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6. SUMMARY AND CONCLUSIONS 

Diabetes mellitus (DM)) or simply diabetes is a group of metabolic disorder of 
multiple etiology characterized by chronic hyperglycemia with disturbances of 
carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin 
action, or both. The effects of diabetes mellitus include long-term damage, dysfunction and 
failure of various organs. The more prevalent form of diabetes is type 2 diabetes which 
accounts for more than 90% of cases. The pathogenesis of type 2 diabetes is complex and 
involving progressive development of insulin resistance and a relative deficiency in insulin 
secretion. The burden of this disorder is enormous, owing to its rapidly increasing global 
prevalence, the devastating damage it can do to many organs of the body, and the direct 
and indirect costs. The estimated worldwide prevalence of diabetes among adults was 285 
million (6.4%) in 2010, and this value is predicted to rise to around 439 million (7.7%) by 
2030. The pandemic of type 2 diabetes, along with its high human and economic costs, is 
showing no signs of abatement and, therefore, new approaches are urgently needed to 
prevent, slow the progression, and limit the consequences of this disease.  

The treatments of diabetes include diet, exercise, use of oral hypoglycemic agents 
and insulin is the primary forms of treatment for diabetes. Currently available synthetic 
anti-diabetic agents besides being expensive produce serious side effects. Apart from 
currently available therapeutic options, traditional medicines or complementary and 
alternative medicines are a fruitful source of future drugs to counteract insulin resistance. 
A major advantage of traditional medicine is that they have been used to treat human 
diseases for many years and so there is considerable knowledge concerning in vivo 
efficacy and safety, two of the confounding problems facing other new chemical entities. 
However, in most cases there is little rigorous scientific evidence proving their efficacy 
and the mode of action is generally not known. It has been estimated that up to one-third of 
patients with diabetes mellitus use some form of complementary and alternative medicine.  

Bitter melon (Momordica charantia) is a popular fruit used for the treatment of 
diabetes and related conditions amongst the indigenous populations of Asia, South 
America, India and East Africa. Abundant pre-clinical studies have documented the anti-
diabetic and hypoglycemic effects of Bitter melon however the precise mode of action is 
still unclear. This thesis aimed to evaluate the hypoglycemic activity and the probable 
underlying mechanisms of action of Bitter melon extract in diabetic rats by studying the 
changes in insulin signaling pathway in different peripheral tissues.  

To achieve this aim we use rat model of type 2 diabetes mellitus which generated by 
injecting Wistar rats on the 5th day of their birth (n5=birth) intra-peritoneally with 100 
mg/kg of STZ. All rats were followed up for 8-12 weeks to establish diabetes which was 
confirmed by fasting blood glucose level more than 200 mg/dl. The male diabetic rats will 
be divided into four groups: Group 1: the diabetic control group which received no 
treatment. Group 2: Bitter melon treated group. This group was divided into 4 subgroups 
(10 arts each) each group was treated daily with different oral doses of Bitter melon 
ethanolic extract (100 mg/kg,200 mg/kg,400 mg/kg and 600 mg/kg) for 30 days. Group 3: 
Glibenclamide treated group that was treated with glibenclamide 0.1 mg/kg (n=10) for 30 
days. Also the study included a 10 healthy control rats (Group 4). 
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The results indicated that, the n-STZ diabetic rat model showed the typical 
manifestations of type 2 diabetes mellitus (T2DM) including increased weight gain, 
hyperglycemia, decreased insulin level and elevated HOMA-insulin resistance index 
compared to control rats. Also in the diabetic rats, the impaired glucose homeostasis is 
associated with disturbed lipid metabolism as indicated by elevated triglycerides, total 
cholesterol and LDL-cholesterol and decline in HDL-cholesterol.  

The treatment of the diabetic rats with serial doses of ethanolic extract of bitter 
melon showed a dose dependent decrease in body weight and increase in fasting insulin 
level while the fasting blood sugar and HOMA-insulin resistance index showed dose-
dependent decline with the doses from 100 to 400 mg/kg with the best results obtained 
with 400 mg/kg dose, the highest dose (600 mg/kg) showed significant elevated values 
compared to untreated diabetic rats. When comparing the efficacy of bitter melon with 
conventional drugs like sulfonylurea (glibenclamide) we found that bitter melon extract at 
dose of 400 mg/kg showed comparable improvements in glucose homeostasis parameters 
with glibenclamide.  

The insulin resistance in diabetic rats was associated with impaired insulin signaling 
in liver and muscles as indicated by lowered phosphor-insulin receptor (Phospho-IR), IRS-
1, PKC and Glut4. The treatment of diabetic rats with bitter melon showed a dose-
dependent increase of several components of insulin signaling in liver (P-IR and IRS-1) 
and muscle (P-IR, IRS-1, PKC and Glut4) with the doses from 100 to 400 mg/kg while the 
highest dose (600mg/kg) showed less efficient effect than the lower doses. This induction 
effect on the expression of these components of insulin signaling at the protein level may 
indicate that the constituents of bitter melon may act as a positive regulators at the 
transcriptional, post-transcriptional and/or translational level of gene expression, however 
the specific constituents responsible for these induction effect need further studies.  

