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Abstract  Original Research Article 
 

Background: Metabolic syndrome is a multiplex risk factor that arises from hyperglycemia /insulin resistance 

accompanied with abnormal fat function &central obesity& possibility to develop diabetes mellitus type-2, 

atherosclerosis & various diseases. Aim of study: To determine the effect of ropinirole & metformin on glycemic 

Parameters, insulin sensitivity and lipid profile associated with metabolic syndrome. Patients and methods: The 

present study was performed in diabetic and endocrine center from May 2016 to march 2018. Ninety female patients 

with metabolic syndrome participate in this study .They were allocated to three groups (each group contain 30 

patients) first group put on diet restriction physical exercise only. Second group received metformin 750mg extended 

release orally once daily at night with diet restriction & physical exercise. Third group received ropinirole 0.25 mg 

orally after meal in morning with diet restriction & physical exercise. The duration of the study extended to 12 weeks. 

Blood samples were taken from each patient at zero time to determine base line level & after 12 weeks of treatment. 

The measured parameters were WBC, BMI, FBS, FI, HOMA-IR, Hb A1c, TC, TG, HDL, LDL. Results: Showed 

highly significant lowering effect of both ropinirole & metformin on the levels of the all parameters except HDL with 

high significant elevation, at the mean time all the parameters of the control were significantly changed. Conclusion: 

Both drugs improve glycemic parameters, insulin sensitivity and lipid profile in metabolic syndrome but metformin is 

slightly more powerful on these parameters.  
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INTRODUCTION 
Metabolic syndrome (M.S) is a clustering of 

clinical components including hyperglycemia/insulin 

resistance obesity and dyslipidemia [1]. The 

international diabetes foundation (IDF) published new 

criteria for definition & diagnosis of metabolic 

syndrome. It include increase the waist circumference 

(WTC) and FBS &TG levels and decrease of HDL level 

and rise of blood pressure [2]. The present study was 

performed to explore the possible effect of Ropinirole 

& metformin on M. S. Ropinirole is a selective non 

ergoline pure dopamine D2 receptor agonist, it has 

negligible affinity for dopamine D1 receptor it used in 

treatment of Parkinsonism [3]. While metformin is an 

antidiabetic drug related to biguanides group, its 

primary effect is to activate the enzyme AMP that 

activated protein kinase (AMDK) and to reduce hepatic 

glucose production used in polycystic ovary disease [4]. 

 

PATIENTS & MATERIALS & METHODS 
The present study conducted at endocrine & 

diabetes center from may 2016 to march 2018 after 

approval by ethical committee of Al-nahrain College of 

medicine. 

 

Chemicals 

All the chemicals used in the present study 

were of analytic grade. Ropininole 0.5 mg tab. Supplied 

by IDIR Ranbaxy Company. Metformin 750 mg XR 

supplied by Merch Germany. Kits for 

TC,HDL,LDL,TG purchased by accent 2000 poland. 

HBA1c supplied by Bio-Rad lab USA. Insulin Elisa. 

Tohso. 

 

Patients 

Ninety female patients participated in this 

study. They were selected according to the definition of 

IDF for M.S. They were informed about the aim of the 

study. The range of the patient’s age was between 26-45 
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years old. All the patients with other diseases were 

excluded from the study .patients were allocated to 

three groups (each group contain 30 patients). The first 

group (control) received no medication but put on diet 

restriction & physical exercise only. Second group: 

received metformin 750 mg extended release orally 

once daily at night in addition to diet restriction & 

physical exercise. Third group: received Ropinirole 

0.25 mg orally after meal in the morning with diet 

restriction and physical exercise. The following 

parameters were measured in all the participants 

starting from zero time (base line) & continued for 12 

weeks for each parameter WTC (waist circumference) 

BMI (body mass index) FBS (fasting blood sugar) FI 

(fasting insulin) lipid profile total cholesterol, TG, 

HDL, LDL, VLDL) Hemoglobin A1c (HBA1c) 

HOMA-IR (hemostatic mode assessment for insulin 

resistance) blood pressure was measured every 4 hours. 

