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Abstract : This study aims to investigate the antidiabetic, antihyperlipidemia  and antioxidant activities 

of methanolic extract of Allium porrum leaves in streptozotocin‑induced diabetic rats. 

Methods: methanolic extract at 200 and 400 mg/kg bw and glibenclamide (5 mg/kg) were evaluated in 

diabetic rats based on the analysis of biochemical parameters, such as glucose, cholesterol, 

triglycerides, HDL, LDL, AST, ALT, LDH, Urea, and creatinine levels. Enzymatic and non enzymatic 

antioxidant of MDA, GSH , CAT and SOD were also assessed. 

Results: Oral administration of methanolic extract to diabetic rats caused significant decrease in the 

levels of serum glucose, ALT, AST, LDH. Moreover, the extract decreased MDA content and increased 

the levels of SOD, GSH and CAT compared with diabetic rats. Also, creatinine and urea were improved 

as a result of the treatment of the extract. The extract exhibited antidiabetic, antihyperlipidemia and 

antioxidant activities and consequently may alleviate liver and renal damage caused by STZ -induced 

diabetes this might be attributed to the presence of flavonoides, phenolics and sulphur compounds 

which may be acting as free radical scavenging effect, inhibiting lipid peroxidation and increasing 

antioxidant activities. Allium porrum has a potential and helpful to the prevention of diabetic and its 

complications. 
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Introduction 

Allium porrum Synonyms: Allium ampeloprasumporrum Family: Alliaceae (Onion Family) common 

name leek, is a bulbous perennial plant is mostly grown as vegetable. Leeks are a good source of flavonoids, 

kaempferol derivatives or quercetin derivatives
1-2

, malonyl flavonols
3
,phenolic

4
, sapogenins

5
, steroidal saponin

6-

7
, essential oils

8
, fatty acids

9
.In addition to numerous volatile organosulfur compounds contributing to their rich 

flavor and other quality properties for leeks
10

. 

Allium porrum has been used for treatments hyperlipidemia
11

and hyperglycemic
12

. Ethanolic extracts 

from leaves and stems exhibited antioxidant activity
13-14

, antimicrobial and cytotoxic activities
4
, alcoholic 

extract showed promising protective effect against osteoporosis
15

, pectic polysaccharides have 

immunostimulating activities
16

. The volatile sulphur compounds showed a good antimicrobial activity
8
and 
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antioxidant Activities

17
 while phenolics as flavonoid  glycosides exhibited platelet anti-aggregation activity

1
in 

addition to, aqueous extracts and pure compounds of quercetin, zalcitabine, allicin exhibited anti-adenovirus 

agents
18

.Other bioactive components for example sapogenins, exhibited antiproliferative activity
5
aswell as 

steroidal saponins showed antifungal activity
6
,haemolytic and immuno-modulatory properties

7 
and 

gastroprotective property
19

. 

Diabetes mellitus is a metabolic disorder results in abnormally high blood sugar levels (hyperglycemia). 

The abnormal high blood sugar level is due to defects in either insulin secretion or insulin action in the body
20

. 

Diabetes mellitus is characterized by hyperglycemia, lipoprotein abnormalities, raised basal metabolic rate, 

defect in enzymes, and high oxidative stress which induced damage to pancreatic beta cells. It is the most 

common endocrine disorder that impairs glucose homeostasis resulting in severe diabetic complications 

including retinopathy, neuropathy, nephropathy, hyperlipidemia hypercholesterolemia, ketosis, atherosclerotic 

coronary artery and peripheral atherosclerotic vascular diseases and weight loss
21-22

due to disturbance in 

utilization of glucose
23

. Diabetes is associated with increased oxidative stress induced by generation of free 

radicals due to persistent hyperglycaemia
24

 as well as inadequate antioxidant defences
25

. The diabetic state lipid 

peroxidation can be induced by protein glycation and glucose auto-oxidation that can lead to formation of free 

radicals. The main free radicals that occur in this state are superoxide hydroxyl and peroxyl radicals. All these 

free radicals might play a role in DNA damage, glycation, protein modification reactions, and in lipid oxidative 

modification in diabetes
26

. Oral synthetic antidiabetic agents drugs used for the treatment of diabetes and insulin 

are often associated with undesirable side-effects such as weight gain, acute hypoglycemia, edema, hepatic and 

cardiac defects, gastric and respiratory complications
27

or diminution in response after prolonged use
4
. Due to 

undesired side effects of insulin and oral hypoglycaemic, continuous efforts are being made to develop new 

compounds or combinations for treatment of diabetes, especially of herbal origin. Plant drugs are frequently 

considered to be less toxic and more free from side effects than synthetic ones
28-30

. 

