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ABSTRACT 
Back ground: Left ventricular diastolic dysfunction (LVDD) is a common complication observed in patients 
with type 2 diabetes mellitus(T2DM) and is associated with increased cardiovascular morbidity and mortality. 
MicroRNAs (miRNAs) have emerged as important regulators of gene expression and have been implicated 
in the pathogenesis of LVDD. This study aimed to investigate the role of gliclazide, an oral antidiabetic 
medication, on the expression of microRNA-150 (miR-150) in patients with T2DM and LVDD. 
Objective: this study was to investigate the effects of the antidiabetic medication gliclazide on the 
expression of microRNA-150 (miR-150) in individuals with both left ventricular diastolic dystunction (LVDD) 
and type 2 diabetes mellitus (T2DM). 
Method: A total of 62 patients with T2DM and LVDD were enrolled in this study and were randomly assigned 
to receive either gliclazide treatment or standard care for a period of 6 months . Blood samples were 
collected from all participants at baseline treatment period. The expression levels of miR-150 were measured 
using quantitative real-time polymerase chain reaction (qRT-PCR). 
Result: the patients with T2DM and LVDD exhibited significantly increased expression of miR-150 compared 
to healthy controls. However, after 6 months of gliclazide treatment, there was a significant upregulation of 
miR-150 expression in the treatment group compared to the control group, These findings suggest that 
gliclazide treatment may have a beneficial effect on LVDD in patients with T2DM by modulating the 
expression of miR-150. MiR-150 has been implicated in the regulation of cardiac hypertrophy and fibrosis, 
which are key processes involved in the development of LVDD. Therefore, the upregulation of mir-150 by 
gliclazide may contribute to the amelioration of LVDD through the attenuation of cardiac remodeling. 
Conclusion: The gliclazide treatment in patients with T2DM and LVDD was associated with a increase in 
miR-150 expression and improvements in diastolic function. These findings highlight the potential of miR-150 
as a therapeutic target for the management of LVDD in patients with T2DM and suggest that gliclazide may 
have additional benefits beyond glycemic control in this patient population. Further research is warranted to 
elucidate the underlying mechanisms and clinical implications of miR-150 modulation in the context of LVDD 
and T2DM. 
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 ٌعاوون الذٌه المزضى فً microRNA-150 تعبٍز على جلٍكلاسٌذ دور

 الثاوً الىوع مه السكزي وداء الأٌسز البطٍه فً وظٍفً خلل مه

 
 *ِحّذ اسحٍُ باسُ ،* ػبذاٌؼضٌض ثائش ثشاء

 اٌؼشاق اٌمادسٍت، خاِؼٗ اٌطب، وٍٍت ٚاٌؼلاخٍاث، الادٌٚت فشع*

 

 الخلاصة

زٌٓ ٌؼأْٛ ٌٛحظج فً اٌّشضى اٌ خًاٌ تؼئ( ِٓ اٌّضاػفاث اٌشاLVDDٍفً الأبساطً ٌٍبطٍٓ الأٌسش )ظٌؼذ اٌخًٍ اٌٛ خلفٍة :

 ٚاٌٛفٍاث اٌمٍبٍت اٌٛػائٍت. ضٌٚشحبظ بضٌادة ِؼذلاث اٌّش (T2DM) 2ِٓ داء اٌسىشي ٔٛع

 . LVDDفً اٌخسبب فً  جّٕض(( وّٕظٍّٓ ٍِّٙٓ ٌٍخؼبٍش اٌدًٍٕ ٚلذ حmiRNAs)Micro RNAsظٙشث )

ٚاء ِضاد ٌّشضى اٌسىش ػٓ طشٌك اٌفُ ، فً اٌخؼبٍش ػٓ حٙذف ٘زٖ اٌذساست إٌى دساست دٚس اٌدٍٍىلاصٌذ ، ٚ٘ٛ د : فاذهلاا

