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ABSTRACT 
Nowadays, tend to use synthetic drugs to lower serum liver functions 

and glucose level in diabetic patients is gradually decreased because of their 
related side effects, as well as a progression of drug resistance. In this 
regard, tend to use of medicinal plants has been doubled. Therefore, the aim 
of the present study was to investigate the effect of Banana (Musa 
Balbisiana) fruits and its peels on acute hepatotoxicity with diabetes. Thirty 
six adult male rats were classified into 6 groups (6 rats each), Group (1), 
were fed on basal diet (control negative group). Rats (n=30) were injected 
by single intraperitoneal freshly prepared Streptozotocin  (60 mg/kg b.wt.), 
these Animals were randomly enrolled into five groups as following: Group 
(2), diabetic rats were fed on basal diet (control positive group). Groups (3 
and 4), diabetic rats were fed on basal diet supplemented with 5% and 10% 
dried banana fruit respectively. Group (5 and 6), diabetic rats were fed on 
basal diet supplemented with 5% and 10% dried peel of banana fruit, 
respectively. All rats except control negative will be subcutaneous injected 
by carbon tetrachloride (Ccl4), twice at the end of experimental (4 weeks) 
feeding period to induce acute hepatotoxicity . 

The results of the current study showed that basal diet supplemented 
with dried banana fruit or banana peels at the two studied level (5% and 10 
%) caused a significant decrease (P<0.05) in the elevate level of serum 
glucose, urea, uric acid, creatinine, triglycerides, total cholesterol, low 
density lipoprotein, very low density lipoprotein, aspartate aminotransferase, 
alanine aminotransferase and alkaline phosphatase levels, and significantly 
increased (P<0.05) the concentrations of high density lipoprotein and insulin 
activity as compared to the control diabetic rats. No statistical changes 
among the treated groups for all parameters were observed. The present 
study demonstrates that banana fruit and its peel has hepatoprotective, 
hypoglycemic effects against diabetic hepatotoxic rats .   

INTRODUCTION 
Diabetes mellitus is an endocrine dysfunction resulting from insulin 

deficiency or incapability of peripheral tissues to respond to insulin 
(Singh et al., 2008). The cumulative effects of metabolic disorders of 
diabetes lead to cell damage, circulatory changes and eventually to 
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cardiovascular disorders including increased plasma lipoproteins, 
atherosclerosis, hypertension and cardiomyophathy. Other clinical 
consequences of diabetes include nephropathy, neuropathy, retinopathy 
and liver dysfunction (Vidro et at., 1999). Chronic hyperglycemia causes 
damage to the eyes, kidneys, nerves, heart and blood vessels (Susman 

and Helseth, 1997). 
The world prevalence of diabetes among adults (aged 20–79 years) 

was 6.4%, affecting 285 million adults, in 2010, and will be increased to 
7.7%, affecting 439 million adults by 2030. It has been estimated that by 
the year 2030, there will be 8.6 million adults with diabetes in Egypt, 
making it the country with the tenth largest population of diabetics in the 
world (Shaw et al., 2010). Reasons for this rise includes an increase in 
sedentary lifestyle, the consumption of energy-rich diet, obesity, and a 
higher life span, etc. (Yajmk, 2001).  

Diabetes mellitus is probably the fastest growing metabolic disease 
in the world and as knowledge of the heterogeneous nature of the disease 
increases so we need for more challenging and appropriate therapies. 
Traditional plant remedies have been used for centuries in the treatment 
of diabetes (Kesari et al., 2005). The use of traditional medicine and 
medicinal plants in most developing countries, as a normative basis for 
the maintenance of good health, has been widely observed (Tiwari and 
Madhusudanarao, 2002).            