Materials and Methods 

Chemicals and apparatus  

Kits were purchased from  Biodiagnostics Company (Cairo, Egypt), Folin–Ciocalteu reagent (Sigma 

Chemical Co., St. Louis, Mo., U.S.A.) Folin–Ciocalteu’s, Aluminum chloride, chlorogenic acid, rutin purchased 

from Sigma–Aldrich (USA). Streptozotocin, STZ was purchased from (Sigma–Aldrich, USA). was dissolved in 

fresh sodium citrate buffer (pH 4.5, 0.1 mol·L
−1

), and in order to minimize the degradation, the obtained 

solution was immediately injected IP. Tablets Glibenclamide 5mg were obtained from  (Aventis pharm., 

LtdAnkleswar). All solvents and chemicals were Fisher HPLC grade, (Fisher Scientific, USA). 

Plant materials 

Allium porrum was cultivated in Faculty of Agriculture, Farm, Cairo University, Giza, Egypt, and 

leaves were collected during December to January. The plant was kindly identified by, Mrs. TerseaLabib, 

taxonomist at Orman Botanical garden, Giza, Egypt and Dr. Mona Marzok, Researcher at the Herbarium of 

National Research Centre , Giza, Egypt. A voucher specimen was deposited at the Herbarium of the National 

Research Centre (NRC), Dokki, Giza, Egypt. 

Extraction  

The fresh leaves were dried at room temperature in shad and grinded to fine powder. Air dried fine 

powdered were extracted with methanol in percolator at room temperature till exhausted and concentrated under 

reduced pressure at 40 ºC at rotary evaporator till dryness, the extract yield was 17.20%. 

Determination of total phenolics and total flavonoids and in the alcohol extract 

Reagents:  

Aluminum chloride was prepared by dissolving 2 g of aluminum chloride (Sigma) in 100 ml pure 

methanol. Foline reagent, saturated solution of sodium carbonate (20 gm /100 ml dist. Water). 
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Preparation of total phenolics and total flavonoids compounds 

For determination of the total phenolic and flavonoid compounds in the extracts: known weight of the 

extract was dissolved in 80% methanol in measuring flask 100 ml. and completed to 100 ml. 

Estimation of total phenolics 

The total phenolics content (TPC) was determined by Folin–Ciocalteu according to the method 

described by
31-32  

with some modification. Briefly, 1.0 ml. of the sample extract was added to 7.5 ml. of 

redistilled water and 0.5 ml. of Folin–Ciocalteu reagent (Sigma Chemical Co., St. Louis, Mo., U.S.A.) was 

added. After 15min equilibration, the mixture was neutralized with 1.0 ml. of 20% Na2CO3, mixed well by a 

vortex. After a 30-min reaction, the absorbance of the mixture was measured at 760 nm with a (UV–VIS 

spectrophotometer). Chlorogenic acid  was used a standard curve, the mean of three readings were recorded and 

results were expressed as milligrams of chlorogenic acid equivalent per gram of the extract (mg /1 g extract). 

Estimation of total flavonoid 

The total flavonoids content (TFC) was determined according to method as adopted
32-33

.  Briefly, 3 ml. 

of the extract was mixed with 3 ml. of AlCl3 (2 % in methanol) solution and the mixture was allowed to stand 

for 30 min. The absorbance was measured at 415 nm. bya spectrophotometer(UV-VIS, 2401 Shimadzue, Inc., 

Kyoto, Japan). Rutin was used as a standard curve and the mean of three readings were recorded, the total 

flavonoids was expressed in mg as rutin equivalent per 1g of the extract (mg /1g extract).   

Animals 

Adult male albino rats (Wister rat) weighing 140-190 g were obtained from Animal House, of National 

Research Center (NRC), Dokki, Giza, Egypt. Rats were kept in conventional cages with free access to water ad 

libitum and standard rat feed with rodent pellet diet. All animals received human care in compliance with 

guidelines of Ethical Committee of National Research Center and followed the recommendations of The 

National Institute of Health Guide for care and use of Laboratory animals (Eighth edition).  

The animals were housed in polypropylene cages (each cage housing six animals) and allowed to 

acclimatize to laboratory conditions for seven days prior the experimental. Animals were maintained under 

controlled conditions of temperature (25
o
c± 1

o
C), humidity (50±15%) and normal photoperiod (12–12 h light-

dark cycles). All the experiments were performed in accordance to the guide for the care and use of laboratory 

animals, as adopted by Medical Research Ethics Committee, National Research Centre, Dokki, Egypt (Ethical 

approval-No 16006). 

Acute Oral Toxicity Study 

Healthy male Swiss albino rats were used for the acute oral toxicity study. All rats were fasted 

overnight before treatment and were given food one hour after treatment. A single high dose, as recommended 

by Organization for Economic Co-operation and Development (OECD 1992)
34

 guidelines of 3000 mg/kg.  

