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ABSTRACT
High plasma glucose level, lipid profile disturbances and high plasma homocysteine
(Hcy) are important risk factors for cardiovascular diseases in patients with type 2 diabetes.
This study was conducted to evaluate and compare effects of glimepiride/metformin
combination versus gliclazide/metformin combination on cardiovascular risk factors in type-2
diabetes mellitus (T2DM) patients. One hundred and eighty T2DM patients were randomly
allocated for treatment with placebo (control), metformin (500 mg twice daily), glimepiride
(3mg once daily), gliclazide (80 mg once daily), metformin plus glimepiride or metformin
plus gliclazide for 3 months. We evaluated plasma levels of glucose (PG), glycated
hemoglobin (HbA1C), Hcy, vitamin B12, folic acid and lipid profile before treatment and 3
months post treatment. Compared to metformin treated patients, glimepiride plus metformin
induced significant reductions in: fasting plasma glucose, postprandial PG, HbA1C % and
plasma Hcy level. Conversely, plasma folic acid and vitamin B12 were significantly
increased. The levels of total cholesterol and triglyceride were significantly decreased; lowdensity lipoprotein was markedly decreased, whereas high-density lipoprotein was
significantly increased and hence risk ratio was signiﬁcantly decreased. Similar results but
with lower values were obtained using combination of metformin plus gliclazide on glycemic
control only. Combination of glimepiride with metformin was superior to gliclazide plus
metformin in alleviating the cardiovascular risk factors in type 2 diabetes mellitus patients.
Key words: Diabetes mellitus type 2, metformin, gliclazide, glimepiride, serum
homocysteine
Abbreviations:
Hcy: homocysteine; T2DM: type 2 diabetes mellitus; PG: plasma glucose; HbA1C: glycated
hemoglobin; HHcy: Hyperhomocysteinemia ; WHO: World Health Organization; FPG:
fasting plasma glucose; PPG: postprandial plasma glucose; BMI: body mass index; HDL:
high density lipoprotein ; LDL: low density lipoprotein; ROS: reactive oxygen species

1. INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized by partial or
complete insulin deficiency and / or defects in insulin action (Alberti and Zimmet,
1998).Many reports have supported the use of antidiabetic combinations with complementary
mechanisms of action e.g. Sulfonylurea/ metformin, to effectively control glycemia in
T2DM (DeFronzo, 1999; Erle et al., 1999; Dailey, 2003; Rendell, 2004). Metformin
decreases blood glucose levels by hampering liver glucose production and by sensitizing
peripheral tissue to insulin. In contrast, sulfonylureas such as gliclazide and glimepiride lower
hyperglycemia via increasing insulin secretion (Hermann et al., 1994).
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Although guidelines encourage the use of metformin in combination with life style
modification as the first choice for T2DM (DeFronzo, 1999; Rendell, 2004; Nathan et al.,
2009; Raz, 2013), unfortunately, metformin use in patients with type 2 diabetes is associated
with decreased vitamin B12 and folate levels and increased level of homocysteine (Hcy)
(Tomkin et al., 1971; Fonseca et al., 1999; Wulffelé et al., 2003; Sahin et al., 2007
Aghamohammadi et al., 2011). Hyperhomocysteinemia (HHcy), an elevated plasma level of
homocysteine (Hcy), induces oxidative stress in type 2 diabetes (Eikelboom et al., 1999;
Aghamohammadi et al., 2011). Moreover, many studies have demonstrated that increased
plasma Hcy level is an important risk factor for cardiovascular diseases in patients with
T2DM. (Munshi et al., 1996; Eikelboom et al., 1999; Stehouwer et al., 1999; Hoogeveen
et al., 2000; Aghamohammadi et al., 2011). Many factors play a pivotal role in determining
plasma Hcy concentrations. Some of these important factors include many drugs, certain
hormones and of particular interest plasma levels and intake of vitamin B12 and folic acid
(Naurath et al., 1995; Jacobsen, 1996; Fonseca et al., 1999; Aghamohammadi et al.,
2011). Obviously, uncontrolled type 2 diabetic patients are at an increased risk of coronary
heart diseases (Haffner et al., 1998). Moreover, It is still the most leading cause of
cardiovascular disease (Holman et al., 2008; Raz, 2013).
Although controlling
hyperglycemia reduces cardiovascular risk (Cefalu, 2005; Waugh et al., 2006), there have
been a great attention about utilizing sulphonylureas and metformin due to potential side
effects on the heart which might induced via non specific binding of sulphonylureas to ATP
sensitive potassium channel (Bell, 2006), and possible increased Hcy plasma level by
metformin (Fonseca et al ., 1999; Sahin et al., 2007; Aghamohammadi et al., 2011).
The aim of this study was to compare the therapeutic effect of metformin and
gliclazide versus glimepiride and metformin on glycemic control and serum levels of;
HbA1C, Hcy, folate, vitamin B12, lipid profile as leading risk factor contributing for
cardiovascular disorders in patients with newly diagnosed uncontrolled type 2 diabetes
mellitus

