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Neurological Anatomy: Structure of Wrap-over Sensory Nerve in Alveoli Region by Synchrotron
Micro CT Imaging
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Abstract : We focus on the lung in which a large number of nanoparticles may remain. It is
suggested that the sensory nerves existing on the respiratory epithelium and in the smooth muscle
may also exist in the vicinity of the alveolar. First, we make sure that sensory nerves exist on the
alveolar epithelium by using synchrotron micro CT imaging. In our recent studies, we showed that
nanoparticles can invade olfactory nerves, reaching olfactory bulb. This suggests that olfactory nerve
system is a potential pathway for nanoparticles to brain. Following this line of thought, we
hypothesize that nanoparticles deposited in the lung may also invade sensory nerves in the lung, and
may be translocated, at least in part, via sensory nerve system as an alternative entry to other organs.
The study has not clearly confirmed the fact that uptake of nanoparticles to C-fiber or olfactory
nerve. In contrast, the vivid 3D neuron images were observed in olfactory bulb and the tiny

bronchioles were finely projected despite under a few tens of micrometers.
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Sample  Animal Actine  Gold  Silver Golgi Gold Smaple

Name Group Organ Material staining label intensify staining tracer number
1 Control Lung - + + + - - 7
1-2 Control Lung - + + - - - 2
2 Control Lung - - - + - + 2
2-2 Control Lung - - - - - + 2
2-3 Control Lung - Non-stain - - - - 2
3 Control Bulb - - - + - - 4
3-2 Control Bulb - Non-stain - - - - 2
3-3 Control Bulb - - - + - + 2
34 Control Bulb - - - - - + 2
4 Control  Epithelium - - - + - - 2
4-2 Control  Epithelium - Non-stain - - - - 2
5 Exp M1 Lung Dextran + + + = + 2
5-2 Exp M1 Lung Dextran + + = = + 2
5-3 Exp M1 Lung Dextran = = + = + 8
5-4 Exp M1 Lung Dextran = = = = + 2
6 Exp M1 Bulb Fluoro Gold - - + - - 5
6-2 Exp M1 Bulb Fluoro Gold  Non-stain - - - - 4
7 Exp M1 DRG Dextran = = + = + 4
7-2 Exp M1 DRG Dextran = = - = + 4
8 Exp M2 Lung Dextran + + + = + 5
8-2 Exp M2 Lung Dextran + + - = + 5
8-3 Exp M2 Lung Dextran = = + = + 4
8-4 Exp M2 Lung Dextran o o - o + 5
9 Exp M2 Bulb Fluoro Gold - - + - - 4
9-2 Exp M2 Bulb Fluoro Gold  Non-stain - - - - 4
10 Exp M2 DRG Dextran = = + = + 5]
10-2 Exp M2 DRG Dextran = = = = aF 4
11 Exp Rat Lung Colloidal Gold - - + - - 3
11-2 Exp Rat Lung Colloidal Gold Non-stain - - - - 3
12 Exp Rat Bulb Colloidal Gold - - + - - 5
12-2 Exp Rat Bulb Colloidal Gold Non-stain - - - - 8
13 Exp Rat DRG Colloidal Gold - - + - - 4
13-2 Exp Rat DRG Colloidal Gold Non-stain - - - - 4
14 Exp Rat  Epithelium Colloidal Gold - - + - - 2
14-2 Exp Rat  Epithelium Colloidal Gold Non-stain - - - - 2

15 Golgi Rat Lung = - - - + - 10
152  Golgi Rat Lung = - - - + - 9
15-3  Golgi Rat Lung = - - - + - 10

16 Golgi Rat Bulb - - - = + - 10
Ex1 - - Colloidal Gold - - - - - 2
Ex2 - - Fluoro Gold - - - - - 2

F 2 BEOEERAWIEA A= 0 THIES:

X-ray energy (keV) 12.25 - 12.35 keV
Pixel size (um) 0.496 pm

Spatial resolution (um) 1.0 ym

Viewing field (mm) 1.0x0.65 mm
Rotation/frame (degree) 0.1
Exposure/data (ms) 300

Frame/data set 1800

Data set acquisition (min) 33
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