Methanol extract was dissolved in water, by adding few drops of Tween-20 and with assistance of ultrasonic 

water bath.  100, and 1000 up to 3000 mg/kg bw. of the extract was administered by gavage to each group (10 

male rats weighing between 150 and 200 g), and water was given to 10 male and as a control group. After a 

single administration, signs of possible toxicity were observed every hour for the first six hours and every day 

for 14 days. Surviving animals were observed for any signs or symptoms of toxicity and for mortality for up to 

14 days as described previously
35-36

. The visual observations included changes in the skin and fur, eyes and 

mucous membranes, and behavioral pattern.  

Induction of Diabetes  

Diabetes in rats was induced with a single injection dose of STZ (50 mg/kg body weight) by 

intraperitoneal route. The STZ was freshly dissolved in fresh sodium citrate buffer (pH 4.5) solution as vehicle, 

the animals were allowed to fast for 24 hr before STZ injection. Diabetes was confirmed by the determination 

of fasting blood glucose concentration with the help of a glucometer (Behringer Mannheim, Eli Lilly Ltd., São 

Paulo, Brazil) after 48 h of administration. Rats exhibiting blood glucose levels 250 mg/dL or more were 

segregated and kept into cages marked and used for the experiment. The values of recorded glucose levels were 

considered for zero time. 

The extract preparation (methanol extract was dissolved in distilled water, by adding few drops of 

Tween-20 and with assistance of ultrasonic water bath) were fed orally to diabetic rats after two days of STZ 
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administration by gastric intubation of respective groups once daily for 21 days. Control animals (groups I) 

received the same amount of distilled water, the animals were carefully monitored every day. 

Experimental design 

Group   I:   Control rats were injected with citrate buffer (pH 4.5), i.p. 

Group II: Diabetic rats was injection by a single dose of STZ (50 mg/kg bw weight by intraperitoneal route.  

Group III: Diabetic rats treated with methanol extract of Allium porrum leaves(200 mg/kg b.w.) daily by oral 

administration for 3 weeks. 

Group IV: Diabetic rats treated with methanol extract of Allium porrum leaves(400 mg/kg b.w.) daily by oral 

administration for 3 weeks. 

Group V:  Diabetic rats treated with glibenclamide (0.6 mg/kg b.w.) daily by oral administration for 3 weeks
37

. 

Sampling  

Blood samples were collected after 7, 14 and 21 days, the animals were allowed to fast overnight and 

blood samples were withdrawn from the retro-orbital venous plexus and immediately mixed with ethylene 

diamine tetra acetic acid (EDTA) as anticoagulant.  

Blood samples were centrifuged at 4000 rpm for 20 min at 4 
o
C to obtain plasma for the determination 

of various biochemical parameters such as blood glucose, ALT, AST, urea and creatinine, triglycerides , 

cholesterol, LDL, HDL and total protein.  

At the end of the experiment (21 days), the treated rats were fasted and killed, the liver was 

homogenized in chilled Tris-HCl buffer (0.025 M, pH 7.4) using potter- Elvehjem Homogenizer with Teflon. 

The homogenates were centrifuged at 4000 rpm for 20 min at 4°C. The supernatants were collected and stored 

at -80 
o
C for subsequent determinations of CAT, GSH, SOD and MAD. 

Biochemical analysis 

Aspartate and alanine aminotransferases (AST &ALT) were estimated by the method
38

. 

Blood glucose was determined by the method
39

. 

Cholesterol was determined by the method
40

. 

Triglycerides were determined according to the method
41

. 

LDLandHDLwere measured in blood serum according to the method
42

. 

Urea was estimated according to the method
43

.  

Total protein was estimated according to the method
44

. 

Creatinine was evaluated according to the method
45

. 
The activity of superoxide dismutase (SOD) was estimated according to the method

46
. 

Catalase activity was assayed in liver tissue homogenate according to the method 
47

. 

Reduced glutathione (GSH) was colorimetrically determined according to the method 
48

. 

Malondialdehyde (MAD) was determined in liver tissue homogenate according to the method
49

.Statistical 

Analysis. All data were expressed as mean ± SD of six rats in each group. Statistical analysis was carried out by 

one-way analysis of variance (ANOVA), Costat Software Computer Program: 

Results  

Percentage of total phenolics and total flavonoids in the extracts 

Table 1: Percentage of total phenolics and total flavonoids in the extract 

Methanol extract Percentage of 

total phenolic 

Percentage of 

total flavonoids 

Percentage of 

non flavonoids 

Allium porrum leaves 6.84 3.75 1.87 
 

Total phenolics content was determined from crude extract of Allium porrum leaves using Folin 

Ciocalteu reagent. The results are presented in (Table 1). The results obtained showed that the extract contains 

6.84 % total phenolics  and 3.75% total flavonoids.The total phenolic (TP) and total flavanoid (TF) content of 
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methanol extract were expressed as chemical equivalents of chlorogenic acid and rutin, respectively, since 

different phenolic compounds contribute differently to the readings using the Folin-Ciocalteau reagent. TP and 

TF values were 6.84 % and 3.75% respectively, indicating that the mean TF value corresponds to 54.82% of the 

mean TP value. 