2. METHODS
2.1. Subjects
All patients were recruited and diagnosed by Al-Zahra hospital staff through output
patient clinic for diabetes and other clinical findings from years 2011 to 2012. The WHO/IDF
consultation report of diabetes diagnostic criteria of 2006 were used for diagnoses of patients
with T2DM. All selected patients had neither been diagnosed as diabetic nor treated before.
The study protocol was reviewed, approved and all patients read and accept the study
protocol.
The inclusion criteria were: Male, age 30–75 years, body mass index (BMI) 18.5–30
kg/m2, T2DM, , FPG 150–250 mg/dl and HbA1c 7–12% at the first visit and FPG ≥ 140
mg/dl at the second visit, followed stable sulfonylurea, metformin or both therapy.
Exclusion criteria included: hepatic disease, kidney disorders, cardiac diseases,
current sever gastrointestinal diseases which may affect the absorption of the study drugs,
history of substance abuse, history of diabetes, known allergy to gliclazide, glimepiride or
metformin, history of stroke, arrhythmia that required medical treatment within the past 6
months, proliferative retinopathy, concomitant infection, seriously dehydrated, or history of
other investigation drug intake, operation within 4 weeks before the study or diagnosed with
cancer within 5 years, received concurrent drugs that modulate glucose level or tolerance or
affect the clearance of the study drugs.

62

Az. J. Pharm Sci. Vol. 49, March, 2014.

2.2. Treatment protocol
Study populations were divided randomly into 6 groups (30 persons/ group) for
treatment with control (under moderately calorie-restricted diet and an active lifestyle),
gliclazide 80 mg/daily, metformin 500 mg twice daily, glimepiride 3 mg daily, combination
of gliclazide and metformin or combination of glimepiride and metformin. All the medicines
were taken daily for 3 months. All patients were followed to evaluate treatment.
2.3. Efficacy evaluations
The primary efficacy parameters were the changes in: fasting plasma glucose (FPG);
postprandial plasma glucose (PPG); and changes in levels of Hcy and HbA1c from initial to 3
months. The secondary endpoints were the changes in the following clinical measurements:
folate level; vitamin B12 level; triglycerides; high density lipoprotein cholesterol (HDL); low
density lipoprotein cholesterol (LDL); cholesterol and risk ratio.
Plasma were obtained after centrifugation for estimation of glucose (Zhou et al.,
1973), cholesterol (Richmond, 1973), triacylglycerol (Buccolo and David, 1973), HDLcholesterol (Assmann et al., 1983), LDL-cholesterol (Friedewald et al., 1972). HbA1c level
were measured by fluorescent polarization enzymatic technique (Abbott Laboratories).
Plasma level of Hyc was estimated using HPLC (Zhloba et al., 2004). Plasma levels of folic
acid and vitamin B12 were measured using HPLC (Pavlos et al., 2004).
2.4. Evaluation of safety
All patients were monitored for any adverse events which were classified as drugrelated or not related to the drug under study. Adverse drug events imply any sickness, sign,
symptom, or any marked laboratory test abnormality that happened or aggravated during the
study period. The occurrence of hypoglycemia was proposed when the patient exhibits at
least one specific symptom of hypoglycemia and then confirmed by laboratory measurement
of plasma glucose concentration < 60 mg/dl. Gastrointestinal side effects were settled as
abdominal pain, diarrhea, and nausea or vomiting. Sever adverse reactions were defined as
any adverse events happening at any dose level that leaded to death, a life threatening
problem, inpatient hospitalization, or other important medical case that required obligatory
medical or surgical management to prevent mortality or permanent morbidity.
2.5. Statistical analysis
Only patients who completed the whole study period were compiled in the final
statistical calculation. Parametric data were presented as mean and standard error of the
mean, and nominal data were reported as percentage. All statistical analyses were 2-sided and
the probability of 0.05 was taken as level of significance. Student's t test was used to compare
intragroup differences before and after treatment, however ANOVA test was used to analyze
changes along the whole study followed by Tukey’s post hoc test for multiple comparisons.
GraphPad InStat 3 (GraphPad Software, Inc. La Jolla, CA, USA) was used to perform all
statistical analysis.