 Among the numerous fruit yielding plants, that provide medicinal 
properties banana is a major fruit. It has been reported that there are 30 
different varieties of banana (Family: Musaceae) available in the world 
(Lehmann et al., 2002). Various parts of the plant can be used for the 
treatment of various diseases including diabetic, diarrhea, scabies and 
inflammations as all parts of the plant exhibit different pharmaceutical 
properties (Rai et al., 2009). To get low−fat, low−sodium, and 
cholesterol−free diet, the banana is suitable for consumption making it 
particularly recommendable for people with cardiovascular and kidney 
problems, arthritis, gout, or gastrointestinal ulcers (Sumathy et al., 

2011). 
Much study has been done regarding the various medicinal 

properties of different Musa sp. It was reported that M. sapientum L. 
(Family: Musaceae) fruits increases insulin secretion by pancreatic β-
cells and enhances peripheral glucose utilization, in STZ induced rat 
(Ojewole and Adewunmi, 2003). Therefore, the aim of the present study 
was conducted to evaluate the effect of banana (Musa Balbisiana) fruits 
and its peels on Ccl4- induced acute hepatotoxicity in diabetic rats.  
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MATERIALS AND METHODS 
Materials:- 
Plant: Banana (Musa Balbisiana) fruits was obtained from agricultural 
research center.  Chemicals: Streptozotocin (STZ) and Ccl4 were 
obtained from local distributer of (Sigma Chemical Co) Cairo, Egypt. 
Casein, vitamins, minerals, cellulose and L-cysteine were purchased from 
El-Gomhorya Company for Chemical and Pharmaceutical, Cairo, Egypt. 
Kits for blood analysis were purchased from Alkan Company for 
Biodiagnostic Reagents, Dokki, Giza, Egypt. Rats: adult male albino rats 
(Sprague- Dawley strain) (n=36 rats) weighting approximately (200±5g) 
were purchased from Helwan Experimental Animals Farm. 
Methods:- 
A. Preparation of materials: Banana fruits with peels was washed, 
brushed under distilled water, air dried and hand peeled. Banana Fruits 
and isolated peels from the flesh were dried using solar energy at 
(National Research Center, Dokki, Giza), then were grinded by an 
electric Grinder. 
 B. Experimental animals: 

Thirty six adult male rats were fed on basal diet prepared 
according to (Reeves et al., 1993) for one week before the experiment 
for adaptation. The animals housed individually in stainless steel cages 
under controlled condition, at the Animal House of Faculty of Home 
Economic, Helwan University. Diabetes was induced to rats by single 
intraperitoneal injection of freshly prepared Streptozotocin  (60 mg/kg 
b.wt.). Three days after STZ administration, serum glucose level of each 
rat was measured. Rats with fast serum glucose (≥200 mg/dl) were 
considered diabetic (Sarkar et al., 1996). Animals were randomly 
enrolled into six groups (6 rats each) as following: 
Group (1), rats were fed on basal diet (control negative group). Group 
(2), diabetic rats were fed on basal diet (control positive group). Groups 
(3 and 4), diabetic rats were fed on basal diet supplemented with 5% and 
10% dried banana fruit respectively. Group (5 and 6), diabetic rats were 
fed on basal diet supplemented with 5% and 10% dried peel of banana 
fruit, respectively.   
         All rats except control negative will be subcutaneous injected by 
carbon tetrachloride Ccl4 that diluted by paraffin oil (1:1) { in a dose of 2 
ml /kg of BW. of rat}, twice at the end of experimental feeding period to 
induce acute hepatotoxicity according to the method described by 
(Wilfried, et al.,1994). 
         Each rat was weighted at the end of experiment and feed intake (FI) 
was also recorded daily. At the end of experimental period (4 weeks), 
rats were sacrificed after overnight fasting and blood of each rat was 
taken from the abdominal aorta under anesthesia by diethyl ether. The 
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serum was separated by leaving the blood samples 15 minutes at room 
temperature then centrifuged at 3000 rpm for 20 minutes, and then kept 
in plastic vials at -20°C until biochemical analysis.  
         The biological effect of different levels of banana fruits and its peel 
were assessed by the determination of body weight gain percent 
(BWG%) and feed efficiency ratio (FER) according to the method of 
Chapman et al., (1959) . 
C. Biochemical analysis of serum: 