After fasting the patient for 12 hours, 10ml of venous 

blood collected at each visit. 2 ml of the whole blood 

anticoagulant tube used for HBA1c measured at zero 

time & after 12 weeks. The other part was obtained in 

plasma tube & centrifuged. 10 min to separate the 

serum in order to be used in spectrophotometer method 

[5]. 

Statistical Analysis 

The results of the study were analyzed by 

using (SPSS) methods. 

 

The paired T- Dependent test used for 

comparing the results of same group & independent T-

test used for comparing between different groups& the 

statistical signification was p <0.05. 

 

RESULTS 
The obtained results revealed that both 

metformin & Ropinirole groups produce highly 

significant reduction P<0.001 in the levels of WTC and 

BMI & FBS and FI& HBA1c and HOMA-IR also TC, 

TG, LDL, LVDL, except HDL which is highly elevated 

significantly p<0.001 when the results of the base line 

compared with the results after 12 weeks of treatment. 

In general metformin has more potent effect than 

Ropinirole on these parameters. At the meantime the 

control group produce significant lowering effect of 

FBS,FI,HBA1c,HOMA-IR levels p<0.05 with highly 

significant effect of WTC, BMI & LIPID profile 

p<0.001 see Table 1, 2, 3, 4. 

 

Table-1: The effect of control, metformin and ropinirole groups on the WTC and BM index after 12 weeks of 

treatment 

Ropinirole Metaformin Control Period                         Groups  

Parameters 

125.90± 1.78 125.26± 1.68 122.73± 1.20 Base line Waist circumference (WTC) (cm) 

96.94± 1.37 
**

 93.95 ±1.26 
**

 104.32±1.01 
**

 12 weeks 

-30.21± 0.42 
ab

 -31.13± 0.42 
ab

 -18.41± 0.17 ∆ WTC 

38.53±1.45 36.98± 1.17 35.59±0.41 baseline Body mass index km/m
2
 

32.54± 1.27 
**

 27.73± 0.88 
**

 30.61± 0.35 
*
 12 weeks 

-5.99± 0.35 
ab

 -9.24± 0.29 
ab

 -4.98± 0.31 ∆ BMI 

*Significant at p< 0.05 **highly significant at p<0.001 comparing with the base line level by using a paired t- test 

a significant at P< 0.05 ab highly significant at P< 0.001 comparing changes of drugs and control by using unpaired t- 

test. ∆ changing in the base line.  

 

Table-2: The effect of control, metformin and ropinirole groups on the FBS and FI levels after 12 weeks of 

treatment 

Ropinirole Metformin Control Period                        Groups 

Parameters 

119.06 ± 5.74 117.1 ± 5.74 115.2 ± 5.74 Base line Fasting blood sugar FBS mg/dl 

108.59 ± 0.68 
**

 93.68 ± 0.72 
**

 110.62 ± 0.66 
*
 12 weeks 

- 18.47 ± 0.10 
ab

 - 23.42 ± 0.18 
ab

 - 4.57 ± 1.29 ∆ FBS 

48.40 ± 1.33 49.26 ± 1.51 48.36 ± 1.08 baseline Fasting insulin FI IU/ml 

29.04 ± 0.79 
**

 27.63 ± 0.75 
**

 38.77 ± 0.92 
*
 12 weeks 

- 19.36 ± 0.53 
ab

 - 24.63 ± 0.75 
ab

 -9.59 ± 1.66 ∆ FI 

*Significant at p< 0.05 **highly significant at p<0.001 comparing with the base line level by using a paired t- test 

a significant at P< 0.05 ab highly significant at P< 0.001 comparing changes of drugs and control by using unpaired t- 

test. ∆ changing in the base line. 
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Table-3: The effect of control, metformin and ropinirole groups on the HbA1c and HOMA-IR after 12 weeks of 

treatment 

Ropinirole Metformin Control Period                                     Groups 

Parameters 

6.34 ± 0.08 6.13 ± 0.05  6.43 ± 0.12 Base line Glycosylated Hemoglubin ( HbA1c) 

