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Abstract 
The current study aimed to determine the potency of aqueous extract of grape fruit 

(Naringin) in lowering blood glucose and lipid profile in streptozotocin induced diabetic  

male rats (by single injection of Streptozotocin at the dose of 60 mg/kg of the body weight). 

Naringin was extracted from grapefruit  albedo (white inner Pell) by using aqueous 

hydrolysis, then it was identified on Thin Layer Chromatography (TLC).The results of thin 

layer chromatography have  showed that  Rf  values was  0.75 in aqueous  extract compared 

with Rf  standard naringin (0.76).Twenty four  adult male rats were randomly assigned to 

three equal groups treated for 30 days as follows: Intact control (C) , Diabetic Control (D.M.), 

treated diabetic rats (T) received (80mg/kg B.W.) of flavonoids (naringin). Blood sample 

were obtained befor and after 10,20 and 30 days from treatment. The results showed 

significant decrease in body weight , blood glucose , cholesterol, and triglyceride in T group. 

These results showed that naringin has potential hypoglycemic and hypolipidemic effect in 

streptozotocin induced  diabetic  rats.  
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تأثير النارنجين في خفض السكريات والدهون في ذكور الجرذان المصابة 

 بالسكر
 مسار جبار جري الكردي

 دٌوانٌة-المعهد التقنً

 الخلاصة
فً خفض تركٌز الكلوكوز  المائً لثمار الكرٌب فروت )النارنجٌن( تحدٌد فعالٌة المستخلصهدفت الدراسة الحالٌة 

 00المستحث فٌها داء السكر تجرٌبٌا باستخدام عقار الستربتوزوتوسٌن بجرعة وتعدٌل مستوى الدهون فً ذكور الجرذان 
من اللب الداخلً الابٌض لثمار الكرٌب فروت باستخدام طرٌقة التحلل  ملغم /كغم من وزن الجسم .تم استخلاص النارنجٌن

 0,,0للمستخلص تعادل  Rfتبٌن ان قٌمة  بعدئذ باستخدام الكروماتوغرافٌا خفٌف الطبقة , اذاالمائً و تم تحدٌده 
ا على ثلاث مجموعات .تم توزٌع اربعة وعشرون جرذا ذكرا بالغ0,,0القٌاسٌة للنارنجٌن البالغة Rf بالمقارنة مع قٌمة

ٌوما على النحو الاتً: السٌطرة السلٌمة و السٌطرة المصابة بالسكري والمعاملة المصابة  30متساوٌة عوملت لمدة 
و 20و10اخذ نماذج دم قبل المعاملة وبعد مرور  ملغم /كغم من وزن الجسم( .تم 00) بالسكري والمعالجة بالنارنجٌن

و  الكولٌسترولنتائج انخفاضا معنوٌا فً وزن الجسم وتركٌز الكلوكوز ومستوى .اظهرت ال ٌوما من المعاملة 30
.ٌمكن الاستنتاج ان للنارنجٌن فعالٌة فً خفض تركٌز السكر  كور الجرذان المعالجة بالنارنجٌنلذالكلٌسٌرٌدات الثلاثٌة 

 ومستوى دهون الدم فً الحالات الاصابة بداء السكري.
 .، داء السكر  النارنجين :الكلمات المفتاحية

 

Introduction 
Diabetes mellitus is one of the major 

health problems in both developed and 

underdeveloped countries. Diabetes mellitus, 

a pervasive and multifactorial metabolic 

syndrome, is characterized by imperfection 

in insulin secretion and insulin receptor or 

post receptor events with derangement in 

carbohydrate, protein and lipid metabolism, 

and results in chronic hyperglycemia [1]. 

Hyperglycemia and hyperlipidemia, as the 

most common features of diabetes mellitus, 

contribute to the development of 

microvascular and macrovascularm 

complications of diabetes, which cause the 

morbidity and mortality of diabetes [2]. In 

addition, hyperglycemia in diabetic patients 

is associated with alteration in glucose and 

lipid metabolism and modification  in liver 

enzyme levels [3]. Diabetes mellitus is 
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recognized as a major risk factor for 

cardiovascular diseases (CVD) such as 

atherosclerosis, heart attack, stroke, etc. 

