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Studies on oral anti-hyperglycemic drugs have been shown in some studies to help and 

treat type 2 diabetic patients. The present study was designed to evaluate and compare the 

effect of different doses of metformin tablets on metabolic syndrome components in type 2 

diabetic women in Gorgan, South East of Caspian Sea.Forty type 2 diabetic patients received 

500 mg/day and 1000 mg/day metformin tablets for 12 months and forty healthy women were 

included in this study. The ATP III criteria were used to determine metabolic syndrome 

components, and lipid profiles, HbA1c and insulin were measured. Significant differences were 

found between blood sugar, triglycerides, high-density lipoprotein (HDL)-cholesterol, 

hemoglobin A1c (HbA1c) and insulin of the patients received 500 mg/day and 1000 mg/day 

metformin monotherapy. The blood sugar, triglycerides and insulin were significantly lower in 

patients received 500 and 1000 mg/day metformin than control groups. In both groups, HDL-

cholesterol was higher than control groups, but HbA1c was significantly higher and lower in 

patients received 500 and 1000 mg/day metformin than control groups, respectively. In both 

study groups, positive significant correlation was found between blood glucose and HbA1c and, 

blood glucose and triglyceride levels. Our study showed the efficacy of the 1000 mg/day 

metformin monotherapy on better control of blood sugar, HbA1c, triglyceride and HDL-

cholesterol levels, but Metformin had no effect on waist circumference and blood pressure. 

Treatment with this dose of metformin may be more beneficial for type 2 diabetic patients than 

those other doses. 

 

 

INTRODUCTION 
The prevalence of diabetes mellitus (DM) 

was estimated to be 4.4% worldwide in 2030
1
. 

Diabetes mellitus (DM) is one of the most 

important causes of mortality worldwide. The 

diabetes mellitus can cause some diseases such 

as blindness, kidney failure, heart attacks, and 

stroke and lower‐limb amputation
2
.  The 

prevalence of diabetic people has increased and 

its prevalence is still rising
2-3

. In diabetic 

people, especially type 2 diabetic people, 

lacking of glycemic control can affect blood 

vessels and nerves, progression of 

neuropathies, micro-and macro-vascular 

complications and premature death
2
.Metabolic 

syndrome (MetS), is a cluster of some factors 

such as abdominal obesity, elevated blood 

pressure, dyslipidemia and dysglycemia
4
. 

These are an important risk factor for DM. 

Some studies have shown that MetS is 

predictor of DM incident
5-7

. However, the 

clinical effect of MetS is not exactly cleared. 
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According to the American Diabetes 

Association and the European Association for 

the Study of Diabetes suggestion, there is an 

association between MetS and DM due to 

impaired fasting glucose or impaired glucose 

tolerance
8
. The Diabetes Prevention Program 

(DPP) revealed that the risk of developing 

diabetes was decreased 58% by intensive 

lifestyle and 31% by metformin interventions 

in groups with IGT compared with control 

groups
9
. The DPP provided a data that it is 

useful to assess the associations of MetS and 

its components and their alterations with the 

development of diabetes
9
. According to the UK 

Prospective Diabetes Study (UKPDS), 

metformin is an effective drug to control the 

blood glucose levels of obese type 2 diabetic 

patients
10

. It has been demonstrated that 

metformin is an effective drug for non-obese 

diabetic subjects in a short period of the 

observation, usually less than one year
11-

13
.Studies have shown that there is an 

association between metabolic syndrome and a 

high risk of coronary heart disease and 

premature mortality
14

. It is reported that 

metabolic syndrome like diabetes mellitus 

causes microvascular complications in type 2 

diabetic patients
15

. Studies have indicated that 

70-80% diabetic people are shown metabolic 

syndrome
16

. Metformin is a drug has been 

approved by the Food and Drug Administration 

for the treatment of type 2 diabetic patients 

(T2DM). Metformin is as an effective drug that 

it differs in several respects. There are a 

number of factors which may make differences 

in anti-diabetic drug response in different 

population, such as age, sex, disease, drug and 

food interactions, co-morbidity, and genetic 

factors
17

. Metformin may decrease insulin 

resistance, weight loss and lactic acidosis 

which are the most serious side effect of 

metformin
18

. Studies on oral anti-

hyperglycemic drugs have been shown in some 

studies, but the knowledge is not enough for 

physicians to help and treat T2DM patients. 