Insulin activity was estimated using enzyme linked 
immunosorbent assay ELISA method as described by Clark and Hales, 
(1994). Glucose level was determined according to Asatoor and King, 
(1954). Calorimetric determination of total cholesterol and triglycerides 
were carried out according to the method of Richmond, (1973) and 
Fossati and Praneipe, (1982) respectively. Determination of HDL-c 
level was carried out according to the method of Richmond, (1973). 
VLDL-c and LDL-c were calculated according to the equation of 
Friedewald et al., (1972). Serum aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT) were determined according to method of 
Reitman and Frankel, (1957). Serum alkaline phosphatase (ALP) is 
estimated by method of Belfield and Goldberg, (1971). Serum 
creatinine, urea and uric acid level was determined by the method Tietz, 
(1999), Wills and Savory, (1981) and Patton and Crouch, (1977) 
respectively.    
D. Statistical analysis:  
        The results were expressed as mean ± SE. The statistical analysis 
was carried out by using SPSS, PC statistical software (Version 19.0 
SPSS Inc., Chieago, USA) using the Duncan' test multiple range post-
hoc test. Data was analyzed by one way analysis of variance (ANOVA). 
The values were considered significantly different at (P<0.05) (Zar, 
1984) 

RESULTS AND DISCUSSION 
            Nowadays there is an increased demand for using plants in 

therapy "back to nature" instead of using synthetic drugs which may have 

adverse effects. Traditional medicinal plants are often cheaper, locally 

available, and easily consumable as raw or as simple medicinal 

preparations. These plants often mediate beneficial responses due to their 

active chemical constituents (Amin and Nagy, 2009). Therefore, the aim 

of the present study is to investigate the effect of banana fruit and its 

peels at two levels (5% and 10%) on glucose, lipid profile, kidney and 

liver function of diabetic rats.  

          As shown in table (1), the initial body weight for all rats ranged 

between (200.00±1.32 to 203.50±1.05 g), with no significant differences 
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between all rats. Diabetic rats had lowered FBW, BWG% and FER as 

compared to the negative control group, while feed intake was higher as 

compared to other groups.  These results are in agreement with 

(Veermanic et al., 2008) who mentioned that, in STZ-induced diabetic 

rats, degradation and loss of structural proteins were the main reasons of 

body weight reduction. 

Table (1): Effect of banana fruit and its peels on body weight of 

diabetic rats with induced hepatotoxicity.  
         Parameters 

Groups 

IBW (g)  FBW (g) BWG% FI 

(g/day/rat) 

FER 

Control (-ve) 200.00±1.32 a  250.00±2.02 a 25.00±0.86 a 16.00 0.104±0.05 a 

Control (+ve) 203.50±1.05 a  181.20±2.43 c -10.95±1.84 c 19 -0.039±0.08 c 

Banana fruit (5%) 201.20±1.06 a  230.83±1.64 b  14.72±3.11 b 13.50 0.073 ±0.19 b 

Banana fruit (10%)   202.75±1.49 a  231.22±1.25 b 14.04±2.41 b  14.00 0.067±0.18 b 

Banana peels (5%) 201.50±1.19 a 234.75±1.30 b 16.50±2.58 b  13.00 0.085 ±0.20 b 

Banana peels (10%) 202.00±1.24 a 231.00±1.88 b 13.35±3.80 b 13.85 0.069±0.28 b 

*Values were expressed as Means ± SE.  

* Values at the same column with different letters are significant at P<0.05. 

          

          It was observed that, the FBW, BWG% and FER for all treated rats 

at the tow studied levels were significantly increased (P<0.05) compared 

to the corresponding values of control positive group. While the daily 

feed intake was lowered for all treated groups as compared to diabetic 

positive group. Moreover, there are no significant changes among the 

treated groups fed either banana fruit or its peel for FBW, BWG% and 

FER at the tested levels. Dhanabal et al., (2005) proved that banana 

peels supplemented diet caused varying percentage weight gains in all 

groups, which were not statistically significant when compared to the 

control.  

           Effect of banana fruit and its peel at two different levels on serum 

glucose level and insulin activity in diabetic rats were shown in table (2). 