(Micro RNA-150(miRNA150 ِٓ ْٛٔفً اٌّشضى اٌٍزٌٓ ٌؼا )T2DM  ٚLVDD . 
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فً ٘زٖ اٌذساست ٚحُ اخخٍاسُ٘ ػشٛائٍاً ٌخٍمً اٌؼلاج  T2DM  ٚLVDDِشٌضاً ٌؼأْٛ ِٓ  22حُ حسدًٍ ِدّٛػت  الطزٌقة :

حُ لٍاط  حُ خّغ ػٍٕاث اٌذَ ِٓ خٍّغ اٌّشاسوٍٓ فً فخشة اٌؼلاج الأساسٍت. اشٙش . 2ت ٌّذة باٌدٍٍىلاصاٌذ اٚ اٌشػاٌت اٌمٍاسٍ

 .(qRT-PCRباسخخذاَ حفاػً اٌبٍّشة اٌّخسٍسً اٌىًّ فً اٌٛلج اٌحمٍمً ) mir-150ِسخٌٛاث اٌخؼبٍش ي 

 miR-150شة فً اٌخؼبٍش ػٓ اظٙشٚا صٌادة وبٍ T2DM  ٚLvDDأظٙشث إٌخائح اْ اٌّشضى اٌٍزٌٓ ٌؼأْٛ ِٓ  الىتائج :

فً  miR-150اشٙش ِٓ اٌؼلاج باٌدٍٍىلاصاٌذ ، واْ ٕ٘ان ححسٓ وبٍش فً حؼبٍش  2ِٚغ رٌه ، بؼذ  ِماسٔت باٌضٛابظ اٌصحٍت.

 LVDDِدّٛػت اٌؼلاج ِماسٔت باٌّدّٛػت اٌضابطت ، ٚحشٍش ٘زٖ إٌخائح اٌى اْ اٌؼلاج باٌدٍٍىلاصاٌذ لذ ٌىْٛ ٌٗ حأثٍش ِفٍذ ػٍى 

فً حٕظٍُ حضخُ اٌمٍب ٚاٌخٍٍف  mir-150ٚلذ حٛسط  mir-150ػٓ طٌٛك حؼذًٌ اٌخؼبٍش  T2DMاٌّشضى اٌٍزٌٓ ٌؼأْٛ ِٓ فً 

بٛاسطت اٌدٍٍىلاصاٌذ لذ ٌساُ٘ فً ححسٍٓ  mir-150ٌزٌه ، فإْ حٕظٍُ  . LVDD، ًٚ٘ اٌؼٍٍّاث اٌشئٍسٍت اٌّشاسوت فً حطٌٛش 

LVDD . خلاي حخفٍف إػادة اٌخأثٍش اٌمٍب ِٓ 

 mir-150ِغ صٌادة فً اٌخؼبٍش  T2DM  ٚLVDDاسحبظ ػلاج اٌدٍٍىلاصاٌذ فً اٌّشضى اٌٍزٌٓ ٌؼأْٛ ِٓ  الخاتمة :

فً اٌّشضى  LVDDوٙذف ػلاخً لإداسة  mir-150إٌخائح ػٍى إِىأاث ٖحسٍظ ٘ز ٚاٌخحسٍٕاث فً ٚظٍفت اٌمٍب الأبساطً .

لذ ٌىْٛ ٌٗ فٛائذ إضافٍت حخداٚص اٌسٍطشة ػٍى ٔشبت اٌسىش فً اٌذَ فً ٘زٖ  ٚحشٍش اٌى اْ اٌدٍٍىلاصاٌذ T2DMاٌٍزٌٓ ٌؼأْٛ ِٓ 

فً  mir-150ٕ٘ان ِاٌبشس اخشاء اٌّضٌذ ِٓ اٌبحث ٌخٛضٍح الاٌٍاث الأساسٍت ٚالاثاس اٌسشٌشٌت ٌخؼذًٌ  اٌّدّٛػت ِٓ اٌّشضى .