Type 2 diabetic patients treated with 500 mg 

and 1000 mg per day metformin may be 

involved in the pathogenesis of the metabolic 

syndrome. The effects of different doses of this 

drug on the metabolic syndrome components 

are exactly unclear. The alterations of 

metabolic syndrome components may different 

in different ethnic groups. Thus, it may need to 

determine the effect of different doses of 

metformin on each component of MetS, which 

will be beneficial to early intervention and 

possible treatment of any related disease. The 

present study was designed to evaluate and 

compare the effect of different doses of 

metformin tablets monotherapy (500 mg/day 

and 1000 mg/day) on metabolic syndrome 

components, with focus on women with type 2 

diabetes mellitus in Gorgan, South East of 

Caspian Sea. 

 

MATERIALS AND METHODS 

 

From 250 type 2 diabetic patients, forty 

women patients diagnosed with type 2 diabetes 

mellitus (T2DM) who were treated by 

metformin tablets monotherapy were invited to 

participate and forty age matched healthy 

women were included in this study. The 

samples were collected and carried out in the 

private laboratory in Gorgan, South East of 

Caspian Sea, Iran. Our study condition was 

different with other studies. The type 2 diabetic 

patients were new case and they received 

metformin tablets for 12 months. They used 

these two doses of metformin from the 

beginning of our study. The patients were 

chosen with causal method and if each patient 

had our study condition then we selected them 

for our study. The study was conducted in 

accordance with the Declaration of Helsinki 

and Good Clinical Practice guidelines. The 

written informed consent was taken from all 

patients and healthy controls. The type 2 

diabetic patients received 500 mg/day (20 type 

2 diabetic patients) and 1000 mg/day (20 type 2 

diabetic patients) metformin tablets 

monotherapy for 12 months. Patients in type 2 

diabetic patients were followed up and they 

were on a carbohydrate restricted diet and no 

exercise. The doses of metformin that we used 

for type 2 diabetic patients (500 mg/day and 

1000 mg/day) for 12 months were different 

with other studies (especially the time 

condition, novelty of study). The healthy 

subjects were selected from among health care 

workers or from patient’s relatives. There were 

no metabolic syndrome, no drug consumption 
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and no some other diseases, etc. among healthy 

subjects. Patient’s medical records collected 

and controlled with the help of patient 

information. Patients with type 1 diabetes, 

renal failure, hepatobilliary disease and 

hypothyroidism were excluded from the study.  

The US National Cholesterol Education 

Program Adult treatment Panel III criteria were 

utilized to determine metabolic syndrome 

components
19

.These criteria consist of: 

1. Waist circumference ≥ 102 cm (male), 

≥ 88 cm (female). 

2. Triglyceride ≥ 150 mg/ dl,  

3. HDL-cholesterol < 40 mg/dl (male), < 

50 mg/dl (female).  

4. BP ≥ 110/≥ 85 mmHg.  

5. Fasting blood glucose ≥ 110 mg/dl. 

Metabolic syndrome was determined 

according to ATPIII criteria
19

, if the subjects 

have three or more above mentioned criteria. 

Body mass index (BMI) was measured 

using the metric measuring scale and formula 

weight (kg)/height (meters)
2
. Waist 

circumference was measured using a tape in 

centimeters. Blood pressure was measured with 

a digital blood pressure monitor (Omron 70 

JCP; Omron Matsusaka, Mie-Ken, Japan). 