Diabetic group (Control +ve) exhibit significant increase (P<0.05) in the 

mean values of serum glucose level as compared to the control negative 

group, while illustrated a significant decrease (P<0.05)  of insulin activity 

in diabetic group as compared to the mean values  of  control negative  

group. Hull et al., (2004) reported that, diabetes type I affects pancreatic 

cells, which are responsible for producing insulin, by inhibiting immune 

response. However, in type II diabetes, cells become resistant to the use 

of insulin. Although pathogenesis of diabetes type I and type II is 

different, defects in insulin secretion and/or action, carbohydrates, lipids 

and proteins metabolism impairment are some of the main diabetic 

complications. 
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         Feeding diabetic rats on diet supplemented with banana fruit and its 
peel at two levels (5% and 10%) caused a significant decrease (P<0.05) 
in the elevated serum glucose level as compared to the +ve group. The 
percent of glucose reduction as a result of supplementation with banana 
fruit and its peel are ( 44.18, 45.33, 43.43 and 44.69%) respectively, as 
compared to the value of glucose level in +ve group. It was clear that, 
there were no significant differences in glucose level among the treated 
groups. On the other hand, the level of insulin activity was significantly 
(P<0.05) increased at the treated groups as compared to control diabetic 
group. Moreover, there were no significant differences in insulin activity 
level among the treated groups with banana fruit and its peel at two levels 
(5% and 10%).  
Table (2): Effect of banana fruit and its peels on fasting serum 

glucose level and insulin activity of diabetic rats with 

induced hepatotoxicity.  
       Parameters  

Groups 

Glucose 

(mg/dl ) 

%of glucose 

reduction 

Insulin 

(mIU/ml) 

Control (-ve) 93.00±1.41 c Zero  17.11±0.34 a 

Control (+ve) 275.03±2.25 a Zero 6.89±0.57  c 

Banana fruit (5%) 153.50±1.92 b 44.18 11.00±0.62  b 

Banana fruit (10%)   150.34±1.00 b 45.33 12.10±0.55 b 

Banana peels (5%) 155.57±1.07 b 43.43 10.21±0.41 b 

Banana peels (10%) 152.11±1.32 b 44.69 10.17±0.23 b 

*Values were expressed as Means ± SE.   

* Values at the same column with different letters are significant at P<0.05.  

 
           Banana peel is a rich source of starch (3%) , crude protein (6-9%), 
crude fat (3.8-11%) and total dietary fibre (43.2- 49.7%) (Mohapatra et 
al., 2010). dietary fibers lowered postprandial serum glucose levels at 
least by three mechanisms. First, dietary fibers increase the viscosity of 
small intestine juice and hinder diffusion of glucose, second, they bind 
glucose and decrease the concentration of available glucose in the small 
intestine and, third, they retard α-amylase action through capsuling starch 
and the enzyme and might directly inhibit the enzyme, all of these 
decreased the absorption rate of glucose and the concentration of 
postprandial serum glucose (Ou et al., 2001). These dietary fiber in food 
have been shown to be useful in reducing blood glucose levels in 
diabetes, in reducing blood cholesterol levels, for treatment of 
cardiovascular disease and also in preventing bowel cancer (Mann and 
Truswell, 2002).  
           Bioactive compounds such as alkaloids, anthocyanins, flavonoids, 
glycosides, phlobatannins, tannins, and terpenoids have been reported in 
banana peels, and these compounds have been shown to exert various 
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biological and pharmacological effects (antibacterial, antihypertensive, 
antidiabetic, and anti-inflammatory activities) (Pereira and Maraschin, 
2015). 

The lipid profile of +ve group was significantly increased, while 
HDL-C was significantly decreased as compared to -ve as seen in table 
(3). The level of TC was significantly lowered for all treated groups as 
compared to +ve group. it was cleared that the higher level of banana 
fruit or banana peels , the lower level of TC. Regarding to serum TG and 
VLDL-c, STZ injection caused a significant increase in the level of TG 
and VLDL-c as compared to -ve group. The diabetic rats that treated with 
the banana fruit or banana peels at the tested levels had significant 
decrease of the value of TG and VLDL-c as compared to positive control 
group. There were no significant changes between banana fruit (5%) and 
banana fruit (10%) as well as between banana peels at the two tested 
levels. 