3. RESULTS
3.1. Characteristics of study population
There were no significant differences in any demographic or clinical and laboratory
characteristics between groups at baseline (Table 1).
3.2. Effect of treatment on blood glucose level
In contrast to baseline data, there are significant differences among treatment groups 3
months post treatment. The combination of gliclazide or glimepiride with metformin

Az. J. Pharm Sci. Vol. 49, March, 2014.

63

significantly decreased FPG, PPG levels and HbA1C compared to control-diabetic group and
metformin monotherapy group (table 2). The greatest decreases were achieved with
glimepiride plus metformin group.
There are no significant differences between gliclazide/ metformin and
glimepiride/metformin groups concerning changes from initial baseline to the end of the
treatment in fasting (-26.1 %± 3.7 vs. -28.9 ± 3.1) and postprandial glucose (-42.4% ± 3.3 vs.
-46 ± 2.6) and HbA1C concentration (-21.1±1.5 vs. -21.3±1.6%), table 3.
3.3. Effects of different treatments on homocysteine, vitamin B12 and folic acid levels
Interestingly, there are significant differences among treatment groups in the levels of
Hcy, vitamin B12 and folate, 3 months post treatment (table 4). Metformin induced
significant elevation in plasma Hcy level (12.3 ± 0.3), with concurrent decrease in levels of
Vit B12 (326 ± 8) and folate (11.4 ± 0.3) compared to control diabetic group. Similar results
with little degree were obtained up on treatment with gliclazide alone. However glimpiride
alone did not exhibit any significant change compared to diabetic control group in these
parameters. Most important, addition of either gliclazide or glimipride to metformin
ameliorated metformin induced disturbance in levels of Hcy, Vitamin B12 and folate (Table
4). The values exhibited by combination of glimepiride with metformin were 10.3 ± 0.3; 378
± 12; 15 ± 0.9 which were superior to the results of combination of gliclazide and metformin
11 ± 0.3; 366 ±10; 13.9 ± 0.5 for Hcy level, vitamin B12 level and serum folate level
respectively (table 4).
Comparing changes to corresponding baseline values, metformin induced a 29.5%
increase in Hcy level (P< 0.01), 20% and 35% decrease in vitamin B12 and folate levels
respectively (P< 0.01). Combination of metformin with gliclazide ameliorated these effects
(10 % increase in Hcy; 9% decrease in vitamin B12 and 17.8% decrease in folate level).
However addition of glimepiride to metformin bought these parameters close to the base line
values (5.6% increase in Hcy; 6.9% decrease in Vitamin B12 and 11.8% decrease in folate
level) table 5.
3.4. Lipid profile results
Metformin induced non significant disturbance in lipid profile while gliclazide alone
and glimepiride alone led to improvement of the lipid profile during the treatment period (3
months) compared to diabetic control. A combination of glimepiride or gliclazide with
metformin improved lipid levels. With particular interest, combination of glimepiride with
metformin significantly decreased total cholesterol and significantly increased high density
lipoprotein (HDL) level and hence significantly decreased the risk ratio compared to both
control diabetic group and metformin treated group (table 6).
3.5. Safety study
Metformin, gliclazide and glimepiride were tolerated by all patients. Only two
patients (6.6%), from each group treatment with either gliclazide or glimepiride monotherapy
developed symptomatic hypoglycemia. In contrast, none of patients that used metformin
developed any symptoms of hypoglycemia. During combination therapy, symptomatic
hypoglycemia occurred in 3 of 30 (10%) patients treated with metformin and gliclazide, in 5
of 30 (16.6%) patients who were treated with metformin plus glimepiride. The reported
hypoglycemic attacks were mild and did not happen after improvement of dietary intake. GI
side-effects occurred more frequently in metformin- treated patients than both sulfonylurea
drug sole therapy (10% metformin group versus 6% in gliclazide group and 0% in glimepride
group) and combination therapy (10% with metformin and gliclazide, 6% with metformin
plus glimepiride). No patients discontinued the therapy due to side-effects.
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Table 1: Clinical and laboratory variables for patients before treatment
Control