Blood samples were provided for all subjects 

after 12 hrs fasting periods. All patients with 

type 2 diabetes mellitus had blood glucose 

higher than 126 mg/dL. Serum fasting blood 

sugar, total cholesterol, low-density lipoprotein 

(LDL)-cholesterol, high-density lipoprotein 

(HDL)-cholesterol, triglycerides and 

Hemoglobin A1C (HbA1C) measured by an 

automated enzymatic method. Insulin was 

determined by the ELISA commercial kit. 

 

Statistical analysis 

The SPSS Statistical Package was used to 

analyze the data (Version 16.0, Chicago, USA 

for Windows). The data were shown as mean ± 

SD and percentage. The Chi-square test was 

used to determine the prevalence of metabolic 

syndrome in two groups of patients. 

Independent paired samples t-test was used to 

compare data between metformin received and 

control groups. The correlation between 

variables was determined by Pearson’s 

correlation coefficient (r). P-Values lower than 

0.05 were considered significant. 

 

RESULTS 

 

Table 1 shows the demographic and 

clinical characteristics of type 2 diabetic 

patients. A significant differences were found 

between the fasting blood sugar, triglycerides, 

high-density lipoprotein (HDL)-cholesterol, 

hemoglobin A1C (HbA1C) and insulin of the 

patients received 500 mg/day and 1000 mg/day 

metformin monotherapy (p< 0.001).

 

Table 1: Demographic and clinical characteristics of type 2 diabetic patients

Parameters 

Type 2 diabetic patients 

received 500 mg 

metformin (n= 20) 

Type 2 diabetic  patients 

received 1000 mg 

metformin  (n= 20) 

P-value 

Mean age (years) 43.28 ±28.45 42.62 ± 26.32 0.780 

Body Mass Index (BMI) 24.29 ± 12.08 23.43 ± 8.21 0.564 

waist circumference (cm) 88.72 ±  20.16 88.87 ± 22.12 0.878 

Systolic blood pressure (mmHg) 135.46 ± 15.23 130.55 ± 18.34 0.234 

Diastolic blood pressure (mm Hg) 83.12 ± 12.0 80.14 ± 8.70 0.279 

Fasting blood glucose (FBS) (mg/dL) 99.76 ± 17.65 86.33 ± 18.58 0.001 

Fasting serum triglyceride(mg/dL) 135.89 ± 36.78 120.75 ± 48.89 0.001 

Total cholesterol (mg/dL) 211.62 ± 67.32 205.46 ± 56.92 0.923 

Fasting low density lipoprotein (LDL) 

cholesterol (mg/dL) 
132.56 ± 27.88 128.36 ± 32.36 0.832 

Fasting high density lipoprotein (HDL) 

cholesterol (mg/dL) 
58.85 ± 12.17 68.76 ± 14.21 0.001 

HbA1c level (%) 6.80 ± 1.30 5.0 ± 1.50 0.001 

Insulin (µIU/mL) 4.59 ± 5.25 8.78 ± 4.36 0.001 
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Table 2: Demographic and clinical characteristics of type 2 diabetic patients received 500 mg 

metformin and controls 

Parameters 

Type 2 diabetic 

patients received 500 

mg metformin (n= 20) 

Controls 

(n= 40) 
P-value 

Mean age (years) 43.28 ± 28.45 42.67 ±18.42 0.892 

Body Mass Index (BMI) 24.29 ± 12.08 24.77 ±  8.92 0.776 

waist circumference (cm) 88.72 ± 20.16 88.36 ± 12.13 0.975 

Systolic blood pressure (mmHg) 135.46 ± 15.23 133.22 ± 15.21 0.332 

Diastolic blood pressure (mm Hg) 83.12 ± 12.0 81.15 ± 6.52 0.674 

Fasting blood glucose (FBS) (mg/dL) 99.76 ± 17.65 109.66 ± 12.25 0.001 

Fasting serum triglyceride(mg/dL) 135.89 ± 36.78 148.22 ± 25.14 0.001 

Total cholesterol (mg/dL) 211.62 ± 67.32 210.13 ± 48.16 0.989 

Fasting low density lipoprotein (LDL) 