The level of LDL-c was significantly decreased due to 
supplementation with either banana fruit or peels of banana at the tested 
levels as compared to positive control group. there were no significant 
changes between the two tested level. The mean level of HDL-c was 
significantly increased for all treated groups as compared to positive 
group. The highest hypolipidemic effect was observed at the groups fed 
either banana fruit (10%) or banana peels (10%). 
Table (3): Effect of banana fruit and its peels on lipid profile of 

diabetic rats with induced hepatotoxicity 
Parameters 

Groups 

TC TG HDL-C VLDL-C LDL-C 

(mg/dl ) 

Control (-ve) 116.87±1.14 e 97.24±1.45 d 64.58±2.08 a 19.44±0.44 d 32.82±1.99 d 

Control (+ve) 170.40±1.35 a 220.20±2.71 a 32.17±1.07 d 44.04±0.36 a 94.19±2.11 a 

Banana fruit (5%) 139.07±0.95 c 149.31±1.83 c 44.16±2.18 bc 29.86±0.36c 65.05±2.45 b 

Banana fruit (10%)   130.16±1.92 d 141.48±1.25 c 46.00±1.03 b 28.29±0.25 c 55.87±2.88 c 

Banana peels (5%) 147.56±1.57 b 170.50±2.06b 40.34±1.11 c 34.10±0.67 b 73.12±2.29 b 

Banana peels (10%) 133.03±1.44 d 162.50±1.25b 45.33±1.30 b 32.50±0.21b 55.20±1.41 c 

*Values were expressed as Means   ± SE. 

* Values at the same column with different letters are significant at P<0.05 

 
         In the healthy rats, lipoprotein lipase is activated by insulin, which 
hydrolyzes triglycerides; hypertriglyceridemia happens due to insulin 
deficiency after STZ injection in diabetic rats (Taskinen, 1987). 
Increased level of lipids in diabetes may cause cardiovascular 
complications (Heather and Clarke, 2011).  

Animal studies have shown that banana has the potential to lower 
cholesterol. It was suggested that the dietary fiber component in banana 
pulp was responsible for its cholesterol-lowering effect. The amount of 
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dietary fiber in banana is relatively constant during banana ripening 
(Sampath et al., 2012). 
         Plants rich in polyphenolic compounds have been reported to play a 

key role in reducing the progression of chronic diseases such as 

cardiovascular diseases, cancer, tumorigenesis, diabetes, and chronic 

inflammatory disorders (Kumari et al., 2016). Recent data also reported 

its effects in the treatment of diabetes and hyperlipidemia (Kalita et al., 

2016). Intake of chlorogenic acid, quercetin and apigenin, present in 

Musa balbisiana fruit powder, have been associated with a decreased risk 

of cardiovascular disease and type 2 diabetes (Bhandarkar et al., 2019).   

           The peels of banana, constitute up to 35% of the ripe fruit, and are 

regarded as household and industrial food waste, being discarded in large 

quantities (Emaga et al., 2008). Musa acuminata fruit peels are used in 

the northern part of Nigeria for the treatment of hypertension and other 

cardiovascular related diseases (Edenta et al., 20141). Moreover, 

Kumari et al., (2020) suggests that supplementation of dried Musa 

balbisiana fruit powder can be useful for the prevention of cardiac 

hypertrophy via the inhibition of inflammation and oxidative stress. 

Table (4) illustrates the effects of banana fruit and its peel at two 

different levels in kidney functions on diabetic hepatotoxic rats. Injection 

with STZ (60 mg/kg b.wt.) significantly increase (P<0.05) the level of 

urea, uric acid and creatinine as compared to the control normal group 

(control –ve). Feeding diabetic rats on diet supplemented with banana 

fruit and its peel at two levels (5% and 10%) caused a significant 

decrease (P<0.05) in  the mean values of  uric acid, creatinine  and urea 

as compared to positive control group. Moreover, there were no 

significant changes in kidney functions among the treated groups with 

either banana fruit and its peel at the two tested levels.  

Table (4): Effect of banana fruit and its peels on kidney functions of 

diabetic rats with induced hepatotoxicity 
       Parameters  

Groups 

Urea Uric acid Creatinine 

(mg/dl ) 

Control (-ve) 40.13±1.88 c 1.00±0.07 c 0.61 ±0.02 c 

Control (+ve) 80.00±2.98 a 2.97±0.20 a 2.00±0.01 a 

Celery plant (5%) 66.40±0.95 b 1.61±0.11 b 1.13±0.10 b 

Celery plant (10%)   64.12±0.74 b 1.54±0.13 b 1.09±0.17 b 

Celery seeds (5%) 67.70±0.70 b 1.65±0.08 b 1.25±0.14 b 

Celery seeds (10%) 66.52±0.50 b 1.72±0.05 b 1.19±0.24 b 

*Values were expressed as Means   ± SE . 

