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Abstract

Mutations in mitochondrial DNA (mtDNA) associated with various disease states. A few mtDNA mutations
strongly associate with diabetes, such as MT gene mutation .in this study include (48) patients from T2D and
T1D compared with (24) healthy ,the patient subject scanned and show mutation in MT gene (422 bp)
,appositive significant relationship between mutation and sex ,age ,family history ,duration of diabetes,
marriage and another disease while non-significant relationship between relative and non-relative marriage .
Keywords :mitochondria ,diabetes ,MT gene , ATP .
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Introduction

Diabetes is a collection of diseases characterized by the presence of chronic
hyperglycemia. Maintenance of normal glucose homeostasis involves the action of a
glucose sensor in the pancreatic-cell that detects an increase in blood glucose concentration
and converts that into increased secretion of insulin. Increased circulating insulin
concentrations suppress hepatic glucose output and stimulate glucose uptake by muscle and
adipose tissue (Maassen et al ,2005)

Mitochondria are organelles that play an important role in the energy production of a
cell, and they also have extranuclear genes, which are transmitted maternally. Especially in
pancreatic

b cells, mitochondria are responsible for glucose-induced insulin secretion because
the exocytosis of secretory granules is triggered by changes in the intracellular ATP and
ADP concentrations and subsequent increase in the ATP/ADP ratio as a result of oxidative
phosphorylation in the mitochondria caused by glucose metabolism (Nunnari and
Suomalainen ,2012) . Mutations in mitochondrial genes may lead to disorders in ATP
production, and thereby impair the glucose-induced insulin secretion (ADA ,2013)
Mitochondrial diabetes was initially described as maternally inherited diabetes and deafness
syndrome The origin of MIDD is primary defects in mitochondria(MIDD). mutation with
dysfunction. The clinical presentation of MIDD is similar to that of type 1 or type 2
diabetes but accompany with hearing impairment, poor vision, and seizure disorders
(Maassen et al ,2005 ). The clinical phenotype of MIDD is heterogeneous, even within the
same family. Some patients may present with isolated diabetes or impaired glucose
tolerance but no overt hearing loss, whereas others have early-onset diabetes and deafness
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and yet others have MELAS syndrome (mitochondrial encephalopathy, lactic acidosis, and
stroke-like episodes). This phenotypic variability has been ascribed in part to differences in
the amount of mutant mitochondria deoxyribonucleic acid (mtDNA) relative to wild-
typeType 2 diabetes is following with progressive decrease in 3-cell mass due to marked

increase beta cell apoptosis (Marchetti,2010). It’s well known that mitochondria play a
pivotal role in regulating cell apoptotic death (Orrenius,2004). Proapoptotic stimulating
agents are released from mitochondrial cytochrome c into the cytoplasm. By the way,
cytochrome c participates in apoptosome formation which can conduct a series of caspase
reaction and subsequent activation then demolished the cell apoptosis. Insulin resistance
was defined as a diminished responsive ability of cells or tissues in normal physiological
insulin concentrations. Genetic and environmental factors, including aging, obesity, lack of
exercise, and stress are considered to causes of insulin resistance. The molecular and
cellular mechanisms of insulin resistance are relevant to the pathogenesis of type 2 diabetes
(Morino et al ,2006 ) .

Material and methods :

Patient and control :

Peripheral blood was obtained from (68) patients (33) type 2 diabetes patient and (15) type
1 diabetes compared with (24) apparent healthy people, DNA extracted by promega kit and
store in 4c® until working .

Primers for mitochondrial gene MT1(5-CGTTTGTTCAACGATTAAAG-3)as forward and
MT2 (5-AGCGAAGGGTTGTAGTAGCC-3) as revers and primer prepared according to
instructions supplement by bionner company. Polymerase chain reaction The DNA was
initially denatured at 94 °C for 5 min and subjected to30 PCR cycles of 94 °C for 1 min, 55
°C for 1 min, and72 °C for 1 min. The PCR products were electrophoresed on 2% agarose
gel and stained with ethidium bromide.

Results and discussion:

The PCR product amplified by the primers MT1 and MT2 was 422 bp in length as showed
in figure (1). The result of present study figure (2) showed significantly increase (0.05) in
mutation percentage in female rather than male, Due to the maternal pattern of
mitochondrial inheritance, males with a mitochondrial disease are not considered to be at
risk for transmitting the disorder to their offspring (Song et al,2010) . It's important to
remember that there are many mitochondria within a cell, each with its own mtDNA and
potential mutations. Thus, when discussing mitochondrial mutations, it is necessary to think
of mutations present across the entire mitochondrial population rather than in a single
mitochondrion (Wang et al , 2004).

mothers can have mitochondrial populations that are homoplasmic for a given
mitochondrial mutation; in this case, the majority of their mitochondrial genome would
harbor the mutation. Homoplasmic mitochondrial mutations will be transmitted to all
maternal offspring; however, due to the complex interplay between the mitochondrial and
nuclear genomes, it is often difficult to predict disease outcomes, even with homoplasmic
mitochondrial populations (Muravchick, 2008) and this agree with the present study .the
results showed figure (2) also that percentage of mutation significantly increase (0.05) in
older age in type 2 diabetes and this agree with (Shin et al ,2006 ) suggested that mutation
of patients to undergo mtDNA analysis,see mutation in older patients rather than younger ,
this is accounted for by the early age of aminoglycoside exposure. The causes for defects in
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R-oxidation are thought to be spontaneous mtDNA mutations that accumulate upon ageing
(Michikawa et al , 1999 ).