Metformin

Gliclazide

Gliclazide + Metformin

Glimepiride

Glimepiride + Metformin

P value

FPG (mg/dl)
PPG (mg/dl)
HbA1C (%)

203 ± 7
270 ± 10
9 ± 0.5

204 ± 7.5
272 ± 9
8.9 ± 0.4

199 ± 9
267 ± 9.5
8.9 ± 0.5

203 ± 8
269 ±11
9 ± 0.4

194 ±8.5
271 ±8
8.8 ± 0.4

197 ± 8
269.5 ± 7
8.9 ± 0.5

0.93
0.993
0.999

Serum Hcy
(pmol/L)

10 ± 0.2

9.5 ± 0.3

9.5 ± 0.5

10 ± 0.2

10 ± 0.3

9.75 ± 0.4

0.744

Vit B12 (pmol/L)

405 ± 10

407 ± 12

403 ± 8

402 ± 12

403 ± 15

406 ± 14

0.999

Serum Folate
(nmol/L)

17 ± 1.2

17.5 ± 1.5

17.2 ± 0.9

16.9 ± 0.7

16.5 ± 1

17 ± 1.3

0.994

Total cholesterol
(mg/dl)

235 ± 15

237 ± 12

234 ±17

237 ± 12

235.5 ± 13

233 ± 15

0.999

HDL (mg/dl)

40 ± 2

41 ± 1.5

41.5 ± 1.3

38 ± 1.7

39 ± 2.5

39.5 ± 1.4

0.756

LDL (mg/dl)

143 ±5

144 ± 7

141 ± 7

148 ± 8

147 ± 5

142 ± 6

0.966

Triglycerides
(mg/dl)

257 ± 10

257 ± 13

256 ± 15

258 ± 17

249 ± 11

258 ± 15

0.997

Risk ratio
(TC/HDL)

5.8 ± 0.2

5.8 ± 0.3

5.6 ± 0.3

6.2 ± 0.2

6 ± 0.1

5.9 ± 0.4

0.714

BMI (kg/m2)

27 ± 2.5

27.6 ± 2.4

28.1 ± 1.8

27.3 ± 2.3

27.5 ± 1.9

28 ± 2.7

0.999




Data are presented as mean ± standard error of 30 patients per group
FPG: fasting plasma glucose; PPG: postprandial plasma glucose; HbA1C: glycosylated hemoglobin; Hcy: homocysteine; BMI: body mass index ; LDL : lowdensity lipoprotein; HDL: high-density lipoprotein
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Table 2: Effects of different treatment protocols on plasma glucose and glycosylated hemoglobin levels.
Control

Metformin

Gliclazide

Gliclazide + Metformin

Glimepride

Glimepride + Metformin

FPG (mg/dl)

210 ± 6

180 ± 4a

166 ± 7a

150 ± 5a,b

165 ± 7a

140 ± 5a,b,c,e

PPG (mg/dl)

280 ± 10

186 ± 7a

166 ± 5a

155 ± 5a,b

160 ± 6a

145 ± 7a,b

HbA1C (%)