cholesterol (mg/dL) 
132.56 ± 27.88 130.21 ± 18.12 0.967 

Fasting high density lipoprotein 

(HDL) cholesterol (mg/dL) 
58.85 ± 12.17 50.33 ± 8.19 0.001 

HbA1c level (%) 6.80±1.30 5.82±1.70 0.001 

Insulin (µIU/mL) 4.59±5.25 18.22±2.60 0.001 

 The metabolic syndrome components 

(except waist circumference and blood 

pressure) and HbA1c levels in patients received 

1000 mg/day metformin was lower and HDL-

cholesterol and insulin levels were higher than 

those patients received 500 mg/day metformin. 

No significant differences were found between 

other parameters treated with metformin in 

both groups (p> 0.5) (Table 1).   

Table 2 shows demographic and clinical 

characteristics of type 2 diabetic patients 

received 500 mg metformin and control groups. 

There were significant differences between the 

fasting blood sugar, triglycerides, high-density 

lipoprotein (HDL)-cholesterol, hemoglobin A1C 

and insulin of the patients received 500 mg/day 

and control groups (p< 0.001).The fasting 

blood sugar, triglycerides and insulin were 

lower and high-density lipoprotein (HDL)-

cholesterol and hemoglobin A1C were higher 

in patients received 500 mg/day metformin 

than those control groups (Table 2). No 

significant differences were found between 

other parameters treated with metformin in 

both groups (p> 0.5) (Table 2).   

Table 3 shows demographic and clinical 

characteristics of type 2 diabetic patients 

received 1000 mg metformin and control 

groups. Significant differences were found 

between the fasting blood sugar, triglycerides, 

high-density lipoprotein (HDL)-cholesterol, 

hemoglobin A1C and insulin of the patients 

received 1000 mg/day and control groups (p< 

0.001).The fasting blood sugar, triglycerides, 

hemoglobin A1C and insulin were lower and 

high-density lipoprotein (HDL)-cholesterol was 

higher in patients received 1000 mg/day 

metformin than control groups (Table 3). No 

significant differences were found between 

other parameters treated with metformin in 

both groups (p> 0.5) (Table 3).  

 Correlations between variable pairs and 

different dose of metformin monotherapy are  

shown in Table 4. In Both study groups a 

positive correlation was found between blood 

glucose and HbA1c and, blood glucose and 

triglyceride levels (p< 0.001), but the 

correlation in 1000 mg/day metformin therapy 

was stronger than 500 mg/day metformin 

therapy. There were a weak negative 

correlation between HbA1c and HDL-

Cholesterol (p< 0.05) (Table 4).No significant 

differences were found between glucose-

insulin and insulin-HDL-cholesterol. 

The prevalence of metabolic syndrome in 

500 mg/day and 1000 mg/day received type 2 

diabetic patients were 15% and 10%, 

respectively (Not shown). 
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Table 3: Demographic and clinical characteristics of type 2 diabetic patients received 1000 mg 

metformin and controls 

Parameters 

Type 2 diabetic patients 

received 1000 mg 

metformin (n= 20) 

Controls 

(n= 40) 
P-value 

Mean age (years) 42.62 ± 26.32 42.67 ± 18.42 0.992 

Body Mass Index (BMI) 23.43 ± 8.21 24.77 ± 8.92 0.678 

waist circumference (cm) 88.87 ± 22.12 88.36 ± 12.13 0.978 

Systolic blood pressure 

(mmHg) 
130.55 ± 18.34 133.22 ± 15.21 0.870 

Diastolic blood pressure 

(mm Hg) 
80.14 ± 8.70 81.15 ± 6.52 0.773 

Fasting blood glucose 

(FBS) (mg/dL) 
86.33 ± 18.58 109.66 ± 12.25 0.001 

Fasting serum 

triglyceride(mg/dL) 
120.75 ± 48.89 148.22 ± 25.14 0.001 

Total cholesterol (mg/dL) 205.46 ± 56.92 210.13 ± 48.16 0.567 

Fasting low density 

lipoprotein (LDL) 

cholesterol (mg/dL) 