The treatment with bitter melon show triglycerides lowering effect at low doses (100 
and 200 mg/kg) while the higher doses have no significant effect. Total cholesterol showed 
very mild correction with bitter melon treatment. While HDL-cholesterol showed dose-
dependent increase, the LDL-cholesterol showed a dose-dependent decline with bitter 
melon extract at doses from 100 to 400 mg/kg while highest dose showed lesser effect. 
Also, glibenclamide showed partial correction of lipid profile.  

 From the results of the present study and other related studies we can conclude that: 

1- Bitter melon extract is a powerful glucose -lowering factor that play important role as 
anti-diabetic treatment.  

2- Bitter melon produces its effect through multiple pathways: 

a-  Acting as insulin secretagogue, which induce insulin secretion from β-cell 

b-  Mimicking insulin action, through its constituents like p-insulin (polypeptide P) 
which induce insulin like action in peripheral tissue 

c-  Induce peripheral tissues expression of the insulin signaling components and act as 
insulin sensitizer.  
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3- The bitter melon extract at low doses produce anti-diabetic effects equivalent to 
classical sulfonylurea (glibenclamide) however, high dose is less efficient and may 
worsen the diabetic situation.  

4- Bitter melon extract have a lipid-lowering effect which partially correct dyslipidemia 
observed in the diabetic rats  

5- Bitter melon is recommended as food supplement or pharmacological extract to treat 
type 2 diabetes mellitus. 
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Table: Weight (gm) in healthy control and diabetic groups with and without treatments. 

Weight 

(gm) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 180.0 191.0 232.0 210.0 198.0 205.0 209.0 

2 235.0 240.0 180.0 214.0 263.0 260.0 231.0 

3 250.0 290.0 206.0 228.0 286.0 180.0 202.0 

4 190.0 215.5 193.0 250.0 243.0 221.0 214.0 

5 217.0 265.0 202.8 288.0 213.0 269.0 208.3 

6 177.0 252.7 197.9 235.0 173.0 227.0 208.1 

7 206.0 240.2 200.3 235.0 268.0 248.0 208.1 

8 207.9 260.0 199.1 245.0 234.9 237.5 209.6 

9 206.9 190.0 199.7 244.0 251.4 242.8 208.5 

10 207.4 291.0 199.4 230.0 243.1 240.1 208.6 

Mean ± SD 207.7±22.7 243.5±36.0 201.0±13.0 237.9±21.8 237.3±34.2 233.0±26.2 210.7±7.7 
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Table: The levels of FBS (mg/dl) in healthy control and diabetic groups with and without treatments. 

FBS 

(mg/dl) 
Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 85.0 223.0 112.0 149.0 169.6 123.0 160.5 

2 106.0 197.0 110.0 139.0 118.5 117.0 195.5 

3 93.0 257.0 122.0 136.0 109.6 98.0 171.5 

4 89.0 210.0 126.5 141.3 89.6 163.0 167.0 

5 95.0 227.0 105.0 138.8 103.2 112.0 173.6 

6 93.0 233.5 126.0 138.7 223.0 78.4 176.9 

7 100.0 230.5 104.0 139.6 139.0 81.0 172.3 

8 94.4 230.0 124.0 139.0 177.0 110.3 172.4 

9 97.0 197.0 139.0 140.2 121.0 95.7 173.8 

10 96.0 255.0 115.0 139.6 138.9 103.0 173.9 

Mean ± 
SD 

94.8± 5.7 226.0± 20.7 118.4 ± 11.1 140.1± 3.4 138.9±40.5 108.1± 24.1 173.7± 8.9 
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Table: The levels of Insulin (ug/mg protein) in healthy control and diabetic groups with and without treatments.           

Insulin 

(ug/mg protein) 
Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 0.4 0.3 0.6 0.3 0.3 0.3 0.4 

2 0.3 0.3 0.4 0.2 0.2 0.3 0.7 

3 0.7 0.2 0.4 0.2 0.2 0.4 0.6 

4 0.2 0.2 0.5 0.4 0.4 0.9 0.5 

5 0.5 0.3 0.4 0.6 0.6 0.4 0.7 

6 0.4 0.3 0.6 0.3 0.3 0.5 0.4 

7 0.5 0.3 0.4 0.5 0.5 0.4 0.8 

8 0.3 0.3 0.6 0.4 0.4 0.4 0.5 

9 0.4 0.2 0.4 0.4 0.4 0.4 0.5 

10 0.3 0.3 0.6 0.4 0.4 0.4 0.4 

Mean ± SD 0.40±0.13 0.25 ±  0.02 0.46 ± 0.10 0.32 ± 0.09 0.38 ± 0.11 0.44  ± 0.17 0.56 ± 0.16 
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Table:  The levels of HOMA-IR  in healthy control and diabetic groups with and without treatments. 