9.2 ± 0.3

8.2 ± 0.2a

7.7 ± 0.1a

7.1 ± 0.2a,b

7.8± 0.2a,b

7 ± 0.1a,b







a,b,c,e

are significant change from control, metformin, gliclazide and , glimepiride respectively at p< 0.05 using Tukey’s test as post ANOVA test
Type 2 diabetic patients were treated with placebo(control), metformin 500 mg twice daily, gliclazide 80 mg/daily , Glimepiride 3 mg/daily, combination of gliclazide and metformin
or combination of glimepride and metformin for 3 months
Data are presented as mean ± standard error of 30 patients per group

FPG: fasting plasma glucose; PPG: postprandial plasma glucose; HbA1C : glycosylated hemoglobin

Table 3: Comparing plasma levels of glucose and glycosylated hemoglobin post treatment to their corresponding base line values
Control

Metformin

Gliclazide

Gliclazide + Metformin

FPG (% of initial)

103.4 ±2

88.2 ±3a

83.6 ±4 a

73.9 ±3.7 a

85.1 ±3 a

71.1 ±3.1 a

PPG (% of initial)

103.7
±3.5

68.4 ±2.5 a

62.2 ±3 a

57.6 ±3.3 a

59 ±2.5 a

54 ±2.6 a

102.2 ±2

82.1 ±2

-86.5 ±4 a

78.9 ±1.5 a

88.6 ±2 a

78.7 ±1.6 a

HbA1C (% of initial)






a

Glimepiride Glimepiride + Metformin

indicates significant difference from corresponding base line value, at p<0.5 ,using two tailed student t test.
Type 2 diabetic patients were treated with placebo( control), metformin 500 mg twice daily, gliclazide 80 mg/daily , Glimepride 3 mg/ daily, combination of
gliclazide and metformin or combination of glimepride and metformin for 3 months
Data are calculated as percentage of corresponding initial values (before treatment)
Data are presented as mean ± standard error of 30 patients per group
FPG: fasting plasma glucose; PPG: postprandial plasma glucose; HbA1C : glycosylated hemoglobin
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Table 4: Effects of different treatments on plasma levels of homocysteine, vitamin B12 and folate.

Hcy (pmol/L)
Vit B12 (pmol/L)
Folate (nmol/L)





Control

Metformin

Gliclazide

Gliclazide + Metformin

Glimepiride

Glimepiride + Metformin

9.6± 0.2
393± 15
17.8± 0.6

12.3± 0.3 a
326± 8a
11.4± 0.3a

11.4 ± 0.4a
388± 9b
14.3± 0.6a,b

11± 0.3a
366± 10
13.9± 0.5a

9± 0.4b,c,d
389± 14b
15.5± 0.75b

10.3± 0.3b,c
378± 12b
15± 0.9a,b

a , b, c,d

indicate significant change from control, metformin, gliclazide and metformin + gliclazide respectively, at p<0.5 ,using Tukey’s test as post ANOVA test
Type 2 diabetic patients were treated with placebo(control), metformin 500 mg twice daily, gliclazide 80 mg/daily , Glimepiride 3 mg/ daily, combination of
gliclazide and metformin or combination of glimepiride and metformin for 3 months
Data are presented as mean ± standard error of 30 patients per group
Hcy: homocysteine

Table 5: Plasma levels of homocysteine , vitamin B12 and folate as percentage of corresponding base line values







Control

Metformin

Gliclazide

Gliclazide + Metformin

Glimepiride

Glimepiride + Metformin

Hcy (% of initial)

96.0± 2

129.5± 3a

120.0± 2 a

110.0± 2.5 a

90.0± 4 a

105.6± 4 a

Vit B12 (% of initial)

97.0± 2.5

80.1± 3 a

96.3± 3

91.0± 5 a

96.5± 5

93.1± 5

Folate (% of initial)

104.7± 3

65.1± 4 a

83.1± 3 a

82.2± 6 a

93.9± 5

88.2± 6

a

indicates significant difference from base line data using two tailed Student T test at p<0.05 .
Type 2 diabetic patients were treated with placebo( control), metformin 500 mg twice daily, gliclazide 80 mg/daily , Glimepiride 3 mg/ daily, combination of
gliclazide and metformin or combination of glimepiride and metformin for 3 months
Data are presented as mean ± standard error of 30 patients per group
Data are calculated as percentage of corresponding initial values (before treatment)
Hcy: homocysteine
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Table 6: Effects of different treatment protocols on plasma lipid profile.
Control