Acute toxicity 

The alcoholic extract of Allium porrum leaves was found to be nontoxic up to the dose of 3000 mg/kg 

bw.and did not cause any behavioral changes or death of tested animals. 

Effect of Allium porrum leaves extract on body weight (g) of diabetic rats 

Table 2. Effect of Allium porrum leaves extract on body weight (g) of diabetic rats 

Treatment 

  

Time in week 

 
Zero 1 2 3 

Normal control 207.1±8.65 216.54±10.00 221.9±12.34 233.36±11.78 

Diabetic Control STZ  diabetic rats 210.63±13.81 180.00±8.77 158.39±6.80
G
 135.98±8.91

G
 

Diabetic ratstreated with  Allium 

porrumleaves extract(200 mg/k.bw) 

215.67±3.67 190.81±4.89* 177.21±10.34* 160.00±3.61*
G
 

Diabetic ratstreated with  Allium 

porrumleaves extract (400 mg/k.bw) 

204.00±10.34 188.21±2.69* 192.84±5.78* 190.44±9.27* 

Diabetic ratstreated with  Glibenclamide 198.11±3.67 187.55±6.45 183.43±4.32 192.56±4.11 

Each value is the mean of body weight (g) ±SE, n= 8 

 tatistical analysis was carried out using one way A   A and  ukey  s as post-hoc test. 

*significantly different from corresponding zero time P < 0.01, 

G significantly different from diabetic+ Glibenclamide group  P<  0.01 

Table 2 shows that the animals administrated by STZ-i.p caused a strong and progressive decrease the 

body weight by 14.2%,24.7% and 35.2% from the first (P < 0.001) and second (P < 0.001) to the third week 

comparedtoinitial time and normal control animals. Repeated administration of the extract (200 mg/kg bw.) to 

STZ-induced diabetic animals significantly (P<0.001) induced slight improvement the diminishing of the body 

weight  by 2.6 %, 7.0 % and 9.6 % at 1
st
, 2

nd
 and 3

th
  week  respectively compared to diabetic rats, whereas oral 

gavage of the extract (400 mg/kg bw.) restoring the body weight and the reduction were 7.8%, 5..9%  and 6.9%  

at 1
st
, 2

nd
 and 3

th
 week respectively compared to diabetic control. Also, the body weight of  diabetic rats treated 

with  glibenclamide  was  declined  by 5.8%, 7.6% and 3.00%  at 1
st
, 2

nd
 and 3

th
  week. The results of the 

treatment at level 400 mg/kg bw.were similar to glibenclamide standard drug. The body weight either of treated 

animals with the extract at 400 mg/kg bw. orglibenclamide was recovered significantly but not to the control 

level (Table 2). After 21 days supplementation, the body weight of all the animals was insignificantly different 

from control level.  

Effect of Allium porrum leaves extract on blood glucose level (mg/dl) of diabetic rat 

Table 3. Effect of Allium porrum leaves extract on blood glucose level (mg/dl) of diabetic rats 

Treatment Time in week  

Zero 1 2 3 

Normal control 84.47±3.16 95.97±3.39 91.9±5.47 93.27±4.76 

Diabetic Control STZ  diabetic rats 378.43±16.57 390.40±21.90 367.33±26.54 340.34±17.88 

Diabetic rats treated by Allium porrum 

leaves extract (200 mg/k.bw) 

380.76±12.3 300.87±15.23*
G
 269.87±11.56*

G
 218.07±6.69*

G
 

Diabetic rats treated by Allium porrum 

leaves extract (400 mg/k.bw) 

343.23±14.75 271.41±16.21*
G
 190.63±10.68*

G
 140.34±9.23* 

Diabetic rats treated with  Glibenclamide 390.43±21.50 250.34±11.89* 183.43±8.33* 120.51±8.92* 

Each value is the mean of blood  glucose (mg/dl) (g) ±SE, n= 8 

   tatistical analysis was carried out using one way A   A and  ukey  s as post-hoc test. 