About 75% of deaths among men with 

diabetes and 57% among women with 

diabetes are attributable to CVD [4].Now a 

days, the agents used as the main means for 

diabetes treatment are synthetic drugs and 

insulin. However, these drugs usually come 

with considerable side effects, such as 

hypoglycemia, drug resistance, dropsy, and 

weight gain. In contrast, hundreds of 

traditional folk medicines have demonstrated 

potential for the treatment of diabetes with 

less tolerability and side effects. Thus, there 

is an increasing need to search for more 

natural anti diabetic agents from the 

traditional medicine. [5].Flavonoids  are  a  

group  of  naturally  occurring  compounds  

ubiquitous  in  the  plant  kingdom  and  

known  to  have  strong antioxidant effects. 

They are widely distributed in  foods of plant 

origin  such  as  vegetables,  fruits,  tea  and  

wine.  Naringin (4´,5,7-trihydroxy  flavonone  

7 rhamnoglucoside)  is  the  predominant  

flavonone  found  in  grape  fruit  and  related  

citrus  species  [6].Currently ,  there is much 

interest in  the usefulness of citrus fruits 

because of their intake appears to be 

associated with reduced risk  of certain  

chronic diseases and increased survival [7].  

Naringin is responsible  for the  characteristic  

sour  flavor  of  the  fruits  [8]. Among  the  

naturally  occurring  flavonoids,  naringin  

has  been empirically proven  to have  no 

side  effects,  as  humans have  been 

ingesting grapes and citrus fruits for a long 

time [9]. The role of recently received 

considerable attention as dietary antioxidant.  

Naringin  exhibits  various  pharmacological  

and therapeutic properties: antimicrobial, 

antimutagenic, anticancer , anti-inflammatory 

, cholesterol lowering, free radical 

scavenging and  antioxidant  effects  [10]. 

Materials and methods 
Preparation of aqueous extract (naringin) 

Naringin was extracted from grapefruit 

albedo (white inner Pell) using the method of 

Ikan [11] was used as anti-diabetic plants. 

Chromatography of dried flavonoid fraction 

was carried out on a silica gel type G 

aluminum plate (20*20 cm) at a thickness of 

0.25mm supplied from Fluka company. 

Induction of diabetes in rats : 

twenty four adult albino male  rats 

weighting 175-225 grams (75-90 days old) 

were used for this investigation. The animals 

were injected by single dose of 

streptozotocin (60 mg/kg of the body weight 

intrapertonial). Streptozotocin induces 

diabetes within( 3-5) days by destroying the 

beta cells [12].  

Experimental Design 
twenty four adult Albino male rats 

were randomly assigned to three groups (8 

rats/ group) and were treated daily for 30 

days as follows:1.C: intact rats received only 

drinking water.2.D.M: Diabetic Control rats 

received only distilled water.3.T: diabetic 

rats: received (80mg/kg B.W.) of flavonoids 

(naringin) extracted from grapefruit [13],by 

oral administration with gavage needle. 

Blood Sampling 

Fasting blood (for 8-12 hrs.) samples 

were obtained at 10 days interval  after 

injection of  Streptozotocin. Blood was 

drawn by cardiac puncture technique from 

anesthetized rats [intramuscular injection of 

Ketamine (90 mg/Kg B.W.) and xylazine (40 

mg/kg B.W.)].Blood samples were kept in 

tubes, and centrifuged at 3000 rpm for 15 

minutes, and then serum samples were 

collected               -    
 
C until analysis. 

Blood glucose measurement: 
Blood glucose was measured by 

enzyme colorimetric method [14].GLUCOSE 

MR® Kit was used for this purpose. 

Determination of Serum Total Cholesterol 

(TC) Concentration (mg/dl) 
Serum total cholesterol TC 

concentration was enzymatically measured 

using enzymatic assay kit, based on the fact 

that steroids produce an intense color with 

oxidizing acids. Cholesterol oxidized by the 

action of cholesterol oxidase and the 

liberated H2O2 reacts with phenol and 4-

amion antipyrine in a peroxide catalyzed 

reaction to yield aquinoneminedye, which 

has a maximal absorbency at 500 nm . The 

intensity of color produced is directly 

proportional to the concentration of 

cholesterol in serum [15]. 
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Determination of Serum Triacylglycerol 

(TG) Concentration (mg/dl)  
Enzymatic estimation of serum TG 

concentration was carried out using 

Triacylglycerol kit , based on the 

measurement of glycerol liberated from 

hydrolysis of TG enzymatically (by lipase 

enzymes). 