HOMA-IR 
Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 2.0 3.7 3.6 2.4 2.6 2.1 3.7 

2 2.1 2.9 2.3 2.3 1.6 2.0 8.5 

3 3.8 3.7 2.6 1.4 1.5 2.4 6.5 

4 1.3 2.7 3.8 4.4 2.3 8.6 4.9 

5 2.9 3.5 2.4 2.8 3.5 2.4 7.6 

6 1.9 3.7 4.1 2.6 4.6 2.1 4.2 

7 2.8 3.4 2.3 2.7 3.8 2.0 8.6 

8 1.7 3.7 4.1 2.7 4.2 2.8 5.1 

9 2.2 2.4 3.0 2.7 3.1 2.4 5.1 

10 2.0 4.2 3.8 2.7 3.4 2.6 4.1 

Mean ± SD 2.27± 0.72 3.40 ±  0.54 3.23  ± 0.77 2.68 ± 0.72 3.07 ± 1.05 2.94  ± 2.01 5.84  ± 1.85 
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Table: The Levels of Triglycerides (mg/dl) in healthy control and diabetic groups without and with Treatments.  

T.G 

(mg/dl.) 
Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 43.6 112.0 59.4 75.3 133.0 105.4 115.0 

2 29.8 143.0 87.0 88.1 74.1 105.9 83.0 

3 35.5 122.0 73.2 159.5 158.1 82.3 135.0 

4 28.3 127.0 80.1 81.0 23.3 84.0 118.0 

5 29.1 116.0 76.7 66.0 42.4 92.0 90.3 

6 29.8 131.0 78.4 57.0 108.0 66.1 99.1 

7 49.0 98.0 77.5 68.1 95.0 108.7 103.1 

8 35.0 88.0 77.9 48.3 59.5 132.1 95.1 

9 42.0 112.0 77.7 80.4 47.9 120.4 96.9 

10 38.5 131.0 77.8 64.4 53.7 126.2 98.5 

Mean ± 
SD 

36.1±7.1 118.0±16.5 76.6±7.0 78.8±30.8 79.5 ± 43.1 102.3±21.1 103.4±15.2 
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Table: The Levels of Total Cholesterol  (mg/dl) in healthy control and diabetic groups without and with Treatments. 

Total 
Cholesterol 
(mg/dl.) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 158.0 173.0 142.3 200.0 191.0 195.5 138.0 

2 135.5 180.0 164.3 202.0 226.0 212.0 191.0 

3 147.0 159.0 153.0 192.0 127.0 201.0 141.0 

4 145.5 189.0 159.0 144.2 149.0 159.0 157.0 

5 138.0 194.0 156.5 175.0 188.0 156.0 156.0 

6 150.0 188.0 155.0 141.0 193.0 144.5 161.0 

7 115.0 197.0 155.0 185.0 170.5 174.0 154.0 

8 135.0 185.0 160.0 153.0 165.0 177.0 157.0 

9 149.0 187.0 156.0 174.0 166.0 176.0 157.0 

10 148.0 205.0 156.0 164.0 184.0 177.0 158.0 

Mean ± SD 142.1±11.9 185.7±12.9 155.7±5.7 173.0±22.1 176.0±27.1 177.2±21.0 157.0±14.1 
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Table: The Levels of LDL- Cholesterol  (mg/dl) in healthy control and diabetic groups without and with Treatments. 

LDL-
Cholesterol 
(mg/dl.) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 100.3 126.0 113.2 132.6 109.4 111.4 78.2 

2 88.2 121.3 95.4 139.4 157.6 109.8 135.1 

3 101.9 107.4 104.0 120.8 27.9 130.4 76.7 

4 88.8 136.3 100.1 92.2 101.2 111.8 91.6 

5 93.2 142.6 102.5 122.0 120.0 90.3 99.2 

6 103.4 134.2 98.5 98.5 108.4 95.5 101.9 

7 60.2 149.3 99.8 150.7 127.0 102.6 94.1 

8 84.0 139.6 104.2 115.0 134.3 99.0 98.2 

9 91.6 136.7 100.5 121.4 132.8 101.3 98.3 

10 96.3 150.8 100.3 118.7 152.1 100.6 98.7 

Mean ± SD 90.8±12.5 134.4 ±13.2 101.9±4.8 121.1±17.4 117.1±36.3 105.3±11.3  97.2±15.9 

 

o b e i k a n d l . c o m 



 

 

8 
 

A
p
p
en

d
ix

 

 
Table: The Levels of HDL- Cholesterol  (mg/dl) in healthy control and diabetic groups without and with Treatments. 