Metformin

Gliclazide

Gliclazide + Metformin

Glimepiride

Glimepiride + Metformin

Total cholesterol (mg/dl)

255± 9

260± 13

225± 11 a, b

235± 8

217± 10 a, b

212± 12 a ,b

HDL (mg/dl)

39± 1.2

36± 1.9

43± 2.5

39± 1.3

45± 1.5 a, b

44± 1.6 a ,b

LDL (mg/dl)

164± 5

168± 10

133± 9 a, b

146± 7

126± 10 a,b

142± 7 a, b

Triglycerides (mg/dl)

261± 12

279± 17

244± 13 a, b

250± 15

235± 12 a, b

247± 17 a, b

Risk ratio (TC/HDL)

6.5± 0.5

7.2± 0.3

5.2± 0.2a, b

6±0.1

4.8± 0.3 a,b

4.8± 0.2a, b




a,b




Data are presented as mean ± standard error of 30 patients per group
LDL : low-density lipoprotein; HDL: high-density lipoprotein

indicate significant change from control, metformin using Tukey’s test as post ANOVA test at p<0.05
Type 2 diabetic patients were treated with placebo(control), metformin 500 mg twice daily, gliclazide 80 mg/daily , Glimepiride 3 mg/ daily, combination of
gliclazide and metformin or combination of glimepiride and metformin for 3 months
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4. DISCUSSION:
It has been established that combination therapy for diabetes is superior in
hyperglycemic control in comparison to single agent therapy (U.K. Prospective Diabetes
Study Group, 1998; Raz, 2013). In this study, we chose two common combinations;
metformin plus gliclazide, and metformin plus glimepiride. These two metformin
combinations utilize a second generation sulfonylurea and a third-generation sulfonylurea
drugs, respectively (Müller et al., 1995). According to our knowledge, there is no currently
available clinical information about the comparison of the effects mediated by the selected
sulfonylureas drugs, at specific doses, and in combination with metformin on the
cardiovascular risk factors.
It is important to address both limitations and merits of our study; one of the
important limitations is non-equivalence of the selected combinations. On the other hand, this
investigation utilized strict selection criteria, controlled and randomized design which
solidify and trust its results. Note worthily this methodological strength has led to non
significant difference among regarding clinical and laboratory basal characteristics (table 1).
In this study, both combination therapy groups exhibited significant decreases in all
primary efficacy parameters; HbA1c, PPG, FPG and Hcy levels at the end of treatment
compared to their corresponding baseline values. Serum folic acid and serum vitamin B12
were significantly increased at the end of therapy as compared with baseline values.
Moreover, the lipid profile was also improved during the treatment period (tables 2-6). All
patients tolerated the combination therapy without any reported major adverse effect.
It is an established knowledge that hyperglycemia augments the production of
reactive oxygen species (ROS) by mitochondria, which plays a pivotal event in the
development and progression of diabetes morbidity and even more induces; programmed cell
death, glycation of several important proteins, in addition to glucose autoxidation (Wolff et
al., 1991; Nishikawa et al.. 2000; Park et al., 2001; Kiritoshi et al., 2003; Hamadi et al.,
2012). Furthermore, ROS production could be a result of increased mitochondrial uncoupling
and β-oxidation due disturbed high lipid profile (Wojtczak and Schonfeld, 1993; King and
Loeken, 2004).
Our results showed significant lowering in FPG and PPG levels for both selected
combinations used in our study, compared to both control and metformin groups. These
results are in line with previous reports (Krentz and Bailey, 2005; American Diabetes
Association, 2008). Interestingly, at the end of the study, combination treated groups
showed significantly lower HbA1C levels than metformin sole therapy group. These results
could be attributed to the higher decreases in FPG, PPG. Interestingly, glimepiride plus
metformin showed better HbA1C than gliclazide plus metformin which might be due to
better glycemic control. It is worth mentioning that HbA1C is valuable indicator of good