 . LVDD  ٚT2DMسٍاق 

 

 ، غٍٍىلاصٌذ.microRNA-150ٚظٍفً أبساطً اٌبطٍٓ الأٌسش، داء اٌسىشي ِٓ إٌٛع اٌثأً، خًٍ  الكلمات المفتاحٍة :

 

INTRODUCTION 
he most prevalent metabolic problems in 

type2 diabetes (T2DM) include incretin 

system deficiencies, insulin resistance (IR), and 

inadequate insulin production. T2DM is a complex 

disease. It's critical to comprehend that T2DM is 

complex and that the environment and genes 

interact to produce its effects.
1
 T2DM is the result 

of several interactions between environmental, 

genetic, and epigenetic variables
2
 

Additionally, there is a substantial heritable 

genetic correlation between T2DM and a family 

history. The chance of developing the disease 

doubles in the presence of a mother who exhibits 

the disease phenotype and rises to 40% if one of 

the close relatives has diabetes.
3
 Through DNA 

methylation and histone modification, epigenetics 

modifies and alters genes by changing gene 

expression patterns.
4
 Combining genome 

sequencing, epigenetic analysis, and other 

methods could improve our knowledge of genetic 

risk models and the pathophysiology of type 2 

diabetes.
4
  

On the other hand, those with a family history of 

diabetes may be less likely to develop diabetes if 

they maintain a normal BMI and increase their 

physical activity.
5
  

When problems in glucose metabolism exist, but 

the requirements for diabetes are not fulfilled, the 

condition has been referred to as pre-diabetes. For 

instance, a glucose level measured two hours after 

an oral glucose tolerance test might be >7.8 mmol/l 

(140 mg/di) but < 11.1 mmol/l (200 mg/di) or 

fasting blood glucose >5.6 mmol/l (100 mg/dl) but 

<7.0 mmol/| (126 mg/di).  

There is an elevated risk of macrovascular disease 

in addition to the increased chance of developing 

diabetes, which increases in tandem with the rate 

at which fasting and 2-hour plasma glucose levels 

rise (Figure 1)
6
. 

 

 
Figure 1:Cumulative incidence of diabetes 
according to initial fasting plasma glucose, 

reproduced with permission of the American 
Diabetes Association from Dinnen SF et al. Diabet 

Car 1998; 21:1408-13.
6
 

 
Even in the absence of atherosclerotic disease 

progression, diabetes can alter the structure and 
function of the heart. Preceding systolic 
dysfunction and potentially leading to symptomatic 
heart failure left ventricular diastolic dysfunction 
(LVDD) is believed to be one of the earliest pre-
clinical signs of diabetic cardiomyopathy.

7
. Left 

ventricular diastolic dysfunction (LVDD) is caused 
by increased left ventricular (LV) chamber stiffness 
and impaired LV relaxation, which strongly 
correlate with myocardial fibrosis (MF)

8
. 

T 



Tharaa Thaer Abed-Al Aziz                                                                        The Role of Gliclazide on microRNA-150 ..  

200                                                                                                    Ann Coll Med Mosul December 2024 Vol. 46 No.2 

The fundamental process of left ventricular 
diastolic relaxation impairment and subsequent 
myocardial stiffness are linked to the development 
of left ventricular hypertrophy and related 
myocardial interstitial fibrosis.

9
  

If treatment is not received, diastolic dysfunction 
can eventually lead to diastolic heart failure, which 
is why it's critical to identify it at an early stage

10
.  

Short RNA transcripts with 18–24 nucleotides, 
known as microRNAs, control the translational 
gene expression level.

11
 

MicroRNAs (miRNAs) can serve as prognostic 
and diagnostic biomarkers because it has been 
demonstrated that they are altered in 
cardiovascular diseases (CVD) and T2DM.

12
. 

Circulating miR-150-5p has been shown to have a 
negative correlation with left heart failure patients' 
illness severity and prognosis

13
. This observation 

could be explained by the fact that miR-150-5p 
actively suppresses specific pro-apoptotic genes

14
 

or inhibits p53 activity, a critical factor in the 
induction of apoptosis

15
. Consequently, apoptosis 

is activated in cardiomyocytes by miR-150-5p 
deficiency, essential for advancing heart failure.