128.36 ± 32.36 130.21 ± 18.12 0.628 

Fasting high density 

lipoprotein (HDL) 

cholesterol (mg/dL) 

68.76 ± 14.21 50.33 ± 8.19 0.001 

HbA1c level (%) 5. 0 ± 1.50 5.82 ± 1.70 0.001 

Insulin (µIU/mL) 8.78 ± 4.36 18.22 ± 2.60 0.001 

 
Table 4: Pearson’s correlation test applied to some metabolic syndrome components, HbA1c and 

insulin 

Variables 500 mg/day metformin 1000 mg/day metformin 

 r P R p 

Glucose-HbA1c 0.15 < 0.05 0.29 < 0.001 

Glucose- Triglycerides 0.12 < 0.05 0.20 < 0.001 

Glucose- Insulin -0.07 > 0.05 -0.06 > 0.05 

HbA1c- HDL-Cholesterol -0.62 < 0.05 -0.71 < 0.05 

Insulin- HDL-Cholesterol 0.18 > 0.05 0.15 > 0.05 

 

DISCUSSION 

 

This study showed that treatment of type 2 

diabetic patients with 1000 mg/day metformin 

monotherapy indicated significantly better 

effect on some metabolic syndrome 

components than those treated with 500 mg/day 

metformin. Patients with 1000 mg/day 

metformin therapy revealed lower fasting blood 

sugar, triglyceride and HbA1c and higher 

HDL-cholesterol and insulin than in patients 

treated with lower doses of metformin. The 

1000 mg/day metformin treated patients 

produced a better effect than those treated with 

500 mg/day metformin when compared with 

control groups. Our results show metformin 

monotherapy improved, especially fasting 

blood sugar, HDL-cholesterol, HbA1c and 

insulin levels. This may mean that 1000 

mg/day metformin monotherapy has a more 

beneficial effect on these parameters and 

glycemic control, but not on blood pressure and 

all lipid profiles. Although the mechanism of 

metformin effect is not exactly clear. The most 

important variables for the evaluation of 

metabolic syndrome are triglyceride and HDL-

cholesterol. Some study showed that the 

metformin produces a more favorable effect on 

metabolic syndrome components. Many studies 
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assessed the metformin effect on lipid profile 

and blood pressure
20

, while other findings 

showed an association of metformin with lipid 

profile in non-diabetic patients
21

. Some studies 

reported a decrease of triglyceride
22-23

, while 

other studies indicated a decrease of total 

cholesterol and triglycerides and an increase of 

HDL-cholesterol
24-25

. Metformin in our study 

decreases triglyceride and increase HDL-

cholesterol significantly in comparison with 

control groups. Some studies have indicated 

that metformin decreased blood pressure
26-27

 

which is not in accordance with our study, 

while in agreement with our study; some others 

did not reveal any effect of metformin on blood 

pressure
28-30

. Findings of Mourao Junior et al.
29

 

showed that metformin received type 2 diabetic 

patients produced a significantly decreased  

WC, FBS, triglycerides and non-significant 

effects on blood pressure and on HDL-

cholesterol. Some of these findings are in 

accordance (Fasting blood sugar, triglyceride) 

with our results and some others are not in 

agreement with our findings (HDL-

cholesterol). Different studies demonstrate that 

metformin is effective in decreasing insulin 

resistance
31

. Several studies indicated that 

metformin has an effect on total cholesterol 

(TC), triglycerides (TG), and HDL-cholesterol 

(HDL-C) levels, and on blood pressure and 

body mass index (BMI)
20

. The metformin did 

not significantly decrease blood pressure in our 

study agrees with other studies
20&32-34

 while 

other studies reported the decrease of systolic 

blood pressure and diastolic blood pressure 

with metformin
21&35

.The different results are 

indicated about the effect of metformin on lipid 

profile
20

. Some studies reported decrease in TC 

levels
22-23

, while others showed reduction of 

TC and TG with an increase of HDL-C
24&36

. 

