Inter-individual variability of fiber diameter distributions in rat cervical vagus nerve
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Background Results: Fiber diameter distributions Summary Statistics
* Nerves consist of fibers that have different functions . .
depending on their size and destination. Fiber Segmentatlons Histograms Median Area of Nerve
(Lm) (Lm?)
» Electrical nerve stimulation can treat disease by 10 40.1 1.75
altering activity in organs or brain areas connected 100 - 43.1 1.76
by those nerve fibers. 45.1 2.46
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* Precise stimulation and recording requires modeling 40 1 Wiy o 2 -
nerve fiber diameters. ' oo VY, e 3
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 However, current models of electrical stimulation do 20 -
not use individual-specific fiber diameter information. Results: Manual vs SAM
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 Question: How do the fiber diameter sizes differ Fiber diameter (um) * We segmented ~30 fibers in two nerves
across individuals? 120 with both manual and semi-auto (SAM).
00 * Manual segmentations were ~10% bigger
than SAM segmentations
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Methods 43.1 X3
 The vagus nerve connects to many organs in the % 7
neck, thorax, and abdomen. . . LAY
* We imaged four rat cervical vagus nerves at 60x (oil 7 : ) . : o e &, I ‘- @

immersion lens) on a Nikon Ti2 inverted microscope.
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« We manually segmented nerve fibers from one nerve B R
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+ We semi-auto segmented nerve fibers from three | §5°0«‘;1;§§;%%%~’ NN -
nerves with a Segment Anything GUI based on [1]. 451 %g%iggg%;ﬁ%i%?gw%f%% 2 &

* We measured fiber sizes in Neurolucida & adjusted e %5’ .,%: 09?, 2«
based on (Bartmeyer et al., 2021 PMID: 33542368). R e

120 =
100 - Summary & Future Directions
m -
Fiber sizes were similar in 3 of 4 nerves, but

" fiber sizes in 45.1 were 41% larger

| However, semi-automated only differed from
20 - manual by ~10%, suggesting other factors
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10 Manually obtained nerve area was largest
for45.1
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e Nerve 45.1 had smoother distribution
100 -
o Future steps: (1) Segment 45.1 with
SAM; (2) Compare sizes reported in
60 - literature; (3) Evaluate variability in
. other nerve types
20 -
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Segment Anything (SAM) (semi-automated) 47.1
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