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Neuropathological analyses of cerebrovascular diseases using the brain ischemia
model neurons: Development of novel forensic brain function biomarker
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The goal of current study was to elucidate the mitochondrial vital response
with brain ischemia, and to develop a novel forensic brain function biomarker using its vital
response. Here, we examined the relationship between mitochondrial function and morphology using the

brain ischemia model neurons. Under ischemic conditions, cell respiratory and mitochondrial
activities significantly decreased in comparison with normoxic conditions. With their decrease in
cellular functions, mitochondria were altered to simple filamentous and granular patterns from its
complex fibrous structures. In addition, mitochondrial morphological changes were also retained in
fixative specimens as a vital reaction. These results indicated that mitochondrial morphology would
be a useful forensic biomarker of brain ischemia.



12

DJ1

[Neurobiol Dis (2014) 62: 56-61, CNS
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Normoxic condition
(20% O, 5% CO,)
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*and ** were other cells imagesin the cell culture dishes.
Green: mitochondrial membrane (MitoTraker Green FM),
Red: mitochondrial membrane potential (MitoTraker CM-XRos),
Blue: nuclei (Hoechst 33342) Bar=15um.

H3 SBHGIMU R 7OBEEE

®

RO T R R E

140 = 0.
120 £
émn Egnzo — . 3
E 80 géﬂ 15
B 60 &< 0.10,
= 40 g2
o 20 ?._'U.U5

p I 3

0 05 1 2 6 0 05 1 2 ©
Time (h) Time (h)

O: 100% gigitonin treatment
M normoxic groups,
®: hypoxic-ischemic (OGD) groups

M normoxic groups,
®: hypoxic-ischemic (OGD) groups

WMot havFUTES

140 = 0

120+ £ ’_*/i-—-__‘,_*—i
3 2 0200
2 j00F 8%
£ a0 = 20150
3 80 2L 010k
= 88
3 40 58
& &= 005t

H
o5 1 2 3 0 05 1 2 3

Time (h) Time (h)
M normoxic group, M normoxic group,
®: hypoxic-ischemic (OGD) groups @: hypoxic-ischemic (OGD) groups

B2 #@iaRUstavF)7 o8

&)

®

Normoxic condition (2h)
(20% O,, 5% CO,)

Hypoxic-ischemic condition (2h)
(glucose free, 5% O,, 5% CO,)

Fixative solution (4% PFA/PBS), Permeabilization solution (0.5% Triton X-100).
Red: mitochondrial membrane (MitoTraker CM-XRos),
Blue: nuclei (Hoechst 33342). Bar=15 um.
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