Some other studies revealed no alterations in 

lipid profile
27&37

. Some of these findings are 

partially in accordance with our study. Studies 

of Garber et al.
37

 indicated that the drug’s 

efficacy is dose-dependent. They reported that 

the minimal and maximal efficacious dose of 

metformin were 500 mg/day and 2000 mg/day, 

respectively. Some studies have shown that 

treatment with 500 mg/day metformin in type 2 

diabetic patients decreased fasting plasma 

glucose and HbA1c, but the patients treated 

with 2000 mg/day showed the reduction of 

these parameters when compared with patients 

treated with 500 mg/day metformin therapy 
37-

38
. These findings are almost similar to our 

study. Several studies have shown the 

beneficial effect of metformin in non-obese 

diabetic patients
11-13&39-41

. It is reported that the 

decrease of HbA1c by metformin was not 

significantly different between non-obese and 

obese Japanese type 2 diabetic patients for 12 

months metformin treatment
11

. Studies showed 

a significant decrease in HbA1c levels in 

patients with a normal BMI when compared 

with obese type 2 diabetic patients for 12 

months metformin treatment
42

. It has also 

reported that metformin was more effective in 

type 2 diabetic patients with a lower BMI
43

. 

These findings were in accordance with our 

results in patients received 1000 mg/day 

metformin monotherapy for 12 months. 

Different other studies indicated the metformin 

in non-obese and obese type 2 diabetic patients 

produce the similar glucose-lowering effect for 

study from 3 to 12 months
44

. It is also reported 

that metformin was efficacious in non-obese 

type 2 diabetic patients
45

. The glucose-lowering 

effect of 500 mg/day and 1000 mg/day 

metformin monotherapy on glucose, 

triglyceride and HbA1c and an increasing effect 

on HDL-cholesterol were seen in the present 

study and also the alteration of some metabolic 

syndrome components was achieved for one 

year treatment of non-obese type 2 diabetic 

patients with metformin. In the patients treated 

with 1000 mg/day metformin, HbA1c levels 

reached an ideal metabolic control (HbA1c: 5.0 

± 1.50%). It seems that the rate of decrease of 

HbA1c was faster in patients receiving high dose 

of metformin than low dose. Our results 

suggest that type 2 diabetic patients received 

1000 mg/day metformin therapy required no 

addition of other treatments after the initiation 

of metformin. The patient may benefit the use 

of metformin monotherapy in the treatment of 

type 2 diabetic patients. By using different 

doses of metformin, our correlation study 

indicated that 1000  mg/day metformin therapy 

may show more effect on some metabolic 

syndrome components and HbA1c levels than 

those treated with 500 mg/day metformin in 

type diabetic patients. In our study, there was a 

strong positive association between fasting 

blood glucose and HbA1c and, fasting blood 

glucose and triglyceride in type 2 diabetic 

patients treated with 1000 mg/day metformin 
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compared with those treated with 500 mg/day 

metformin, but there was a weak negative 

association between HbA1c and HDL-

cholesterol in the both groups. It is reported 

there are a positive correlation between fasting 

blood glucose and HbA1c
20

 which is similar to 

the results of our study.  