Statistical Analysis 

Statistical analysis of data was 

performed on the basis of one-Way Analysis 

of Variance (ANOVA) using a significant 

level of (P<0.05). Specific group differences 

were determined using least significant 

differences (LSD) as described by [16]. 

Results 

Thin Layer Chromatography 
Results of thin layer chromatography, 

performed on grape fruit extract, showed that 

naringin Rf was 0.75 compared with standard 

Rf (0.76) (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): showed naringin Rf (0.75) 

compared with standard Rf (0.76). Red 

arrow represent naringin, Black arrow 

represent standard. 

Body weight: 

Result of body weight (g)clarified in 

table (1) show significant differences 

(p<0.05) between diabetic groups(D.M. and 

T) and control group(C) starting  on first 

week and continue throughout the following 

weeks of the experimental. The total 

cumulative body weight gain , at the end of 

the experimental period recorded significant 

decrease (p<0.05) in diabetic groups 

compared with that of control group. At the 

same time , body weight gain of diabetic 

untreated group recorded significantly 

(p<0.05) higher gain compared with diabetic 

treated  group. 

Table(1):Effect of aqueous extraction of 

grape fruit (Naringin) on body weight (g) 

in mature male rate. 

  Groups 

Days 
C D.M. T 

Before 

treatment  

132.0± 

0.60 A 

131.0±0.74 

A 

134.6±0.80 

A 

First 

week 

133.0±0.90 

A 

115.0±6.08 

B 

108.2±1.28 

B 

Second 

week 

142.6± 

2.40 A 

117.0± 

6.07 B 

101.6±0.50 

C 

Third 

week 

154.2±3.43 

A 

108.2±3.56 

B 

100.0±1.58 

B 

Four 

week 

162.1±4.21 

A 

102.6±1.88 

B 

84.4±1.24 

C 
Values are expressed as mean ± SE, n =8 each group. C: 

control group: drenched with distal water daily for 4 weeks. 

D.M.: Diabetic control: drenched with distal  water daily for 

4weeks. T: diabetic rats drenched aqueous extraction of 

grapefruit (naringin) (80 mg/kg b.w.) daily for 4 weeks. 

Capital letters denote differences between groups, P<0.05 

vs. control. 

Blood glucose concentrations: 
Result of blood glucose concentrations 

showed significant increase (p<0.05)in DM, 

and T group showed significant decrease 

(p<0.05)in comparison with DM group, but 

still significantly higher (p<0.05)than control 

(table 2). 

Table (2): Blood Glucose Levels in the 

Control and diabetic groups 

 Groups  

Days 
C D.M. T 

10 
118.8±14.

27 C 

423.6±24.

84 B 

336.6±146.

14 A 

20 
114.7±5.2

3 C 

357.6±43.

46 B 

385.2±152.

93 A 

30 
120.6±10.

80 C 

533.0±28.

68 A 

256.6±119.

19 B 
Values are expressed as mean ± SE, n = 8 each group. C: 

control group: drenched with distal water daily for 4weeks. 

D.M.: Diabetic control: drenched with distal  water daily for 

4 weeks. T: diabetic rats drenched aqueous extraction of 

grapefruit (naringin) (80 mg/kg b.w.) daily for 4 weeks. 

Capital letters denote differences between groups, P<0.05 

vs. control. 

Serum Total Cholesterol (TC) 

Concentration (mg/dl) 
Result of serum total cholesterol 

showed  no significant different (P<0.05) at 

the 10 days  of the experimental periods in T 

group as compared to the control. Serum TC 

concentration showed a significant increase 

(P<0.05) at the day 20 of the treatment 

(222.6±13.60) in D.M. group as compared 

with control group (102.1±4.21), while rats 

received 80 mg/kg b.w. of naringin 
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significantly suppressed (P<0.05) the 

elevated TC concentration at days 20 of the 

experiment(120.6 ± 5.71)  compared with 

D.M. group (222.6±13.60).While at 30 day 

of experimental periods , serum TC 

concentration recorded lack significant 

different(P<0.05)  in T treated group as 

compared to the control group .As the same 

time serum TC concentration showed high 

significant (P<0.05) in D.M. treated group 

when compared with control group. 