HDL-
Cholesterol 
(mg/dl 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 49.0 24.6 17.2 52.3 55.0 63.0 36.8 

2 41.3 30.1 51.5 45.0 53.6 81.0 39.3 

3 38.0 27.2 34.4 39.3 67.5 54.1 37.3 

4 51.0 27.3 42.9 35.8 43.1 30.4 41.8 

5 39.0 28.2 38.6 39.8 59.5 47.3 38.8 

6 40.6 27.6 40.8 31.1 63.0 35.8 39.3 

7 45.0 28.1 39.7 20.7 24.5 49.7 39.3 

8 44.0 27.8 40.2 28.3 18.8 51.6 39.8 

9 49.0 27.9 40.0 36.5 23.6 50.7 39.3 

10 44.0 28.0 40.1 32.4 21.2 51.1 39.6 

Mean ± SD 44.1±4.5 27.7 ± 1.3 38.5±8.7  36.1±8.8 43.0±19.2 51.5±13.8 39.1±1.4 
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Table: The Levels of Liver P-IR (pg/mg protein) in healthy control and diabetic groups without and with treatments. 

P-IR 
(pg/mg protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 8.3 3.9 5.00 5.0 4.1 4.3 4.6 

2 5.6 5.9 4.50 5.3 4.1 5.8 4.7 

3 4.9 3.8 5.20 4.1 5.6 5.8 4.0 

4 8.4 4.0 5.80 4.0 4.6 5.3 4.4 

5 6.8 4.4 4.60 4.1 4.8 5.6 4.4 

6 6.4 4.6 5.10 5.0 5.0 5.6 4.3 

7 6.6 4.2 4.80 5.1 4.8 5.5 4.4 

8 7.1 4.3 5.20 4.7 4.9 5.6 4.3 

9 6.7 4.4 5.10 4.1 4.9 5.5 4.3 

10 6.7 4.4 5.03 4.0 4.8 5.5 4.3 

Mean ± SD 6.77±1.06 4.39±0.59 5.03±0.36 4.53± 0.53 4.77±0.43 5.45± 0.43 4.37±0.18 
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Table: The Levels of  Liver  IRS-1 (pg/mg protein) in healthy control and diabetic groups without and with treatments. 

IRS-1  
(pg/mg 
protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 2.4 1.1 1.6 1.4 1.5 1.7 1.3 

2 1.5 1.7 1.4 1.4 1.4 1.5 1.5 

3 1.8 1.4 1.5 1.6 1.6 1.8 1.4 

4 1.9 1.6 1.4 1.5 1.5 1.7 1.3 

5 1.7 1.5 1.5 1.6 1.5 1.7 1.4 

6 1.8 1.5 1.5 1.5 1.5 1.7 1.4 

7 1.8 1.5 1.5 1.6 1.5 1.7 1.4 

8 1.8 1.5 1.5 1.5 1.5 1.7 1.4 

9 1.8 1.5 1.5 1.6 1.5 1.7 1.4 

10 1.8 1.5 1.5 1.5 1.5 1.7 1.4 

Mean ± SD 1.82±0.25 1.48±0.15 1.47± 0.05 1.53±0.06 1.51±0.05 1.66±0.05 1.38± 0.07 
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Table: The Levels of Liver PKC (pg/mg protein) in healthy control and diabetic groups without and with Treatments. 

PKC 

(pg/mg 
protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 65.9 15.1 4.3 60.3 38.0 79.9 11.1 

2 29.1 37.6 72.6 60.2 34.1 54.8 41.1 

3 63.2 26.3 38.5 50.0 57.8 18.4 57.3 

4 52.8 32.0 55.5 56.8 43.3 39.4 51.6 

5 48.4 29.2 47.0 55.7 45.1 48.1 40.3 

6 54.8 30.6 51.3 54.2 48.7 40.2 47.6 

7 52.0 29.9 49.1 55.5 45.7 36.5 49.2 

8 51.7 30.2 50.2 54.9 46.5 41.1 47.2 

9 52.8 30.0 49.7 54.9 47.0 41.5 46.0 

10 52.2 30.1 49.9 55.1 46.4 39.8 47.5 

Mean ± SD 52.3±9.8 29.1±5.7 46.8±17.2 55.7±3.0 45.2± 6.3 44±15.6 43.9±12.5 

Table: The Levels of Muscle P-IR (pg/mg protein) in healthy control and diabetic groups without and with Treatments 
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P-IR 
(pg/mg 
protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 4.3 4.8 4.3 5.5 4.3 4.2 5.2 

2 7.6 3.6 4.0 4.7 5.0 4.1 4.1 

3 7.1 4.0 4.1 4.1 4.7 4.8 3.9 

4 5.1 3.8 4.1 4.8 4.8 4.3 4.4 

5 6.0 3.9 4.1 4.8 4.7 4.4 4.1 

6 6.4 3.9 4.1 4.6 4.8 4.4 4.2 

7 6.2 3.9 4.1 4.7 4.8 4.5 4.2 

8 5.9 3.9 4.1 4.7 4.8 4.4 4.2 

9 6.0 3.9 4.1 4.7 4.8 4.4 4.2 

10 6.0 3.9 4.1 4.7 4.8 4.4 4.2 

Mean ± SD 6.06 ±0.92 3.95±0.33 4.12±0.08 4.72±0.33 4.74±0.17 4.38±0.18 4.27±0.35 
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Table: The Levels of Muscle IRS-1 (pg/mg protein) in healthy control and diabetic groups without and with Treatments. 