* Values at the same column with different letters are significant at P<0.05 
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         Data in table (5)  revealed the effect of banana fruit and its peel on 

liver function enzymes of diabetic rats with induced hepatotoxicity. The 

activities of serum ALT, AST and ALP were significantly increased 

(P<0.05) in the diabetic hepatotoxic group as compared with the 

corresponding value of normal control group.  

Table (5): Effect of banana fruit and its peels on liver functions on 

diabetic rats with induced hepatotoxicity 
           Parameters  

Groups 

ALT AST ALP 

µ/L 

Control –ve 34.16±0.83 c 90.87 ±1.22 e 35.90±1.56 c 

Control +ve 74.23±2.55 a 162.69 ±1.35 a 60.76±2.46 a 

Celery plant 5% 55.10±1.32  b 149.74 ±1.39 b 49.25±1.30 b 

Celery plant 10% 51.34±1.58 b 130.12 ±1.49 c 46.85±1.80 b 

Celery seeds 5% 54.22±1.20 b 132.34 ±2.52 c 52.02±1.58 b 

Celery seeds 10% 53.17±1.13 b 124.10 ±1.10 d 50.48±1.20 b 

*Values were expressed as Means   ± SE . 

* Values at the same column with different letters are significant at P<0.05 

 

The elevation of serum AST and ALT level might be due to the 
release of these enzymes from the cytoplasm, into the blood circulation 
rapidly after rupture of the plasma membrane and cellular damage. ALP 
is an ecto-enzyme of hepatocyte plasma membrane; an increase in serum 
ALP reflects the pathological alteration in biliary flow and damage to the 
liver cell membrane (Dunsford et al., 1989). High concentrations of 
serum transaminases are considered to be an index of hepatic injury 
where elevation of ALT is regarded as a more sensitive indicator and is 
usually accompanied by a rise in AST (Ha et al., 2001).  

Feeding diabetic hepatotoxic rats on dried banana fruit and its 
dried peel at two level (5% and 10%) caused significant decrease 
(P<0.05) in the mean value of ALT, AST and ALP levels as compared to 
the control positive group. There were no significant changes in the level 
of serum ALT and ALP among the groups fed either banana fruit or its 
peel at the level of 5 or 10%, while, rats feeding on peel banana fruit at 
10% had the lowest reduction in the level of serum AST as compared to 
other groups.   

Mosa and Kkalil (2015) found that the consumption of fresh and 
dried banana peels may modify the risk of acute liver failure patients. 
Banana should be considered to be a good source of natural antioxidant 
for foods and functional food source against cancer and heart disease 
(Someya et al., 2002). Therefore, attention in recent times has been 
focused on the isolation, characterization and utilization of natural 
antioxidants, especially growing interest in polyphenols as potential 
disease preventing agents. Bananas are one of the most popular fruits in 
the world and it well be known that fruits contain various antioxidants 
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compounds such as gallocatechin and dopamine (Mokbel and 
Hashinaga, 2004). Moreover, it was established that dietary phenolic 
compounds such as chlorogenic acid, quercetin and apigenin have been 
associated with reducing the risk of both chronic and acute diseases 
(Bhandarkar et al., 2019). These therapeutic responses to polyphenols 
have been attributed to their antioxidant and anti-inflammatory properties 
(Wang et al., 2018 and Agunloye et al., 2019). 

Banana peel represents about 40% of total weight of the fresh 
fruit (Anhwange et al., 2008). The total amount of phenolic compounds 
in banana peel has been ranged from 0.90 to 3.0 g/100 g dry weight and 
gallocatechin is identified at a concentration of 160 mg/100 g dry weight; 
Someya et al. (2002). Other phytochemicals such as anthocyanin, 
delphinidin, cyaniding; Seymour, and catecholamines have been 
identified (Kanazawa and Sakakibara, 2000) in ripe banana pulp and 
peel. Some studies demonstrated that banana peel generally includes 
higher phenolic compounds than those of banana pulps; Sulaiman et al., 
(2011). According to the study by Someya et al. (2002) total phenolics 
are more abundant in peel (907 mg/ 100 g dry wt.) than in pulp (232 
mg/100 g dry wt.) in Musa cavendish. 