 *significantly different from corresponding zero time P < 0.01, 

 G significantly different from diabetic+ Glibenclamide group  P<  0.01 
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As shown in Table 3 fasting blood glucose level of all animals before treatment were within the normal 

range and blood glucose level was significantly elevated after 48 h of streptozotocin injection with respect to 

control level. No reduction of blood glucose levels was observed in diabetic rats in all durations when compared 

with initial level and control. Supplementation of  Allium porrum leaves extract for one, two and three weeks 

produced a significant reduction in blood glucose levels in all durations when compared with initial level and 

diabetic control. The blood glucose levels of diabetic rats treated with Allium porruml eaves extract at doses of 

200 and 400 mg/kg showed significant differences at 1, 2 and 3 weeks from initial levels(P <0.001) (Table 3). 

The reduction induced by 200 and 400 mg doses seemed to be greater by the end of 21 days’ treatment.  he 

hypoglycemic effect of extract was dose-dependent, so the extract at dose 400 mg/kg bw. showed a significant 

and pronounced reduction in blood glucose level than 200 mg/kg bw. Glibenclamide, a known hypoglycemic 

drug, caused a strong and progressive significant decrease (P < 0.001) in blood glucose levels after oral 

administration for 21 days when compared with initial level and diabetic control. The results of the treatment at 

level 400 mg/kg bw. were similar to glibenclamide standard antidiabetic drug. 

Effect of Allium porrum on hepatic oxidative stress  

Table 4.Effect of Allium porrum leaves extract for three weeks on hepatic oxidative stress parameters of diabetic 

rats  

Treatment MDA (nmol/ mg 

tissue 

GSH (mg/ g) 

tissue 

SOD (U/g tissue) CAT  

(U/g tissue) 

Normal control 1.32±0.13 7.96±0.28 450.97±24.18 0.97±0.06 

Diabetic Control STZ  diabetic rats 7.1±0.45* 3.17±0.22*
G
 182.23±6.84*

G
 0.54±0.04* 

Diabetic ratstreated by Allium 

porrumleaves extract (200 mg/k.bw) 

3.56±0.48*
@

 5.03±0.35*
@G

 312.95±16.28*
@G

 0.83±0.05*
@

 

Diabetic ratstreated by Allium 

porrumleaves extract (400 mg/k.bw) 

2.34±0.38*
@

 6.31±0.31*
@G

 391.71±16.36
@

 0.91±0.05
@

 

Diabetic ratstreated by 

Glibenclamide 

3.57±0.19* 9.34±0.35*
@

 390.23±5.78*
@

 0.94±0.02
@

 

Each value is the mean ±SE, n= 8 

                                                                               -hoc test. 

  *significantly different from normal control P < 0.01, 

@significantly different from diabetic control P < 0.01 

 G significantly different from glibenclamidegroup  P<  0.01 

Table4illustrates that the level of MDA significantly(p< 0.001) increased whereas concentrations of 

GSH, SOD and CAT significantly (p< 0.001) decreased in the STZ-diabetic ratsas compared to control. 

Treatment with the extracts (200mg/kg and 400mg/kg) were significantly (P <0.001) reduced MAD 

concentration and significantly (P <0.001) increased the activities of CAT, SOD  and GSH in the liver tissues of 

STZ-diabetic rats compared to diabetic control rats.Oral administration of the extract (200 and 400 mg/kg) 

showed a significant and pronounced improvement of  MAD, CAT, SOD  and GSH toward normal control and 

similar to glibenclamide treatment. The extract (400 mg/kg)  caused a strong and progressive significant 

decrease (P < 0.001) in MDA level and induced significant elevation on liver CAT, SOD  and GSH 

concentrations after oral administration of the extract to the STZ-diabetic rats  for 21 days when compared with  

diabetic control. 
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Effect of Allium porrum on liver and kidney functions 

Table 5 Effect of Allium porruml eaves extract for three weeks on liver and kidney parameters of diabetic 

rats 

Treatment AST (U/l) ALT (U/l) LDH(IU/l) Protein 

(g/dl) 

Creatinine 

(mg/dl) 

Urea(mg/dl) 

Normal control 40.48±1.00 23.78±1.12 285.63±34.16 7.88±0.18 0.57±0.04 35.76±1.07 

Diabetic 

Control STZ  

diabetic rats 

71.15±1.56*
G
 43.20±1.50* 1668.84±108.5

7*
G
 

3.55±0.18*
G
 0.91±0.09*

G
 82.66±2.89*

 G
 

Diabetic rats 

treated by 

Allium porrum 

leaves extract 

(200 mg/k.bw) 

54.88±0.95*
@G

 32.94±1.78*
@

 259.54±24.27
@

 5.86±0.16
*@G

 0.78±0.05
@

*
G
 56.92±2.05*

@G
 

Diabetic rats 

treated Allium 

porrum leaves 

extract (400 

mg/k.bw) 

41.64±1.32
@

 24.00±0.81
@G

 248.78±14.1
@

 8.16±0.25
@

 0.64±0.05
@

 40.12±3.45
@

 

Diabetic 

ratstreated 

Glibenclamids 

44.43±1.09
@

 37.98±2.65 270.56±8.65 7.50±1.77 0.55±0.02 37.82±1.85 

Each value is the mean ±SE, n= 8 

   tatistical analysis was carried out using one way A   A and  ukey  s as post-hoc test. 