The result showed significant (0.05) relationship between family history and mutation
,percentage was high (37.50 %) in type 2 diabetes rather than type 1 ( 6.25 % ) , we share
our mitochondrial DNA sequence with our mothers, brothers, sisters, maternal
grandmothers, maternal aunts and uncles, and other maternal relatives. Due to the high
mutation rates associated with mitochondrial DNA (Kazak et a ,2012) significant variability
exists in mitochondrial DNA sequences among unrelated individuals. However, the
mitochondrial DNA sequences of maternally related individuals, such as a grandmother and
her grandson or granddaughter, are very similar and can be easily matched (McCarthy et al
,2001) . Mitochondrial DNA sequence data has proved extremely useful in human rights
cases, as it is a great a tool for establishing the identity of individuals who have been
separated from their families. This approach has been very successful for the following
reasons (Owens et al., 2002; Schubert, 2003): person's mitochondrial DNA sequence is
shared with all of his or her maternal relatives, allowing a genetic match even with few
surviving relatives. Mitochondrial DNA varies greatly between unrelated families, but it
should be nearly identical among closely related individuals. A given cell contains many
more copies of its mitochondrial DNA than its nuclear DNA, which allows researchers to
more easily obtain and analyze mitochondrial DNA samples from deceased relatives.
Figure (5) showed that significant increase of percentage of mutation with long duration of
diabetes, (Bacman et al ,2009) say The reliable detection of mitochondrial DNA mutations
in T2DM Requires long duration based samples are needed to provide an epidemiological
context and to characterize susceptible genes. sequencing of isolated mitochondrial proteins
may provide evidence as to whether alterations in the primary structure are, indeed,
involved in the pathogenesis of MIDD (Ingman ,2000). there was clear maternal
transmission of diabetes in each pedigree. Our comprehensive search for mtDNA defects,
therefore, allows us to conclude that mechanisms other than inherited defects of mtDNA
must maternal transmission (Wahid et al ,2006 ).
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Figure (1 ) gel electrophoresis ethidium bromid on 2% agaros for amplified 422 bp
segment of MT gene in T2D and T1D .

M: DNA marker

Lanl: T1D patient

Lan2,3,4,5,6,7 : T2D patient

Lan 8, 9 : control

Lan 10,11 ,12:T1D

Lan 13. 14, 15,16 : T2D patient

There is appositive significant (0.05) relationship between marriage and MT mutation as
showed in figure ( 6) , strid et al ,2003 say that height percent of mitochondrial gene
mutation in in type two diabetes in marriage patient rather than single ,this agree with
present study .

The results showed figure (7) significant (0.05) relationship between mutation and another
disease in T2D percentage (37.50%), Mitochondrial dysfunction is at the core of a
surprising range of very common illnesses and conditions, and represents a promising new
avenue for their treatment. As the mitochondria are responsible for producing energy, any
illness that has an energy problem could be related to the mitochondria (Suomalainen,
2011).

mitochondria in type 2 diabetes are suspected to be involved in numerous aspects of
disease pathogenesis as well as responsible for some downstream effects after onset
(Lowell et al,2005 ). By classical definition, the core function of the mitochondrion is to act
as the metabolic hub of the cell Indeed, when mitochondrial respiratory activity becomes
impaired, symptoms are visible on a systemic level (Patti and Corvera ,2010) .

However, recent research has found that mitochondria are involved in many other
additional processes, which also have the ability to influence mitochondrial function and
dynamics and therefore may give rise to disease. New treatments and therapies for
mitochondrial-associated diseases are now under development; and while much work
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remains, the identification of new executors of metabolic disease has renewed attention in
developing treatments for many of these disorders (Schon et al ,2010) .
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Figure (2): relationship between mutation in (MT) gene and sex in diabetes patient
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Figure (3): relationship between mutation in (MT) gene and age in diabetes patient
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Figure (4) : relationship between mutation in (MT) gene and family history in diabetes

patient
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Figure (5) : relationship between mutation in (MT) gene and duration of diabetes in diabetic

patient
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Figure (6) :Relationship between marriage and mutation mutation in (MT) gene according
to the type of diabetes

G el =

B (5 =1 sl el o e
B s o= sl el

ol F el O E sl

Figure ( 7) :relationship between mutation in (MT) gene and another disease in diabetes
patient
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