 

Table (3) serum total cholesterol (mg/dl) 

concentration in the Control and diabetic 

groups 

Group 

Days 
C D.M. T 

10 
114.6±14.6 

A 

245.4±23.29 

B 

153.8±21.25 

A 

20 
102.1±4.21 

A 

222.6±13.60 

B 

120.6±5.71 

A 

30 
108.6±4.14 

A 

223.0±16.02 

B 

113.8±3.07 

A 
Values are expressed as mean ± SE, n = 8 each group. C: 

control group: drenched with distal water daily for 4 weeks. 

D.M.: Diabetic control: drenched with distal  water daily for 

4weeks. T: diabetic rats drenched aqueous extraction of 

grapefruit (naringin) (80 mg/kg  b.w.) daily for 4 weeks. 

Capital letters denote differences between groups, P<0.05 

vs. control. 

Serum Triacylglycerol (TG) concentration 

(mg/dl) 

(Table 4) show the serum TG 

concentration (mg/dl) of untreated and 

treated groups. 

Table(4) triacylglycerol (mg/dl) 

concentration in the Control and diabetic 

groups 
      

Groups  

Days 

C D.M. T 

10 
78.8±3.12 

A 

109.8±6.58 

B 

81.4±3.31 

A 

20 
88.6±4.32 

A 

150.0±5.05 

B 

86.6±4.23 

A 

30 
88.8±3.36 

A 

149.6±4.57 

B 
86.8±3.15A 

Values are expressed as mean ± SE, n = 8 each group. C: 

control group: drenched with distal water daily for 4 weeks. 

D.M.: Diabetic control: drenched with distal  water daily for 

4 weeks. T2: diabetic rats drenched aqueous extraction of 

grapefruit (naringin) (80 mg/kg b.w.) daily for 4 weeks. 

Capital letters denote differences between groups, P<0.05 

vs. control. 

The results have revealed that there 

were no significant differences (P<0.05) in 

the mean value of serum TG concentration in 

T groups when compared with control group 

during the experimental period. A significant 

elevation (P<0.05) in mean value of serum 

TG concentration was detected at all 

experimental period in diabetic group (D.M.) 

comparing to the control group and group 

which received naringin(T). 

Discussion 

All male rats registered weight gain 

throughout the experimental period , 

however the gain differ among groups . D.M. 

group rats registered the lowest gain which 

may attributed to the oxidative stress due to 

metabolic disorders associated with 

diabetes[4].The increment of blood glucose 

concentration in diabetic male rats run 

parallel with the studies [17 , 18],as 

administration of STZ causes rapid 

  s  uc i      p  c    ic β-cells in rats, 

which led to impaired glucose stimulated 

insulin release and insulin resistance [19]. 

Elevation of blood glucose may be attributed 

to the reduced entry of glucose to peripheral 

tissues, muscle and adipose tissue [20].In 

comparison with non-treated diabetic male 

rats,  the present study revealed highly 

significant decrease in level of blood glucose 

in  T  group. It can be hypothesized that the 

possible mechanism of naringin anti-

hyperglycemic action  could  be  due  to  a  

possible  pancreatic secretion  of  insulin  

from  existing  β-cells,  with an  

intensification  of glucose  uptake  by  

peripheral  tissues  or reduced  glucose 

absorption  from  the  gastrointestinal  tract  

[21]. By their ability to scavenge free 

radicals, naringin [22] prevent STZ-induced 

 xi   iv  s   ss     p    c  β-cells resulting 

in increased insulin secretion and decrease in 

the elevated blood glucose levels [17].The 

hypoglycemic effect of flavonoids on 

diabetes may be due to the increase in 

insulin-receptor binding followed by 

increasing the signal sequences [23] or the 

antioxidant of these flavonoids. The 

oxidative stress usually results in stimulated 

superoxide dismutase activity and inhibited 

insulin binding to insulin receptor [24].The 

present study revealed potent hypolipidemic 

effect of diabetic rats in which cholesterol 

and triglycerides were reduced. These results 

are in agreement with those of Ismail et 
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al.[25] who found the diabetes increased all 

lipids profile except HDL-C was decreased 

in rats serum. It can be concluded that 

naringin was effective in ameliorating 

complication associated with diabetic 

mellitus. Thus, citrus flavonoids, such as 

naringin, can be considered as a therapeutic 

option for the treatment of diabetic; clinical 

trials are required to establish the safety of 

these natural compounds. 
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