Different studies have shown the possible 

molecular mechanism of metformin action 

which are started by the drug’s activation of 

adenosine monophosphate (AMP)-activated 

protein kinase (AMPK). This enzyme causes 

suppression of glucose production via 

gluconeogenesis pathway and increased 

peripheral glucose uptake
46-47

. Metformin 

inhibit the hepatic gluconeogenesis pathway by 

phosphorylation and activation of AMPK 

through AMPK-dependent regulation of the 

orphan nuclear receptor small heterodimer 

partner, SHP
48

 and a protein-threonine kinase 

(LKB1), which shows the lowering effect of 

metformin
49

. The mechanism of metformin 

action on AMPK activity is not exactly cleared. 

Metformin is a drug that it may exert a direct 

effect on pancreatic β-cells
48&50

. The effect of 

metformin on β-cell function is still unclear. 

Different studies also have revealed that in 

human, metformin may had effect on 

pancreatic β-cell function and increased insulin 

release in response to glucose
51

. In vitro studies 

on rat islets cell indicated high levels of 

glucose and free fatty acids may have negative 

effect on metformin restored insulin secretion 

to β-cells
52

. The molecular mechanisms of 

metformin effect on β-cell function remain 

unknown. 

The most important part of our study 

design was one year metformin monotherapy, 

matched age between patients and control 

groups, and normal BMI of women type 2 

diabetic patients and control groups. Several 

studies have shown the effects of gender on the 

MS in different populations. In American white 

and blacks, Mexican American, Korea, Iran, 

India, Oman, women had higher prevalence of 

metabolic syndrome than men
53

. The study in 

Gorgan showed that females were more 

affected than males
54

. Different studies have 

indicated that prevalence of metabolic 

syndrome increases with age
55

. In our study, 

only women with closed average age were 

participated. Thus, the age and gender effects 

on metformin monotherapy, metabolic 

syndrome and their components were avoided 

in our study.  

The results of this study had limitation. It 

is difficult to study the longtime treatment of 

metformin monotherapy of type 2 diabetic 

patients. The most referred type 2 diabetic 

patients did not have the conditions to 

participate in our study such as anti-diabetic 

combination drug therapy, duration of diabetes 

more than 1 year, gender (Only women type 2 

diabetic patients) and age  were limited our 

sample size. 

 

CONCLUSION 

 

In conclusion, our study showed the 

efficacy of the 1000 mg/day metformin 

monotherapy on better control of blood sugar, 

HbA1c, triglyceride and HDL-cholesterol levels, 

but Metformin had no effect on waist 

circumference and blood pressure. Treatment 

with this dose of metformin may be more 

beneficial for type 2 diabetic patients than 

those other doses. 
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  َشـشة انعـهىو انصُذنُــــــت

 جامعة أسَوط
 

 

تأثَز الجزعات المختلفة مه أقزاص المَتفورمَه علي مكووات متلاسمة التمثَل 

فٌ جزجان )جىوب شزق  2الغذائٌ لدى الىساء المصابات بداء السكزً مه الىوع 

 بحز قشوٍه(

  – ڇَل   – 

  

1

 ، ترؽيا 11شمال ؼبرص عبر ؿرسين  ، ػاؿاغوستا ، 22699 ،ؽؾية اؾصيدؾة ، جاؿعة شرق اؾبحر الأبيض المتوسط 

9

وم اؾطبيرة ، جرجران ، ؿؼاصعرة    ؿرؽز أبحاث جوؾستان لأؿررا  اهاراا اميرؿا كاؾؽبرد، جاؿعرة جوؾسرتان ؾؾعؾر       

 جوؾستان ، إيران

3

ؿرؽز أبحاث اضطرابات اؾتؿثيل اؾغذائا  ، ؼسم اؾؽيؿياء الحيوية كاؾػيزياء الحيويرة ، جاؿعرة جوؾسرتان ؾؾعؾروم     

 اؾطبية ، جرجان ، ؿؼاصعة جوؾستان ، إيران

 

ك انفى أَها أظهشث بعض انذساساث انخٍ أخشَج عهً الأدوَت انًضادة نفشط سكش انذو عٍ طشَ