metabolic control, because it evaluates the contributions of both FPF and PPG concentrations
and their versatility (Monnier et al., 2007).
Hyperhomocysteinemia is well known risky metabolic parameter for cardiovascular
disorders (Munshi et al., 1996; Eikelboom et al., 1999; Stehouwer et al., 1999; Hoogeveen
et al., 2000; Aghamohammadi et al., 2011). Metabolic disorders such as diabetes interact
with Hyc metabolism and may thus contribute in the development of atherosclerosis seen in
T2DM patients (Fonseca et al., 1999; Fonseca et al., 2003; Emoto et al., 2001). Of
particular importance plasma Hcy level is affected by serum folic acid and vitamin B12
(Jacobsen, 1996).Thus diabetes control using drugs that could normalize metabolic
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parameters such as vitamin B12, folate level and Hyc level may prevent cardiovascular risk
in diabetic patients.
The implication of higher Hcy level on cardiac toxicity possibly explained by
induction of endothelial cell injury or dysfunction, increased growth of vascular smooth
muscle cells, elevated platelet aggregation, augmented thromboxane biosynthesis, enhanced
LDL oxidation, enhanced macrophage-derived tissue factor activity, deposition in the arterial
wall, and direct activation of the coagulation cascade leading to enhanced risk of thrombosis
(Palareti et al., 1986; Rodgers and Kane ,1986; Fryer et al., 1993; Nishinaga et al.
1993; Majors et al., 1997; Thambyrajah and Townend, 2000).
Hcy level was decreased in combination groups possibly due to elevation of serum
folate level and Vit B12 level (Naurath et al., 1995; Jacobsen, 1996; Aghamohammadi et
al., 2011).
It is well documented that hyperglycemia is accompanied with lipid profile
disturbance manifested as increased total cholesterol (TC), triglyceride (TG), LDL levels and
decreased HDL level (Taskinen, 2002; Zhou et al., 2008; Hamadi et al., 2012), which is
considered as high risk factor for several complications, specially for diabetic patient, such as
atherosclerosis and myocardial infarction (Arvind et al., 2002; Taskinen, 2002). Lipid
peroxidation generates endogenous toxicants resulted in excessive tissue damage and
functional abnormalities via interaction of DNA and important proteins (Arvind et al., 2002;
Taskinen, 2002; Sahreen et al., 2011). Metformin induced non significant disturbance in the
lipid profile in diabetic patient and increase in the risk ratio which might lead to serious
effects on the heart (Hoogeveen et al., 2000; Arvind et al., 2002; Taskinen, 2002). A
combination of glimepiride or gliclazide with metformin improved lipid levels. Note
northerly, combination of glimepiride with metformin was better in achieving better lipid
profile compared even to control diabetic group. This effect might be ascribed to better
glycemic control, decreased % HbA1C and decreased Hcy level achieved by combination of
glimepiride with metformin.
5. CONCLUSIONS
Metformin induced significant elevation in homocysteine level and decrease in folic
acid and vitamin B12 level with concomitant non significant disturbance in the lipid profile.
The addition of gliclazide or glimepiride to metformin is an effective modality to
reach better glycemic control via improving FPG, PPG and HbA1C levels. Glimepiride plus
metformin showed better glycemic control than gliclazide metformin combination. In
addition, combination of glimepiride with metformin alleviated the cardiovascular risk
factors via improving lipid levels, Hcy level, and vitamin B12 and folic acid levels with safe
tolerability profile while combination of gliclazide plus metformin fail to exhibit significant
changes on these parameters compared to metformin alone.
Glimepiride plus metformin was superior to gliclazide plus metformin combination
and metformin alone in decreasing cardiovascular risk factors in uncontrolled T2DM patients.
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آثار مَتفورمَه و جلَكالسٍذ مقابل مَتفورمَه و جلَمبزاٍذ علي عوامل الخطز القلبَة الوعائَة فٌ
المزضي الذٍه ٍعاوون مه داء السكزً مه الىوع .2
جمَل دمحم عبذ هللا – 1مَمي حجاسى حسه

