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Reactive oxygen species (ROS)

class of radical or non-radical oxygen containing molecules
display high reactivity with organic molecules
generated as by-products of mitochondrial respiration

Flexor Digitorum Brevis (FDB) Dissection

1. Cull mouse, cut off feet at the ankle and place into ringer solution
2. Cut away skin from the bottom of the foot pad to reveal tendons
and muscle

Significant results were observed for high glucose (25 mM) treated
filbers compared to control (5 mM glucose) fibers. The amplitude of
flashes for high glucose is 1.239+0.46 um compared to
0.820+£0.26 um for control fibers (P=0.0162).
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When ROS production exceeds anti-oxidative defense e . T
mechanisms, oxidative stress and damage ensue. High levels of .
ROS can lead to cell death and are linked to diseases including : -
3

Alzheimer’s, diabetes and cancer. Further studies on ROS will
assist in understanding their roles in reactive oxygen signalling and
whether they are linked to metabolic diseases. 1 -
0

Control Antimycin A

Cell Biology

Antimycin-A treated fibers had a shorter time to half max,
1.383+£0.31 s, compared to 4.049+1.20 s for control fibers
(P=0.0051). The area of the flash differed significantly for treated
fibers, 0.0684+0.007 um?, and controlled fibers, 0.4984+0.23 um?
(P=0.013).

Rigorous well controlled studies of the role of ROS in mitochondrial
dysfunction and insulin resistance had not been possible due to the
lack of highly specific and sensitive ROS biosensors. Recent
studies at University of Rochester identified a sensor mt-cpYFP
which can measure superoxide. They noticed that superoxide Is
produced in ‘flashes’ and named this phenomenon mitochondrial
superoxide flashes (MSOF). They are stochastic, quantal bursts of
superoxide in the mitochondria with a range of periodicities (11-
20s) occurring in a wide variety of cell types.

Figure 4:
Muscle fibers
viewed under
the microscope

Prior to the experiment, it was predicted that the mitochondrial
flashes are linked to cellular metabolism.
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image (top) and Cells treated with antimycin-A and oligomycin:
a suitable fiber » both inhibitors of the electron transport chain (ubiquinol and
(bottom) ATP sythase) and disrupt production of ATP
* Fewer flashes are expected compared to the controlled cells.
« Antimycin-A resulted in a shorter time to half max and the flash
area was smaller

 Identify If they are metabolically linked
This study will be carried out in muscle fibers isolated from mice
that express the mt-cpYFP protein in muscle mitochondria. After
the muscle fibers are isolated and treated with specific substrates,
they are viewed under the microscope and images are taken for
specific time intervals. The flash events of the control fibers will be
compared to the treated fibers.

These results suggests that mSOF are linked to cellular
metabolism. Further research will lead to a greater understanding
of the mechanisms involved in producing these differences.

In this particular study, the control samples will be compared to
fibers that are treated:

1. Oligomycin (5 uM)

2. Antimycin A (2.5 uM)

3. Exposure to high glucose (25 mM) media.

After the images were captured using the Quorum Spinning-disk
Confocal Microscope, they were analysed using MATLAB to detect
the flash events. MATLAB detects the number of flashes, the
duration, the time to peak, the area and the amplitude. Data were
analysed using a Student’s T-test.
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