IRS-1 
(pg/mg 
protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 1.3 1.6 1.4 1.5 1.6 1.4 2.0 

2 1.6 1.5 1.7 1.3 1.3 1.5 1.4 

3 2.0 1.6 1.6 1.6 1.5 1.5 1.0 

4 1.6 1.5 1.7 1.4 1.5 1.4 1.8 

5 1.7 1.6 1.6 1.4 1.4 1.5 1.5 

6 1.8 1.5 1.6 1.4 1.5 1.5 1.4 

7 1.7 1.5 1.6 1.4 1.5 1.5 1.4 

8 1.7 1.5 1.6 1.4 1.5 1.4 1.5 

9 1.7 1.5 1.6 1.4 1.5 1.5 1.5 

10 1.7 1.5 1.6 1.4 1.5 1.5 1.5 

Mean ± SD 1.69±0.18 1.55±0.04 1.62 ±0.08 1.44±0.06 1.46±0.09 1.46±0.03 1.5± 0.25 
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Table: The Levels of Muscle PKC (pg/mg protein) in healthy control and diabetic groups without and with Treatments. 

PKC 
(pg/mg 
protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 47.4 55.0 41.9 52.7 32.6 54.3 49.4 

2 86.5 23.7 52.1 41.0 40.0 39.5 35.0 

3 36.5 39.4 47.0 38.0 52.1 44.0 27.5 

4 56.8 31.6 49.5 43.9 41.6 50.0 44.0 

5 59.9 35.5 48.3 41.0 44.6 45.9 39.0 

6 51.0 33.5 47.8 41.0 46.1 47.0 36.4 

7 55.9 34.5 48.9 41.9 44.1 47.6 39.8 

8 55.6 34.0 48.6 41.3 44.9 46.9 38.4 

9 54.2 34.2 48.4 41.6 45.0 47.2 38.2 

10 54.2 34.1 48.4 41.5 44.7 47.2 38.8 

Mean ± SD 55.97±12.61 35.55±7.89 48.10±2.56 42.38±3.9 43.55±4.99 46.97±3.79 38.64±5.65 
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Table: The Levels of Muscle Glut-4 (pg/mg protein) in healthy control and diabetic groups without and with Treatments. 

Glut-4 
(pg/mg protein) 

Healthy 
control 

Diabetic Groups 

No Tx Tx Glibin Tx 100.0 Tx 200.0 Tx 400.0 Tx 600.0 

1 213.079 38.0 44.1 75.0 58.6 60.0 70.0 

2 43.458 50.8 65.0 50.5 43.1 60.0 64.0 

3 89.082 44.4 54.6 50.0 49.0 62.4 50.0 

4 95.297 47.6 59.8 83.1 31.4 60.0 72.0 

5 125.633 46.0 59.8 66.9 41.6 48.0 64.0 

6 66.928 46.0 56.6 76.5 164.0 100.0 68.0 

7 106.724 47.0 58.2 29.6 69.5 54.0 66.0 

8 105.743 46.5 57.4 61.7 50.8 63.5 67.0 

9 106.233 46.7 57.8 45.6 34.1 58.7 66.5 

10 96.407 46.6 57.6 53.6 60.2 61.1 66.7 

Mean ± SD 104±44.4 46.0±3.2          57.1±5.3     59.2±16.5       60.2±38.3      62.8±13.8    65.4±5.9      
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RSTUVا XYZ[Vا 

���� ا��zا��ت �� ������ ه� اz{|xي �zض أو اz{|xي اwxاء�xا�� ا��xب ����� ا���� wدة��� �� ��دى �

 xا ار£¢�ع اz{|x �¥ مwxا��ت �¨�§�� اz����  ¥ �����xا�  ا��xه�ن ��© اwxرات اwه���z{xو£�� واz�xوا «xوذ  

�� أو إ¥zاز ¥� ¯®� �� ��£­� ،��x�|أو ا�� ���wى �®  �z³¹ اz{|xي �zضوأ�zار  ¸·�ر أن و¶w وwµ .آ®�³xا 

،����xا w��  .اÀ|�x أ�¿�ء ¾��½و ¥  و¥¼� ¯®� §wوث إx  أ·�رº و�

�zضxى اz{|xع �� ا�Áxا  ���xى ا�xوا ���� 90% ��  �z�xا wو�� zا��¼�را ا���اع أآ� zوأآ� ¸w�Â�£ ����� 

z����®x  ر��w�xو�� ا�Â�x ��x�|ا�� ÃÂاز ¥  �|�  و�z¥إ ��x�|ا��.  