 *significantly different from normal control P < 0.01, 

 @significantly different from diabetic control P < 0.01 

 G significantly different from glibenclamide group  P<  0.01 

 

Table 5 shows the level of hepatic and renal markers, urea, creatinine, ALT, AST, and LDH were 

significantly (p < 0.001)  increased while total protein significantly (p < 0.001) decreased in diabetic groups. 

Treatment with  Allium porrum leaves extract (200 and 400mg/k.bw)for 21 days significantly reversed these 

values as compared to diabetic control. Similar effect was observed in glibenclamide treated group. 

Administration of leaves extract at doses (200 and 400mg/k.bw)for 21 days significantly elevated the 

concentration of protein, the activities of plasma AST, ALT, LDH, urea  and creatinine were significantly (p < 

0.001) decreased relative to their normal levels (Table 5).  However, treatment of STZ-diabetic rats with the 

extract at 400 mg/kg bw. produced progressive and strong reduction the level of hepatic and renal markers , 

urea, creatinine, ALT, AST, and LDH,  on the other hand, total protein was also increased compared with the 

diabetic group. Furthermore, the extract at 400 mg/kg bw. restored all values in diabetic rats to  near normal 

range and similar to glibenclamide treatment. 

Effect of Allium porrum extract on lipid profile  

Table 6. Effect of Allium porrum leaves  extract for  three weeks on lipid profile parameters of diabetic 

rats 

Treatment Cholesterol (mg/dl) Triglycerides(mg/dl) HDL(mg/dl) LDL (mg/dl) 

Normal control 65.92±1.83 51.83±3.30 35.69±1.45 44.99±3.78 

Diabetic Control STZ  diabetic rats 122.78±2.74* 127.56±3.97* 24.03±1.42* 106.62±3.31
G
 

Diabetic rats treated by Allium porrum 

leaves extract (200 mg/k.bw) 

66.52±4.77
@G

 83.39±2.95*
@G

 32.87±0.80
@

 71.30±5.38
@

 

Diabetic rats treated Allium porrum 

leaves extract (400 mg/k.bw) 

46.94±1.53
@

 52.33±2.25
@

 39.41±1.38
@

 44.76±3.75
@

 

Diabetic rats treated Glibenclamids 40.42±1.50
@

 45.96±1.08
@

 38.40±2.12
@

 39.66±1.77 

Each value is the mean ±SE, n= 8 

  tatistical analysis was carried out using one way A   A and  ukey  s as post-hoc test. 

 *significantly different from normal control P < 0.01, 

 @significantly different from diabetic control P < 0.01 

 G significantly different from glibenclamidegroup  P<  0.01 



Samy M. Mohamed et al /International Journal of PharmTech Research, 2016,9(11): 187-200. 194 

 

 
Table 6 shows that the effect of the Allium porrum  extract on serum HDL, LDL, triglycerides and total 

cholesterol in diabetic rats. The results showed that the levels of LDL, cholesterol andtriglycerides in diabetic 

rats were significantly (p < 0.001) increased following treating with streptozotocin while HDL levels 

significantly (p < 0.001) decreased when compared with normal control. The administration of Allium porrum 

leaves extract at doses of 200 and 400 mg/kg bw. significantly reduced serum triglycerides, total cholesterol and 

LDL whereas HDL elevated when compared with diabetic control rats. Treatment with standard drugs 

glibenclamide produced significant (p< 0.001) decrease in LDL, cholesterol and triglycerides, but a significant 

(p < 0.001) increase in HDL levels, compared to diabetic control group. Allium porrum extract at dose of 400 

mg/kg bw. was found was significantly better than its lower dose and to be effective as  glibenclamide. 

Discussion 

The alcoholic extract of Allium porrum leaves was found to be nontoxic up to the dose of 3000 mg/kg 

bw.and did not cause any behavioral changes or death of tested animals. 

The body weight either of treated animals with the extract at 400 mg/kg bw. orglibenclamide was 

recovered significantly but not to the control level. After 21 days supplementation, the body weight of all the 

animals was insignificantly different from control level. Generally, the body weight was reduced in STZ-

induced diabetic rats,this characteristic weight loss in diabetic rats could be due to degradation and catabolism 

of fats and proteins 
50

. Thus, increased catabolic reactions leads to muscle wasting which may be the major 

cause of weight loss in diabetic rats 
51

. However, extract treated groups showed a sign of recovery in the body 

weight which suggest the protective effect of the extract by preventing it from muscle wastage and other 

macromolecular degradations and this was confirmed with other data 
52-54

.  