5.64 ± 0.07 
**

 5.21 ± 0.04 
**

 5.82 ± 0.09 
*
 12 weeks 

- 0.69 ± 0.08 
ab

 - 0.92 ± 0.01 
ab

 - 0.61 ± 0.11 ∆ HbA1C 

14.18 ± 0.33 14.26 ± 0.47 13.77 ± 0.35 baseline Homeostatic mode assessment for insulin 

resistance ( HOMA-IR ) 4.70 ± 0.16 
**

 5.70 ± 0.18 
**

 10.58 ± 0.20 
*
 12 weeks 

- 6.78 ± 0.45 
ab

 - 8.55 ± 0.28 
ab

 -3.19 ± 1.66 ∆ HOMA-IR  

*Significant at p< 0.05 **highly significant at p<0.001 comparing with the base line level by using a paired t- test 

a significant at P< 0.05 ab highly significant at P< 0.001 comparing changes of drugs and control by using unpaired t- 

test. ∆ changing in the base line. 

 

Table-4: The effect of control, metformin and ropinirole groups on the lipid profile after 12 weeks of treatment 

Ropinirole Metformin Control Period                                 Groups 

Parameter 

288.33 ± 6.54 295.13 ± 6.70 277.56 ± 6.92 Base line Total cholesterol (TC) mg/dl 

199.31 ± 3.59 
**

  177.08 ± 4.02 
**

 246.07 ± 5.3 
**

 12 weeks 

-89.01 ± 1.93 
ab

 -118.05 ± 2.68 
ab

 -31.49 ± 1.39 ∆ TC 

289.93 ± 8.38 277.33 ± 7.05 271.4 ± 6.5  baseline Triglyceride (TG) mg/dl 

171.06 ± 4.94 
**

 148.5 ± 4.12 
**

 216.9 ± 8.05 
**

 12 weeks 

-118.87 ± 3.43 
a
 -128.83 ± 5.8 

ab
 -31.49 ± 1.39  ∆ TG  

153.83 ± 5.74 158.43 ± 5.07 150.30 ± 5.75 Base line Low Density Lipoprotein (LDL) mg/dl 

99.99 ± 3.73 
**

 95.06 ± 3.04 
**

 127.75 ± 4.89 
**

 12 weeks 

-53.84 ± 2.01 
ab

 -63.37 ± 2.02 
ab

 -22.54 ± 0.86 ∆ LDL 

57.99 ± 1.67 57.84 ± 1.84 54.28 ± 1.3 baseline Very Low Density Lipoprotein (VLDL) mg/dl 

41.37 ± 1.10 
**

 29.92 ± 0.98 
**

 43.38 ± 1.70 
*
 12 weeks 

-16.61 ± 0.29 
a
 -17.88 ± 0.68 

ab
 -11.85 ± 0.15 ∆ VLDL  

30.76 ± 0.97 37.16 ± 1.34 33.4 ± 0.61 Base line High Density Lipoprotein (HLDL) mg/dl 

39.99 ± 1.26 
**

 52.03 ± 1.88 
**

 41.75 ± 0.76 
**

 12 weeks 

9.23 ± 0.29 
ab

 15.53 ± 1.33 
ab

 8.35 ± 0.15 ∆ HDL 

*Significant at p< 0.05 **highly significant at p<0.001 comparing with the base line level by using a paired t- test 

a significant at P< 0.05 ab highly significant at P< 0.001 comparing changes of drugs and control by using unpaired t- 

test. ∆ changing in the base line. 