16
. 

This research paper looks at the possible function 
of Gliclazide, an oral hypoglycemic agent, on the 
manifestation miR-150 in patients with T2DM and 
LVDD. The study design involved a randomized 
controlled trial with an intervention assessment of 
miR-150 expression levels. 
Sulphonylureas is the drug used in type-2 

diabetes, among which Gliclazide is taken as a 
standard model drug. Gliclazide is a second-
generation drug widely (employed because of its 
selective inhibitory activity towards K + ATP 
channels, antioxidant activity, low incidence of 
creating severe hypoglycemia, and other 
haemobiological qualities

17
 

Gliclazide, an oral antihyperglycemic medication, 
treats non-insulin-dependent diabetic mellitus 
(NIDDM)

18
. 

The mechanism of action of Gliclazide is bound to 
the β cell sulfonylurea receptor (SUR1). This 
binding subsequently blocks the ATP-sensitive 
potassium channels. The binding results in the 
channels' closure and decreases potassium efflux, 
leading to depolarization of the β cells. This opens 
voltage-dependent calcium channels in the β cell, 
resulting in calmodulin activation, which leads to 
exocytosis of insulin-containing secretory 
granules.

19
 

Due to the special aminoazabicyclo-octane ring in 
its structure, Gliclazide has been demonstrated to 
have antioxidant qualities in addition to its 
hypoglycemic action. Gliclazide has antioxidant 
properties separate from its antihyperglycemic 
action. Gliclazide is an effective free radical 
scavenger in vitro, according to Scott et al. ...

17
 

because of its anti-inflammatory properties, which 

prevent diabetes complications by lowering the 

plasma concentration of IL-6, which is mainly 

produced by macrophages.
20

. 

 

METHODS 
This cross-sectional study was conducted in Al-

Diwaniyah Teaching Hospital, Diwaniyah, Iraq, for 

the period (July 2023 through June 2024). Of the 

patients diagnosed with T2DM and LVDD, aged 

between 45 and 65 years, 36 of the participants 

were female and 26 of them male, who are 

receiving standard care for diabetes management. 

The patients were randomly allocated into two 

groups: the Gliclazide group and the Metformin 

group. The Gliclazide group received Gliclazide 

(90mg) as an add-on therapy to their existing 

antidiabetic regimen. In contrast, the Metformin 

group continued their standard treatment, 

Gliclazide + Metformin (90/1000), for at least six 

months. 

 

Patient  Inclusion Criteria 
 T2DM 

 HbA1C (6.5-9) 

 Age 45-65 years 

 Onset of  Diseases >3 years  

 Onset of current therapy at least six months 
 

Patient Exclusion criteria: 
 HbA1C > (9) 

 Renal  impairment (eGFR < 30 ml/min/1.73m2 of 
body surface area ) or dialysis 

 Hepatic impairment 

 Pregnancy 

 Overt heart failure 

 EF, which is less than 50 

 Psychiatric patient 
 

Baseline demographic characteristics, clinical 

data, and assessment of body mass index 

BMI(The weight of the patients included in the 

study is measured by electronic scale in kg. The 

height is measured by height scale in m²). The 

blood samples with 1 ml were collected from the 

patients aspirated from the antecubital vein, placed 

in 1 ml EDTA tube, and stored at -20 C until the 

DNA extraction. Assessment of Left Ventricular 

Diastolic Function: Diagnosis and grading of LVDD 

was performed by transthoracic echocardiography 

utilizing ultrasound machine (Vinno E20, Echo 
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Ultrasound AS, China)and the following cut off 