Abd El-baky and Ahmed, (2011) showed that the extract of 
some fruits and vegetables peels (apple, banana, red beet and potato) 
especially methanol extract has a significant protective effect against 
acute hepatotoxicity induced by CCl4 in rats, which may be due to its 
free radical scavenging effect and its ability to increase antioxidant 
activity. 
Conclusion: Supplementation with banana fruit and banana peels at (5 
and 10%) significantly lowered the elevated blood glucose and increased 
the insulin in diabetic rats and also improving liver and kidney functions. 
These results may be due to components of banana fruit and banana peels 
such as phenolic compounds, vitamins, minerals and fibers that possess 
antioxidant, hepatoprotective, antilipidemic and antidiabetic activities. 
Therefore, banana fruit and banana peels may be suitable for treating 
diabetic patients with hyper liver enzymes. 
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 تأثير ثمار الموز وقشورها عمي التسمم الكبدي الحاد والسكر فى الفئران
 ، آلاء أسامة أبو رايه ، محمد صبرى عبد الباقي ريهام زكريا

 جامعة حموان –كمية الاقتصاد المنزلي  -قسم التغذية وعموم الاطعمة* 
في الوقت الحاضر ، الميل إلى استخدام الأدوية لخفض وظائف الكبد في الدم ومستوى 

 عن فضلً  ، بيا المرتبطة الجانبية الآثار بسبب تدريجياً الجموكوز في مرضى السكري ينخفض 
 اليدف كان لذلك. الطبية النباتات استخدام تضاعف فقد ، الصدد ىذا في. الأدوية مقاومة تطور

كر. تم والس الحاد الكبدي التسمم عمى وقشورىا الموز ثمار تأثير معرفة ىو الدراسة ىذه من
فئران لكل مجموعة( ،  6مجموعات ) 6تقسيم ستة وثلثين من ذكور الفئران البالغة إلى 

( ، تم تغذيتيا عمى النظام الغذائي الأساسي )المجموعة الضابطة السالبة(. تم 1المجموعة )
مجم / كجم  63( في الغشاء البريتوني بواسطة مادة استربتوزوتوسين )33 حقن الفئران )ن =

وزن من وزن الجسم( ، تم تقسيم ىذه الحيوانات بشكل عشوائي الى خمس مجموعات عمى النحو 
( ، تم تغذية الفئران المصابة بداء السكري عمى النظام الغذائي الأساسي 2التالي: المجموعة )

( ، الفئران المصابة بداء السكري تم تغذيتيا 4و  3جبة(. المجموعتان ))المجموعة الضابطة المو 
 (6و  5٪ موز مجفف عمى التوالي. المجموعة )13٪ و 5عمى الغذاء الاساسى المضاف اليو 

٪ قشر 13٪ و 5المضاف إليو  الغذاء الاساسىتم تغذية الفئران المصابة بداء السكري عمى 
تحت  مجموعة الكنترول السالبةحقن جميع الفئران ماعدا  متيالموز المجفف عمى التوالي. س
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 لاحداثأسابيع(  4) التجربةمرتين في نياية فترة ( Ccl4الجمد بواسطة رابع كموريد الكربون )
 ثمارتسمم الكبد الحاد. أظيرت نتائج الدراسة الحالية أن النظام الغذائي الأساسي المضاف إليو 

٪( تسبب في انخفاض معنوي 13٪ و 5ند المستويين )الموز المجففة أو قشور الموز ع
(P<0.05) الجميسريدات، الكرياتينين ،  وحمض البوليك في مستوى السكر في الدم واليوريا 

الميبوبروتينات منخفضة الكثافة الكثافة ،  ةمنخفض الميبوبروتيناتالثلثية ، الكوليسترول الكمي ، 
الميبوبروتينات في تركيزات  (P<0.05)، وزيادة ممحوظة وتحسين وظائف الكبد المرتفعة، جدا

الفئران المصابة بداء السكري. لم يلحظ  بمجموعةونشاط الأنسولين مقارنةً  المرتفعة الكثافة جدا
توضح  التي تم معالجتيا . بين المجموعات في المقاييس الكيميائية  أي تغييرات إحصائية

الفئران  فىوخافضة لسكر الدم  وقائية لمكبدشرىا ليما تأثيرات الدراسة الحالية أن فاكية الموز وق
  .وارتفاع فى وظائف الكبد المصابة بداء السكري
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