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Introduction

An ageing and increasingly obese population heralds a global epidemic of diabetes,
which poses a major risk to individual and public health. The World Health
Organization estimated that 170 million people suffered from diabetes in 2000, and
anticipates a doubling of global prevalence by 2030 as a consequence of population
ageing and urbanization.[1] In New Zealand more than 208,000 people have been
diagnosed to have diabetes to date and diabetes is considered an epidemic (Source —
Diabetes NZ). These statistical details should alarm health care planners, since the
prevalence of diabetic heart disease (DHD), which includes ischemic heart disease,
heart failure and diabetic cardiomyopathy is responsible for more than 50% of deaths
in diabetic patients.[2] In spite of many advances in the prevention of cardiovascular
diseases, the outcomes in patients with DHD remain consistently poor, with sufferers
effectively experiencing major vascular events at least 15 years before the non-
diabetic population.[3] Moreover, once cardiovascular disease is clinically manifest,
diabetes remains an independent risk factor for adverse outcomes, as noted in
contemporary studies of myocardial infarction (MI) and chronic heart failure (CHF).[4,
5]

Recent studies have clearly shown that heart disease in diabetes develops at a
much earlier stage before it is clinically diagnosed and therefore, timely management
may halt the progression of the disease. Diastolic dysfunction in diabetes occurs as
a consequence of molecular changes at gene level. These changes are attributed to
the time-dependent change in cardiac gene expression [6-10]. Therefore, an attempt
to diagnose the disease at molecular level can be a valuable strategy towards
effective therapeutic management in patients with DHD. However, this requires the
development of effective diagnostic tool for the early diagnosis of the disease.
Currently, there are no specific and reliable tools to detect the early stages of the
disease. The available clinically diagnostic tools such as echocardiography, coronary
angiography and levels of circulating biomarkers can only diagnose established
disease[11], suggesting the need for a novel non-ivasive tool to diagnose the
diabetic heart disease at the early stage.

MicroRNAs (miRs) are endogenous, short (20-22 nucleotides) non-coding RNA
molecules that regulate gene expression at the posttranscriptional level. miRs negatively
regulate gene expression by promoting degradation or repressing the translation of
target MRNA into protein, and play an important role in a wide range of physiological
and pathological processes.® ¥ 8 |n addition to ubiquitous miRs, tissue specific miRs
play a vital role in identifying the specific tissue pathology. This discovery of miR as
regulators of molecular targets involved in pathogenesis of cardiovascular diseases
has uncovered a new and exciting way for diagnosis of DHD. However, our
knowledge on which miRs are altered in DHD is largely incomplete. Therefore, this
project aimed at understanding the changes in the expression pattern of circulating
cardiac specific miRs in people with diabetes without any known history of
cardiovascular disease. Being a limited budget grant, we have not yet reached our
final goal, although we have made clear advancement in our hypothesis, which has
allowed us to apply for big project grants.




Methods

Ethical approval — This study was approved by the University of Otago Human
Ethical Committee (ET16/13) and Human and Disabilities Ethics Committee
(LRs/12/01).

Recruitment of volunteers — We recruited type-2 diabetic volunteers through direct
mail and advertisement in the local newspaper. In addition, the PhD student involved
in this project attended the diabetes clinic every week with Assoc Prof Patrick
Manning to recruit the interested volunteers. To date we have collected samples
from 88 non-diabetic and 45 type-2 diabetic volunteers with different duration of
diabetes.

Blood collection — 2.5ml of blood samples were collected from the volunteers,
plasma separated by centrifugation and stored at -80°C till further analysis.

Extraction of RNA and RT-PCR - Total RNA was extracted using the commercially
available kit (Qiagen), the RNA was reverse transcribed to cDNA using target-
specific stem loop structure and reverse transcription primers, and after reverse
transcription, specific TagMan hybridization probes was used to quantify the
expression of miR-1, miR-208 and miR-133 (all from Applied Biosystems). The small
RNA molecule U6 small nuclear (Rnu6-2, Applied Biosystems) was used as a control.
Data was quantified by normalizing the amount of candidate miR to the amount of
U6 miR using the 2-DDCT method. Each reaction was performed in triplicate.

Results and discussion

RT PCR analysis showed marked activation of cardiac specific miR-1, miR-208 and
miR-133 in diabetics (Figure 1). These changes started at 12 years after the
diagnosis of diabetes and progressively increased with the duration of the disease.
Importantly, none of these volunteers had any history of known cardiovascular

Figure 1 — Cardiac specific circulating miRs over duration of
diabetes (vs. non-diabetic)
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disease, suggesting that circulating miRs could provide information regarding the
cardiac status.

Next step
(1). Increase the number of samples to confirm our findings.

(ii). To follow-up the volunteers who showed marked changes in the miRs. This will be
done by routine blood sampling and echocardiography measurement of cardiac
functions..

We are currently applying for additional funds to progress our research to the next
step.

Conclusion: This study has demonstrated that measuring the circulating levels of
cardiac specific miRs could become a valuable tool for the diagnosis of DHD,
although the long-term follow up is required to confirm the results. Additional studies
are on the way to confirm our findings and we are working towards publication of the
results.
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