values indicating aberrant diastolic function were 

used to define LVDD in accordance with the most 

recent guidelines
21

. Patients who satisfied all of 

these criteria were diagnosed with abnormal 

diastolic function. Septal e' {septal mitral annulus 

velocity(early diastole ) } is less than 7 cm/s and/or 

lateral e' {lateral mitral annulus velocity(early 

diastole )} is less than 10 cm/s. The velocity of 

tricuspid regurgitation (TR) is more than 2.8 m/ left 

atrial volume index is greater than 34 millilitres per 

square meter. Micro RNA 150 levels were 

measured at baseline at the beginning of RNA 

extraction. RNA concentration was measured by 

Quantus™ Fluorometer (Promega, USA) then The 

ADDBio (Korea) kit was used to reverse transcribe 

the entire RNA to cDNA. By adding H2O (6μl) to 

Reverse transcriptase (RT), The total volume is 

40μl after adding 2X the script, 20μl of cDNA, 4μl 

of dNTPs, 2μl of random oligoshexamer, and 8μl of 

RNA. In the presence of transcript levels 

comparable to those of GAPDH mRNA, Galectin-3 

gene expression was measured using the 

comparative Ct technique (ΔΔCt) and normalized 

to the level of the control group. As advised by 

(Schmittgen and Livak, 2008), this was 

accomplished. Enhancing the impact of the 

Galectin-3 gene was carried out using the following 

primers (Papaspyridonos et al., 2008).  

Gene of Interest (miR-150-5p) Sequence (5'->3') 
miR-150-5p-Forward Template strand 
(5'………3')TCAATGCCCTGTCTCCCAAC and 
miR-150-5p-Reverse the template strand 
TTCCCAAGTCCCTATCCCCC. Housekeeping 
gene (HKG) or internal reference gene; human 
Glyceraldehyde 3-phosphate dehydrogenase 
Sequence (5'->3') GAPDH-F template strand 
CAGAACATCATCCCTGCCTCTA and GAPDH-R 
Template strand (5'………3') 
CCAGTGAGCTTCCCGTTCA. 
 

Quantitative Reverse transcriptase PCR (RT-

qPCR) Preparation Amplification via RT-qPCR: 

Initially, AddScript RT-qPCR Syber master 

(AddBio, Korea) was used to accomplish the 

amplification. The reaction contained: 

 

 A total of 20 μl is obtained by adding H2O (4 μl) 

to AddScript RT-qPCR (10 μl), forward primer 

(0.05 pmol/20 μl) (2 μl), and reverse primer (0.05 

pmol/20 μl) (2 μl), along with cDNA (2 μl). 

 Data normalisation for RT-qPCR:  

 The transcript levels were normalized to those of 

GAPDHmRNA using the delta-delta Ct 

technique, as described by Schmidtgen and 

Livak (2008). The following formula was used:- 

2-∆∆CT = [(AT-CT internal control-(AT-CT gene 

of interest-) sample A-(AT-CT internal control-) 

sample B)].  

 Note: Sample A means one particular group. 

 Sample B means another particular group 

 

Statisticalanalysis 
Graph pad prism software (version 8.4.3) was 

applied to data analysis. Each data set was 

displayed as mean #standard deviation (SD), and 

a difference with P values less than 0.05 was 

regarded as statistically significant. 

 

RESULT 
After the intervention period, there is a statistical 

difference between the two groups. MicroRNA 150 

levels significantly increased in the Gliclazide 

group compared to the Metformin group (p 

<0.0001). Significantly different (P < 0.05). Mean:- 

for metformin 1.299 and 13.55 for Gliclazide with 

Std. Deviation for Metformin is 0.7457 and 4.224 

for Gliclazide. 

 

The assay amplification efficiency in tested groups 

for (miR-150-5p). 