���zض اÅ�xج �¼x يz{|xا Æا��، ��¹م و��Ç ر���� Èx¢© اÅ z{|xج� أدو�� وا��wÈام ا����zx، و�

�zض اÅ�xج �� أو��x أÌ}�ل ذx» و����z ا��|���x أو اÉ�zÊ À¢x �� اwxم ¥  اz{|x �|��ىx يz{|xا.  w¶��  w�w�xا 

���§� اÅ�x¶�� ا��Èxرات ��xا ��x�§ ����Â®È ا�دو�� و£�¿xأو ا ��Á¨�xا  �xوا z���£ Í���� �³�³ �}®¢� إ�x أ·�ر �����¶ 

�� ا�دو�� .¯��zة{�xأو ®��ا �®�w�xر ه� اw¨� z��|�Îx �¥ ��Âدو�� ��xا¶�³ ا��x و���Â� ��x�|ة .ا��Ï��xوا ��|��zxا 

Í�®x ��w�xأ��³ ه�  ا Ð�wÈج ا��Å�x اضzا�� ��xا Í�¨£ ن�|�Ñات ا�Á|x ةw�w� zرات �� و������Èxا ��¶Å�xا 

�Á�Òا z�Çو �¢®{� z�¼£ات وz�wÂ�xا  xأن إ �� �¨�  xإ Ó®·  �z�xا ���xض �� �����ن اz� ىz{|xا À£ À³ا�wÈا�� 

©��x ل�{Ìأ Í�xا ��w�xأو ا  ®��{�xا.  

�zµ zعxة ه� اz�· ����Ì مwÈ�|£ جÅ�x ضz� يz{|xة وه  اz¼�Á� ��� ن�{|xا ���®Ôا� �� ���¸ �{�zوأ� 

����Á�xا wÁ³xق واzÌو ��Â�z¥أ. wµو ÐÂ·را��ت وwxة اz�¥�xع اzÂx z�xج ¥  اÅ� ضz�xا z{|xىا �{xو Æ��xا É�µwxا 

���®x Ö الÏ� z�Ç ×ف آ�ن .وا�w³xا �� ºرا�� ه�wxه� ا À��Â£ ط�¼� Ã®È�|� عzµ z�xى ¯¢© ¥  ا��|� z{|xا 

�®� و ا�Á��{x وا��xÒت اwxم ¥ �Ú�xا Û®��x  ¥ انzÜ¢xا ���¨�xاء اw� ضz� يz{|xا «xل �� وذÅ¯  ات درا��z���xا 

��È®¢� اz�x¥�� |��ا�� ¥� ا��|���x إ�Ìرات �|�ر ¥�xا.  

É�ÂÚ�x ف ه�اw³xا À£ Ó§ ضz� ىz{|xا �������z �� ا��x��x اzÜ¢xان ذآ�ر ¥  آ��xأ��م 5 ا �� É�zÊ �ÂÚxا   

�wة §À£ �³ÁÂ ا�x  اzÜ¢xان ¶��Æ ������ و£À )آ�À��/ À ١٠٠( �����z�|xزو£����x �¨£ �� وثأ���ع  ١٢ -٨wÚx 

�zضxي اz{|xوه� ا �� ºwى  أآ��|� |xاz{ À��¨xم ¥� اwxا z٢٠٠( �� أآ� À�� / z��®�|د� .(À£ À�|Â£ انzÜ¢xا 

���¨�xض اz�x�� يz{|xا  xإ à�����ت ¯��: 

١.  ������xا ����¿xا ���¨�xض اz�x��  يz{|xا  �xوا Àx  Â®�£ ج أيÅ�. 

٢.  ������xا ���¨�xض اz�x��  يz{|xا ��xا À£ �³¶Å� Ã®È�|�x��  x�����Öع اzÂx z�xا wµو À£ £À�|Â ºه� 

������xا  xإ Æت أر������� ���z¥  آ� ������ À£ �³¶Å� �����  ت��z�� �¢®�È� �� Ã®È�|� عzµ �xاz 

)100À��/ ،À200 آ�، À�� / ،À400 آ� À�� / ،À600  آ�À��/Àآ�( «xة وذw�x 30 ����.  

٣.   ������xا ��xا Ð�x�� w��Å{Á��®�� 0.1 À�� / Àة آ�w�x 30 ����.  

٤.  ������xا xان( ¿����اzÜ¢xء ا�ÚÔا�.( 

wج �� ��م 30 و��Å�xا À£ Æ�����ت ¶��Æ و£¼�z× اwxم ¶��xل ا�¨Ú®x  ®� ��|أ� w�{xت اÅ¿�xوا �����x تÖÖد 

 .ا��|���x إ�Ìرات
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 wµرت و�Ìأ ­���Áxا  xان أن إzÜ¢xا  �xا À£ �³ÁÂ§ ����£زو���z�|x�� wµ تz³¾أ zذ¶�� ��¹ه���zض  �®x يz{|xا �� 

�� .ا���x  ا�Áxع� �¥ «xزن، ¥  ز��دة ذ�xى  ار£¢�ع ا��|� z{|xم، ¥� اwxض ا�¢Èى وا���|� ��x�|وار£¢�ع ا�� zÌ�� 