The effect of STZ which causes tissue damage of cells of islets of pancreas that destroy𝛽 cells and 

result in insulin deficiency. Insulin deficiency ultimately causes increased blood glucose
55

. In diabetic control 

rats, there is significant elevation of glucose level 
56

.The hypoglycaemic potency of Allium porrum may be 

attributed to the presence sulphur compound 
10

 as well as flavonoids 
1-2

. The mechanism of hypoglycaemic 

action probably involves direct or indirect stimulation of insulin secretion 
57

. On the other hand, this effect may 

occur due to a reduction in intestinal glucose absorption or induction of glycogenic process along with 

reduction in glycogenolysis and glyconeogenesis
58

.The results of plasma glucose are consistent with the finding 

of other Allium species which exhibited antidiabetic effects 
59-62

. 

The possible sources of oxidative stress in the pathogenesis of diabetes and diabetic complications have 

been extensively studied for many years based on in animal models and in patients. Diabetics exhibit high 

oxidative stress due to persistent and chronic hyperglycemia, which thereby depletes the activity of 

antioxidative defense system and thus promotes novo freeradicals generation
63-64.

 

Numerous studies have found increased lipid peroxides or ROS and oxidative stress (or both) in 

different animal models of diabetes
65-66

.Oxidative stress has been shown to be responsible, at least in part, for 

the β-cell dysfunction caused by glucose toxicity. Under hyperglycemia, production of various reducing sugars 

such as glucose-6-phosphate and fructose increases through glycolysis and the polyol pathway. During this 

process, ROS are produced and cause tissue damage
67

.In vitro and in vivo studies have suggested the 

implication of oxidative stress in the progression of β -cell dysfunction in type 2 diabetes
68
.  Z has a β -cell 

cytotoxic and  itis not fully understood, it is thought to be mediated by the inhibition of free radical scavenger-

enzymes thereby enhancing the production of the superoxide radical. Eventually, STZ causes diabetes and it is 

associated with the generation of ROS causing oxidative damage
69

. 

The results described here of the extract at two doses 200 and 400 mg/kg bw. enhanced and restored the 

endogenous antioxidant defense system, and reversed lipid peroxidation in the liver, thereby increasing 

transcription of CAT and GSH and reducing cell damage which may play an important role in liver protection. 

Lipid peroxidation may bring about protein damage and inactivation of membrane bound enzymes either 

through direct attack by free radicals or through chemical modification of its end products, such as MDA
70

. 

Thereby, the antioxidant  property of the extract may be due to the presence of phenolics as well as flavonoids 

such as quercetin. The results are in agreement with previously reported
67, 71-74

.Also, Pedraza-Chaverriet al. 

(2000)
75

 reported that onion and garlic were effective in preventing or ameliorating oxidative stress. 
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Complication of diabetes induces elevation of plasma levels of urea and creatinine as significant 

markers of renal dysfunction 
76

. However, the significant elevation in the serum concentrations of urea and 

serum creatinine were reduced by the oral administration of the Allium porrum extract in a dose dependent 

manner. Elevation in plasma creatinine and urea levels reveals the development of diabetic nephropathy in 

diabetic rats andthe reduction of these biochemical parameters by Allium porrum herb elucidates its protective 

effect. 

Normal liver functions are characterized by balanced activities of the enzymes AST, ALT, and ALP 

(used as serum marker enzymes), which are found in high concentrations in the cytoplasm of liver cells. An 

increase in these enzyme activities reflects active liver damage. Inflammatoryhepatocellular disorders result in 

extremely elevated transaminase levels  and indicates that diabetes may be induced hepatic dysfunction 
77-78

. 

In the present study significant increased in the serum marker enzymes,  AST, ALT, LDH, and 

decreased in the level of total protein was observed in streptozotocin treated rats, this is may be due to leakage 

of these enzymes into the blood stream as a result of streptozotocin toxicity which leads to the liver damage. 

However, treatment of STZ diabetic groups with alcohol extract of Allium porrum leaves at doses 200 and 400 

mg/ kg bw. for 21 consecutive days could restore the activities of AST, ALT, LDH enzymes and total protein to 

their normal levels. A dose of 200 mg/kg was sufficient to protect liver damage as judged from serum marker 

enzyme levels. A possible explanation for the differential effects of Allium porrum on the activities of AST, 

ALT, LDH, and total protein may be inhibited the liver damage induced by STZ. In addition, preliminary 

phytochemical studies suggest that the flavonoids present in the plant could be responsible for the 

hepatoprotective activity.   