 

 
Figure 2: amplification curve of the tested samples 

for expression of the gene of interest(miR-150-5p) 

in Metformin. The successful amplification curves 

with the corresponding crossing threshold (CT) are 

the number of cycles with the round forming unit 

(RFU). 
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Gliclazide group 

 
Figure: amplification curve of the tested samples 

for expression of the gene of interest in the 

Gliclazide group (miR-150-5p). The successful 

amplification curves with the corresponding 

crossing threshold (CT) are the number of cycles 

with the round forming unit (RFU). 
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Figure 4: Gene expression of miR-150-5p in the 
gliclazide treatment group. This shows significant 
upregulation of miR-150-5p in the Gliclazide-
treated group (P<0.0001) compared to metformin 
treatment. This was analyzed using GraphPad 
Prism software (version 8.4.3). 
 

DISCUSSION 
The key findings of this study are that treatment 

with the antidiabetic drug gliclazide significantly 
increased the expression of miR-150 in individuals 
suffering from left ventricular diastolic dysfunction 
and type 2 diabetes mellitus (T2DM)(LVDD). 
The observed increase in miR-150 expression 

with Gliclazide is an essential and novel finding, as 
previous studies have reported dysregulation of 
miR-150 in the setting of diabetic cardiomyopathy. 
These studies have demonstrated miRNAs' critical 
role in regulating numerous pathways and the 
possibility of using miRNAs as a therapeutic agent 
to treat various illnesses, including diabetes, 
cancer, and cardiomyopathies.

21
. previous studies 

show miR-150-5p was significantly downregulated 
in AHF patients compared with healthy subjects

22
. 

An additional investigation by Goren et al.
23

 
assessed the levels of 186 microRNAs in the 
serum of 30 patients with stable chronic systolic 
heart failure and 30 controls. It showed that only 4 
(miR-423-5p, miR-320a, miR-22, and miR-92b) 
were more highly expressed in the HF patient 
group, with a 90% specificity and sensitivity. 
Furthermore, there was a correlation with 
significant prognostic factors such as elevated 
serum BNP levels, a wide QRS, and dilatation of 
the left ventricle and left atrium. Previous studies 
show miR-150 inhibits OS cell proliferation and 
sensitizes osteosarcoma (OS) cells to 
Doxorubicin(DOX) 
The study examined the biological significance of 

miR-150 in OS carcinogenesis and found that miR-
150 was overexpressed in the OS cell lines HOS. 
Using CCK-8, the effects miR-150 on OS cell 
growth were evaluated by measuring cell 
proliferation. The results showed that HOS and 
U2OS cell growth was dramatically suppressed by 
overexpressing miR-150... 
Moreover, compared to the NC mimic + DOX 

group, the overexpression of miR-150 dramatically 
reduced the cell survival of HOS and U2OS in the 
DOX treatment group. These findings thus 
suggested that miR-150 reduced the proliferation 
of OS cells and increased their sensitivity to 
DOX.

24
. 

In our study, the ability of Gliclazide to upregulate 
miR-150 expression suggests a potential 
therapeutic mechanism by which this medication 
may exert protective effects on cardiac function in 
patients with T2DM.furthersupports the notion that 
modulation of miR-150 may be an essential 
pathway mediating the cardioprotective effects of 
Gliclazide. Therefore, the upregulation of miR-150 
observed in the gliclazide group may have 
contributed to the observed improvements in 
diastolic function. 
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The precise mechanisms by which Gliclazide 
regulates miR-150 expression are not fully 
understood and warrant further investigation. 
Possible mechanisms may involve the modulation 

of transcriptional factors or epigenetic 
modifications that control miR-150 gene 
expression. Additionally, Gliclazide may influence 
the biogenesis or stability miR-150 through 
interactions with various cellular pathways. 
However, the use of miRNAs is now limited by 
several issues, including their overlap in different 
cardiac diseases, challenges with isolation and 
sampling, a lack of standardized data, and high 
prices that currently make routine use impossible. 
 

CONCLUSION AND RECOMMENDATION 

This study demonstrates that Gliclazide, a widely 
used antidiabetic medication, can significantly 
upregulate the miR-150 expression in patients 
suffering from  T2DM and LVDD. 
More investigation is required to clarify the 

underlying mechanisms and investigate the 
therapeutic implications of these findings. 
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