 §�Ó اwxه�ن أ�© ¥  ¯®� �wÚوث �ã�£z ا�x®�آ�ز £�ازن ¥  اÈx®� ه�ا وأ�¿�  (HOMA)ا��|��Â� ��xو��

 .اÆ¥�Áx اz�|x�{xول ¥� وا�È¢�ض �ر،اx¿ واz�|x�{xول اx}®� واz�|x�{xول اÅ�x·�� اwxه�ن ز��دة ¥  ¾z³ت

wµت وz³¾ج ����­ أÅ�xا Ã®È�|�x��  x�����Öع اzÂx z�xا اw����  ®� ��z¶ جÅ�xوث اw§ ض�¢Èوزن ¥� ا� À|�xا 

�� ا��|���x �|��ى ¥� وز��دةÁ�� تz³¾أ ��|� z{|xا À��¨xم ¥� اwxا zÌو�� و���Â� ��x�|ض ا���¢Èى ¥  ا���|�xا 

  «xوذ  ¥ �z�x٤٠٠ -١٠٠( �تا À��/Àآ�( wµو w¶أن و ��z¶ جÅ�x400  ا À��/ Àأ¥¿� ه  آ� ­���Áxو ، ا ��wÁ� 

À£  ر���Â� ��®��¥ عzµ z�xا Æ� ا�دو�� �Â®È�xا ��� ����¢®|xر�� ا�� )w��Å{Á��®¶( w¶أن و Ã®È�|� عzµ z�xا  ¥ 

��z¶ 400 À��/Àت آ�z³¾ت أ�Á�|Ú£ �®·��� w��Å{Á��®�®x �¥ تÖÖآ�ز زن£�ا د�®�xا . 

wµو ã�£و�� ار�Â� ��x�|ان ¥� ا��zÜ¢xا ���¨�xض اz�x�� يz{|xا �®È�  ¥ رات �|�ر�Ìإ ��x�|ا�� �¥ w�{xا 

 أ¾z³ وwµ  (Glut-4,  PKC, IRS-1, P-IR) ا��|�Å�Â�|� ��xت ا�È¢�ض ¯Åل �� ¾z³ وا�xى واÅ¿�xت

�zÂ� zع اÅ�xجxز��دة ا   ¥ w�w�xر �}���ت �� ا�|� �Ìراتإ ��x�|ا�� �¥ w�{xت اÅ¿�xوا  � اw  ®� ��z�xاً���

«x٤٠٠ -١٠٠  �� وذ À�� / Àت §�� ¥� آ�z³¾أ�®  أ ��z¶ )600À��/Àآ�( z�·å£ �µت �� آ¢�ءة أ��z¶ �µه�ا .أ 

z�·å�xا ÓÚ�xا   ®� z����xا �� ºت ه����{�xرات �� ا�Ìإ ��x�|ى �®  ا����|�xا  Á�£وz�xا À³x  z�¼و�  xأن إ 

�zµ zع �}���تxا wµ ن�{� ������ À¹Á� إ����� �¥ z����xا �Á��xا.،  

wµج أن أ�¿� £��� وÅ�xع اzÂ� z�xا Ûx ºz�·å£  ¥ ©¢¯ ه�نwxا ��·Å�xت ¥� ا��z�xا �¿¢ÈÁ�x200 و (100 ا À�� / 

Àت أن §�� ¥� )آ���z�xا ��x��xا à�x �³x z�·å£ zآ��.��Á�� z³¾ول أz�|�x�{xا ×�Ú¨£ لw��� Æ� جÅ�xع اzÂ� z�xا. 

�¥ ��§ z³¾ج أÅ�xا Ã®È�|��zµ zع �xول ز��دة اz�|x�{xا Æ¥�Áxض و-ا�¢Èول ا�z�|x�{xر ا�¿xا اw����  ®� 

��z�xت ا��z�� ٤٠٠ -١٠٠ À�� / Àت §�� ¥� آ�z³¾أ�®  أ ��z¶ z�·å£ �µأ �� ¶®���w��Å{Á أ�¿� أ¾z³  آ

×�Ú¨£ ��Ï¶ تÖÖwx ه�نwxا.  

      �� ­���� ºرا�� ه�wxه� اz�Çرا��ت �� وwxذات ا �®¨xا �{� :�®� �� �|�­�Á أن �

١-   Ã®È�|� عzµ z�xى ���� ه� ا�µ ©�¢È�x ى��|� z{|xى ا�xوا Í�®� ج ه��� دوراÅ�x ضz�xي اz{|xا.  

�zµ zع  -٢xا Ûx ºz�·å£ �� لÅ¯ دة �|�راتw���:  

�� ،ا��|�z�·å£ ��x إ¥zاز   ��� £Ûx z�·å   -أ� Ï¢Ú�  ®� اz¥زإ ��x�|ا�� �� ��Å¯ ����.   