 

DISCUSSION 
In the present study all the patients with M.S 

were put on diet restriction & physical exercise but 

patients of group1(control) received no medication, the 

diet and exercise therapy are change in group1 to 

produce significant lowering effect in body weight, 

WTC & BMI considerably after 12 weeks of the 

treatment when compared with zero time (base line). 

The exercise therapy activates AMDK enzyme to 

induce favorable metabolic changes in muscle& adipose 

tissue using fat as energy source instead of storing it [6] 

meanwhile FBS, FI, HBA1c, HOMA-IR were 

significantly reduced when compared with base line 

after 12 weeks of diet changes & exercise therapy due 

to increase fuel utilization & enhance glycolysis in 

skeletal muscles [7] our results were compatible with 

the results of others [8-10].  

 

At the same time the results of lipid profile 

revealed highly significant reduction in TC, TG, and 

LDL levels with highly significant increase in HDL 

level these results were compatible with results of 

others for the same reasons [11]. 

Metformin is exerted highly significant 

lowering effect on body weight, BMI & WTC (group 2) 

due to its multiple effects in suppressing glucose 

hepatic production, inhibition of glucose absorption 

from the gut & improvement of glycolysis with 

anorexic effect [12]. Metformin extended release make 

the body accelerates fatty acid oxidation in the cell 

especially at night to compensate the reduction in 

glucose which is important substrate of energy [13]. 

 

Metformin promoted weight loss & 

BMI&WTC in patients with obesity in DM-type 2 after 

12 weeks of treatment. Our results were similar to the 

results of others [14]. Metformin showed highly 

significant reduction in FBS, FI, HOMA-IR & HBA1c 

after 12 weeks of treatment due to inhibition of hepatic 

glucose production & decline in insulin level these 

results were similar to results of others [15]. 

 

Metformin improve insulin sensitivity by 

several mechanisms include increasing insulin receptor 

tyrosine kinase activity, enhancing glycogen synthesis 
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& increasing expression of GLUT & glucose 

transporter [16]. 

 

Metformin showed remarkable reduction in 

serum cholesterol, TG, VLDL, LDL with highly 

significant elevation in HDL level in the base line level. 

These effects attributed to insulin resistance that lead to 

increase amount of free fatty acid infiltrate to the liver. 

Therefor increase TG as well as VLDL production. 

These results were compatible with the results of other 

researchers [17]. 

 

Metformin therapy may increase the 

lipoprotein, lipase production. Therefore increase HDL 

that reduce the risk of atherosclerosis [18]. 

 

Administration of Ropinirole to patients with 

insulin resistance produced high significant lowering 

effect of body weight, BMI, WTC in group-3 this 

reduction attributed to the ability of D2-receptor agonist 

in shifting the energy utilization toward fatty acid 

oxidation as a result more stored fat will consumed that 

lead to weight loss & change of BMI ,WTC. These 

results were similar to results of others when they used 

cabergoline as D2-receptor agonist [19]. Ropinirole has 

an effect on appetite producing a state of anorexia & 

nausea that lead to weight loss [20]. 

 

In the present study ropinirole caused highly 

significant decline in FBS& FI levels compared with 

base line during 12 weeks of treatment, this lead to 

decrease HOMA-IR which is index of insulin resistance 

and also HBA1c decreased. These results compatible 

with the results of others [21] when they used 

cabergoline in study that cause significant decrease in 

FBS & HBA1c. 

 

Ropinirole showed highly significant changes 

in lipoproteins after 12 weeks of treatment decreasing 

TC, TG, LDL, VLDL and increasing HDL levels, these 

changes related to improving insulin sensitivity, 

decreasing body weight, shifting the energy utilization, 

lowering of FFA oxidation & inhibition of lipolysis, 

these results were compatible with results of [22, 23] 

who noticed that cabergoline reducing TG and 

increasing HDL. 

 

CONCLUSION 
Both metformin & Ropinirole improve 

glycemic parameters, insulin sensitivity & lipid profile 

in metabolic syndrome but metformin has more 

powerful effects on these parameters.  
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