2

 1قسٌ اىنَُُاء اىحُىَت – ميُت اىصُذىت – خاٍعت األصهش – بُِْ باىقاهشة
 2قسٌ عيٌ االدوَت واىسَىً – ميُت اىصُذىت – خاٍعت األصهش – بُِْ باىقاهشة
اسحفاع ٍسخىي اىسنش فٍ اىذً  ،واظطشاباث اىذهىُ و ٍسخىي اىبالصٍا ٍِ  )HCY( homocysteineحَثو
عىاٍو ٍخاغش ٍهَت ىألٍشاض اىقيب واألوعُت اىذٍىَت فٍ اىَشظً اىزَِ َعاّىُ ٍِ داء اىسنشٌ ٍِ اىْىع  . 2وقذ
أخشَج هزٓ اىذساست ه حقٌُُ وٍقاسّت آثاس اىدَع بُِ خيَُبشاَذ ٍُ /خفىسٍُِ ٍقابو اىدَع بُِ خيُنالصَذ ٍُ /خفىسٍُِ عيً
عىاٍو اىخطش اىقيبُت اىىعائُت فٍ ٍشظً اىسنشٌ ٍِ اىْىع  .2حٌ اخز اىعُْاث ٍِ ٍ 180شَعا حٌ حقسَُهٌ اىً سج
ٍدَىعاث مو ٍدَىعت ٍ 30شَط بشنو عشىائٍٍ .دَىعت ىخيقٍ اىعالج ٍع اىذواء اىىهٍَ مَدَىعت ظابطت ،
ٍُخفىسٍُِ ( ٍ 500يُدشاً ٍشحُِ َىٍُا )  ،خيَُبشاَذ (ٍ 3يُدشاً ٍشة واحذة َىٍُا )  ،خيُنالصَذ (ٍ 80يُدشاً ٍشة
واحذة َىٍُا )  ،باإلظافت إىً اىَُخفىسٍُِ  +خيَُبشاَذ و اىَُخفىسٍُِ  +خيُنالصَذ ىَذة  3أشهش .قَْا بخقٌُُ ٍسخىَاث
اىديىمىص فٍ اىبالصٍا (  ، ) PGاىهَُىخيىبُِ اىسنشٌ ( ٍ ، )%HbA1cسخىي  ، HCYوفُخاٍُِ  B12وحاٍط
اىفىىُل و صىسة اىذهىُ قبو اىعالج و بعذ اىعالج ىَذة  3أشهش ٍ .قاسّت ٍع اىَشظً اىزَِ عىىدىاباىَُخفىسٍُِ ،
خيَُبشاَذ  /اىَُخفىسٍُِ أظهشث اىْخائح اّخفاظا رو دالىت احصائُت فً ٍ :سخىي  PGفً اىصُاً ،وٍسخىي  PGبعذ األمو
ٍ ،سخىي  ٪ HbA1cوٍسخىي  . HCYعيً اىعنس ،ماُ اهْاك صَادة راث دالىت احصائُت فً حَط اىفىىُل وفُخاٍُِ
 .B12مزاىل ظهشاّخفاض رو دالىت احصائُت فً ٍسخىَاث اىنىىُسخشوه اىنيٍ و اىذهىُ اىثالثُت  ،وقذ اّخفط
اىنىىُسخشوه ٍْخفط اىنثافت رو دالىت احصائُت  ،فٍ حُِ أُ اىنىىُسخشوه عاىٍ اىنثافت صاد صَادة راث دالىت احصائُت و
باىخاىٍ اّخفعج ّسبت اىَخاغش بشنو مبُش  .وحٌ اىحصىه عيً ّخائح ٍَاثيت باسخخذاً ٍُخفىسٍُِ  /خيُنالصَذ فً اىسُطشة
عيً اىسنش وىنِ ماُ اىخأثُش اقو .أظهشث اىذساست أُ خيَُبشاَذ  /اىَُخفىسٍُِ َساعذ عيً حخفُف عىاٍو اىخطش
ىألٍشاض اىقيب واألوعُت اىذٍىَت فٍ اىَشظً اىزَِ َعاّىُ ٍِ داء اىسنشٌ ٍِ اىْىع  ٍِ2خيُنالصَذ  /اىَُخفىسٍُِ .
وىزاىل حىصً اىذساست باىخىسع فً اسخخذاً خيَُبشاَذ  /اىَُخفىسٍُِ فً اىسُطشة عيً داء اىسنشي ٍِ اىْىع .2
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