�� ��Úآ  -ب� ��x�|�Öل �� ،اÅ¯ Û£���{� ���  ��x�|ا��  � ) � w����  x�� (p-insulin / polypeptide  P) ( 

��� Ï¢Ú�  ®� ��� �·��� ��x�|�Å®x �¥ ��|ا�� ��¥z�xا .  

�� ا��|���x إ�Ìرات رإ¾�³ أو اz����x �®� اz�x¥�� ا��|�� �ÓÚ  - ج� ���� ������ ��x�|ا�� Ï¢Ú�xأو ا 

à|Ú�xا.  

٣ -  Ã®È�|� ع ���تzµ z�xت ¥� ا��z�xا �¿¢ÈÁ�xا  z³¹� z�·å£ �·��� w��Å{Á���®�®x )����¢®|xر�� ا�� (��Á�� ��z�xا 

��x��xه  ا �µآ¢�ءة أ ���zض £¢�Àµ إx  ��دي ور�xي اz{|xا.   

٤ -  Ã®È�|� عzµ z�xن ا�{� Ûx z�·å£  ¥ ©¢¯ ه�نwxا  ��� �×Ú¨  ���Ï¶ ضz�(dyslipidemia)   �¥ انzÜ¢xا 

���¨�xض اz�x�� يz{|xا .  

٥-  ×¨Á� عzÂ� z�xا ��{�  اz{|xي �zض �� ا���x  ا�Áxع Å�xج �Çا�� آ

o b e i k a n d l . c o m 



   

 

\]^V افZ`aا 

 ................................................ hijgk lmn oUTn / اgVآdeرة

���ء �À|Â أ���ذ�{xا ����Úxا  

w³�� ثا�Ú�x ����xا 

 اwÁ{�Ñر�� ¶����

 

deآgVرا / Zهqk rsg or]Vا tkqآ ................................................... 

���ء �w��|� À|Â أ���ذ�{xا ����Úxا   

w³�� ث�Ú�xا ����xا 

 اwÁ{�Ñر�� ¶����

 

 .................................................. اZxmVى qu lvmnهg / ةاgVآdeر

  ¢|���x¶�اw� À|Â� xرس

 اÍ�x آ®��

 اwÁ{�Ñر�� ¶����

 

  ................................................... ZYqy gUik \zjds / اgVآdeر

���ء �w� À|Âرس�{xا ����Úxا   

 ا�x®�م آ®��

 اwÁ{�Ñر�� ¶����
 

o b e i k a n d l . c o m 



 

 

{vv|} Zv~�} عZ� ZUVا XTs رqmk رةq`إ lvVdmuا� X� انZ��Vا 
\Yq�UVض اZUY ZxmVا lk عd]Vا Xuq�Vا 

��wÂ� �� 

\Vqه gUik grs رىqrVا lmn جqiVا 
  در¶� �®  Ú®x¨�ل

 اgVآdeرا�
�¥ 

 اjdviV\ اqvUvxVء

 

\]^V \��q]UVو ا {xiVا oTs \Vq�ZVا �v�deVا 

 hijgk lmn oUTn /د.أ
���ء أ���ذ�{xا ����Úxا 
w³�� ث�Ú�xا ����xا 

 اwÁ{�Ñر�� ¶����

.................................................. 

  X���k أqU�sgUnن /د.أ
���ء أ���ذ�{xا ����Úxا 
  ا�x®�م آ®��

����¶  ��� à�Ì  

.......................................... 

 q^kهg اg�qk grs o]�Vة /د.أ
���ء أ���ذ�{xا ����Úxا 
w³�� ث�Ú�xا ����xا 

 اwÁ{�Ñر�� ¶����

.................................................... 

 آtkq اqk grs or]VهZ /د.أ
���ء �w��|� À|Â أ���ذ�{xا ����Úxا 
w³�� ث�Ú�xا ����xا 

 اwÁ{�Ñر�� ¶����

..................................................... 

 

 

 

 

 

o b e i k a n d l . c o m 



 

 

{vv|} Zv~�} عZ� ZUVا XTs رqmkرة إq` lvVdmuا� X� 
 اXuq�V اd]Vع lk اZUY ZxmVض اYq�UV\ اZ��Vان

 

 

\Vqر� \kg|k oVإ  
kg�[ ثdirVا \vr�Vا - \[kq� \jرg]x�aا 

 در�\ d�i XTsلqv��� VT إq�jء

 

 اjdviV\ اqvUvxVء �o اgVآdeرا�

 

lk  
 

\Vqه gUik grs رىqrVا lmn جqiVا 

 wر��اÁ{�Ñ ¶����  - ا�x®�م آ®��/ §���� آ����ء -�®�م �}��xر��س
���ء د�®�م�{xا ����Úxم آ®�� - ا�®�xر�� ¶���� - اwÁ{�Ñا 

z��|¶�� ا���Á�x - w³�� ث�Ú�xا ����xر�� ¶���� -اwÁ{�Ñا 

 

 

 

 

g�[k ثdirVا \vr�Vا 
\[kq� \jرg]x�aا 

٢٠١٤ 

o b e i k a n d l . c o m 




