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A Study on the Reconstruction and Quantitative Measurement
Method of Cerebrovascular Structure in Cross-sectioned
Images of the Whole Mouse Brain

Junseok Lee'

ABSTRACT

Cerebrovascular disease is a common disease in the elderly population. However, we do not have enough

understanding of brain-related diseases. Recent advances in microscopy technology have resulted in the

acquisition of vast amounts of image data sets for small organs, and it has become possible to handle

vast amounts of image data sets due to improved computer performance and software technology. In

this paper, the author proposes introduce a method for classifying and analysing only cerebrovascular

information in the mouse brain image, as well as a quantitative measure of the portion of the

cerebrovascular in the mouse brain. The study of the cerebrovascular structure is significant, and it can

be helpful to improve the understanding of cerebrovasculature. As a result, the author expects that this

study will be useful for neuroscientists conducting clinical research.
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Fig. 1. Operating principle of the Knife—Edge Scanning
Microscope, Adapted from [7].
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. Visualization, and quantification of the vessels
network in the sham and tMCAO (transient mid—
dle cerebral artery occlusion) mouse brain co—
ronal section, Scale bar=1mm, Adapted from [13].
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Fig. 3. The subregion sample of interest in whole mouse
brain vasculature, (A) Sagittal view of mouse
brain, (B) The subregion sample of the forebrain
(grey: microvasculature, red: skeleton). (C) The
subregion sample of the cerebellum, (B) and (C)
used 512 umXx512 umXx72 um voxels dataset (0.7
umX0.7 umX5.0 um resolution). Adapted from
[16].
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Fig. 4. A dataset of a mouse brain and quantity of mi—
crovascular volume by cortical depth (three
male mice, C57BL/6). (a) Simultaneous cross—
section of cells and blood vessels (thickness:
30 um, posterior direction). (b) Enlarged view of
the cortical region indicated by the white box
in (a). (c) Quantity of microvascular volume by
cortical depth in (b). Adapted from [17].



7 &A Lol HH OI0INUM el 2= WS

98 AT Folstel, B0 AE o
Agetel Aste) ARYE BT A4,
e 7k Ry A0, 2YPMBSE)
ARAVDE Yehiel, S ww

g ekl aezolth 7 e
wol A 54 At o

o 2
H’U _11}1‘

>

Bl o WE = o of
LN )
AL oy
\114 rg_i
E
ﬁn:&‘i

4o 18
¥ odr o 2

2
>
rxﬁ

(@]
>
L
(@)}
ozi
b1
) jL
M
i
il
f
32
o)

3. Mloket 2

B =R AE KESMS o] &38ta] g2 3 o
A g gt o, dd ojnze EA Y= =
71+ 12 pm x 14 pm x 1.0 pm(&E =27]+= 06 ym
x 0.7 um x 1.0 yme| A%, Ax e gAE A o]n|
A &80l 7,790 px x 6,050 px =718 H = &9
o) E] x| (8,56070) 8 A&l T

Fig. 5% £ =& Atst= 71 AA AR
ZE5E tolojao® wdS 17
‘EdE olu A Y wA S A A e FEE
O ARzo=z dgsly] 93 218tk KESME &
3 doizl 8560712 ©H omAE A zF o7
ABAEY AYE 98] d&" F olvNE AF
(F olu|A] P o] HFghshs BAE AXA =HH,
1 ANE Fig. 69] 2/ ~7'+33 22 olu| A7} A
Het F olnA o A% AAES Tl HEH HRo
ot AP =Y 5 AR Fig. 69 Image 7'
52 Image Z'+13} o] &2l A5 Ao =Z <
3| oW R A7} EdE o] ol Uidt HRE L&
T Qe BF omAE AAEA Hrt 8560719 &
W olm A= HPHo Uik ARE 273 A

- =
= .

of the brain :>

4

w2 Bl
‘measurement.

i A0 romaring

Fig. 5. Flow diagram of the proposed method,
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Fig. 6. Replacement and reorder process, and 2nd Z—axis sub—sampling Coronal view ({: Dorsan, |: Ventral).

B AXA H3, @@ olu AL 1947 px x 1512 px
2712 Fopxitt. HolH AL TAE 214079 w
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Fig. 7. A whole mouse brain divided into 10 parts, (—:
Anterior,—: Posterior).
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Sample voxel size

Resolution

Quantitative
measurement result

CLARITY[13]

504 ym x 504 pm x 886 pm

0.99 ym % 0.99 ym x 2.0 ym

0.8%

3Scan([16]

512 ym x 512 pm x 72 pm

0.7 ym x 0.7 pm x 5.0 pm

Forebrain: 1.07%,
cerebellum: 3.18%

3D BrainCV[17]

600 ym x 600 pm x 920 pm

0.4 ym x 0.35 ym x 1.0 pm

04~ 1.6%

Proposed
method

200 ym x 200 pm x 200 pm
(Whole brain is available.)

0.6 ym x 0.7 pm x 1.0 pm

0.81% ~ 1.65%
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Table 2, Analysis of quantity of microvascular network

(% of total)

Parts Volume for each part
1 0.81
2 1.21
3 113
4 1.39
5 1.23
6 1.22
7 1.47
8 1.17
9 1.49
10 1.65
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