Supporting our finding it has been found by Larcan et al. (1979)
79

 that liver was necrotized in diabetic 

patients. Therefore, the increment of the activities of AST, ALT, LDH, in plasma may be mainly due to the 

leakage of these enzymes from the liver cytosol into the blood stream 
80

, which gives an indication of the 

hepatotoxic effect of STZ. On the other hand, treatment of the diabetic rats with of Allium porrum leaves at 

doses 200 and 400 mg/ kg bw. caused reduction in the activity of these enzymes in plasma compared to the 

mean values of diabetic group. These results are in agreement with those obtained 
81-82

.  

Hyperlipidemia is a metabolic complication of diabetes and abnormality of the high concentration of 

serum lipids in diabetes mellitus due to an increase in the mobilization of free fatty acids from the peripheral fat 

deposits under utilization of the glucose
83

. 

In the present study, LDL, total cholesterol and triglycerides were significantly decreased whereas HDL 

elevated in diabetic rats treated by methanolic extract of Allium porrum leaves as compared to diabetic controls. 

Theextract at dose of 400 mg/kg bw. was found as effective as  glibenclamide. The reduction in cholesterol 

level may be due to effects of methanolic extract by stimulating effect of glucose utilization by peripheral 

tissues 
84

.This may be due to the increase in insulin secretion by the extractwhich decreases the total cholesterol 

and total triglycerides and increases HDL level. In addition to the hypoglycaemic effect of A. porrum leaves 

extract it may be able to improve some lipid metabolites including TG, HDL, LDL and cholesterol levels in 

diabetic rats. It is reported that diabetes are associated with profound alterations in lipid and lipoprotein 

profile
85-86

.  Regulating the plasma or tissue lipid levels leads to a decrease in the risk of micro- or macro 

vascular disease and related complications
87

. Regarding to the mechanism of action of methanolic extract it may 

be enhanced the activity of enzymes involved in bile acid synthesis and its excretion and this may be have 

decreased in serum cholesterol and triglycerides. The lipid lowering effect of the extract might be due to the 

action of flavanoids and other phenolic compounds which  normalized rate of lipogenesis or activating 

normoglycemia by the insulinotropic effect of flavanoids
88

or the lipid lowering property of phenolic compounds 
89

.Thus, this result suggested that the extract of Allium porrum leaves would be helpful for the prevention of 

diabetic complications through improving dyslipidaemia. 

This  is in agreement with other workers who reported that garlic extracts was shown to improve lipid 

profile, reducing serum cholesterol levels
90

, lipid lowering effect 
91

. According to these investigators, the 

triglycerides lowering effect due to inhibition of fatty acid synthesis suggesting that some constituents of garlic 

may act as inhibitors for some enzymes such as hydroxy methyl glutaryl CoA reductase, which participates in 

cholesterol synthesis 
92-92

. Accumulation of triglycerides is one of the risk factors in coronary heart disease. The 

significant increase in the level of triglyceride of diabetic control rats may be due to the lack of insulin. Since 
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under normal condition, insulin activates the enzyme lipoprotein lipase and hydrolysis triglyceride

94
.However, 

in diabetic state lipoprotein lipase is not activated due to insulin deficiency resulting in hypertriglyceridemia. 

Methanolic extract of Allium porrum leaves reduces triglycerides in tissues of STZ-induced diabetic rats and 

may prevent the progression of coronary heart disease. 

During diabetic conditions lipogenesis is decreased while lipolysis is increased in the hepatic tissue. 

The increment of cholesterol in tissues is due to the decreased level of high density lipoprotein (HDL) 

cholesterol. The observed hypolipidemic effect may be due to decreased cholesterogenesis and fatty acid 

synthesis
95

. Hence the increase in the level of tissue lipids may be the result of an increased uptake and 

mobilization of lipids from the portal system
96

. 

Conclusions 

The finding of this study evidently indicates that oral treatment of diabetic rats with a methanolic 

extract of Allium porrum leaves (200 and 400, mg/kg body weight) and glibenclamide showed beneficial effects 

on blood glucose level (P<0.01) as well as improving liver, kidney functions and due to diabetes. Allium 

porrum leaves exerted antioxidant, hyperlipidaemia and antihyperglycemic effects and consequently may 

alleviate liver and renal damage caused by STZ -induced diabetes. It could be speculated that the observed anti-

hyperglycaemic activity of Allium porrum leaves might be related to the presence of flavonoides, phenolic and 

sulphur compounds. Antioxidant status of the extract might also be responsible for antidiabetic action .Thus, 

this result suggested that the extract of Allium porrum leaves would be helpful for the prevention of diabetic and 

its complications. 
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