حساعذ وحعانح يشضً انسكشٌ يٍ انُىع انثاٍَ. صًًج انذساست انحانُت نخمُُى ويماسَت حأثُش اندشعاث 

انًخخهفت يٍ ألشاص انًُخفىسيٍُ عهً يكىَاث يخلاصيت انخًثُم انغزائٍ نذي انُساء انًصاباث بذاء 

شَضت يٍ يشضً انسكشٌ فٍ خشخاٌ ، خُىب ششق بحش لضوٍَ. حهمج أسبعىٌ ي 2انسكشٌ يٍ انُىع 

شهشًا، وحى حضًٍُ  02يدى/َىو يٍ ألشاص انًُخفىسيٍُ نًذة  0555يدى/َىو و  055يٍ انُىع انثاٍَ 

نخحذَذ يكىَاث يخلاصيت  ATP IIIأسبعٍُ يٍ انسُذاث الأصحاء فٍ هزِ انذساست. حى اسخخذاو يعاَُش 

والأَسىنٍُ. وخذث فشوق راث دلانت إحصائُت بٍُ  HbA1cانخًثُم انغزائٍ ، وحى لُاط يلايح انذهىٌ ، 

انكىنسخشول، -(HDLَسبت انسكش فٍ انذو، وانذهىٌ انثلاثُت، وانبشوحٍُ انذهٍُ عانٍ انكثافت )

يدى/َىو يٍ  0555يدى/َىو و 055والأَسىنٍُ فً انًشضً انزٍَ حهمىا   A1c (HbA1cوانهًُىغهىبٍُ )

سكش فٍ انذو وانذهىٌ انثلاثُت والأَسىنٍُ ألم بكثُش فٍ انًشضً انًُخفىسيٍُ كعلاج وحُذ. كاَج َسبت ان

يدى/َىو يٍ انًُخفىسيٍُ يماسَت بانًدًىعت انضابطت. فٍ كهخا انًدًىعخٍُ،  0555و 055انزٍَ حهمىا 

كاٌ أعهً بشكم يهحىظ ، وألم فٍ  HbA1cأعهً يٍ انًدًىعاث انضابطت ، نكٍ  HDLكاٌ انكىنُسخشول 

يدى/َىو يٍ انًُخفىسيٍُ يماسَت بانًدًىعت انضابطت، عهً انخىانٍ.  0555و  055ا انًشضً انزٍَ حهمى

 HbA1cفٍ كهخا يدًىعخٍ انذساست، حى انعثىس عهً اسحباط إَدابٍ يعُىٌ بٍُ اندهىكىص فٍ انذو و 

يدى/َىو يٍ انعلاج  0555ويسخىَاث اندهىكىص فٍ انذو وانذهىٌ انثلاثُت، وأظهشث دساسخُا فعانُت 

، وانذهىٌ انثلاثُت ،  HbA1cُخفىسيٍُ الأحادٌ فٍ انخحكى بشكم أفضم فٍ َسبت انسكش فٍ انذو، و بانً

وانكىنُسخشول انحًُذ. ونكٍ نى َكٍ نهًُخفىسيٍُ أٌ حأثُش عهً يحُظ انخصش وضغظ انذو. لذ َكىٌ انعلاج 

 شعاث الأخشي.يٍ حهك اند 2بهزِ اندشعت يٍ انًُخفىسيٍُ أكثش فائذة نًشضً انسكشٌ يٍ انُىع 

Bull. Pharm. Sci., Assiut University, Vol. 44, Issue 1, 2021, pp. 443-453. 

 

 

ISO        ISO 

9001 : 2015                                                   9001 : 2008  

 كلية معتمدة
 مجلس إدارة الهيئة القومية لضمان جودة التعليم والإعتماد

 الإعتماد الأول 2011/9/27بتاريخ  (102)رقم 
 وتجديد شهادة الإعتماد

 2017/7/19بتاريخ  (168)بالمجلس رقم 


