5 30 45 6 ) Hh E B B IR MR SN 2 S Vol. 30 No. 6
2024 £ 12 H Chin J Otorhinolaryngol Skull Base Surg Dec. 2024

> -
DOI:10. 11798/j. issn. 1007 — 1520. 202424331 - e -

EENRBERRENAFSAEHREZTENERAR

TRE EA B, EH T LR, KAEE R ihE R

(I, MIRFREFRF, A HEF 142142 LERBRFEFERBES SARER F5B% k3 4h
A, L 200233;3. P K FWES ZERE FBAEELFSA, S A S 51063054 AT H ZARKRER F
FoRvE K SME, W AR 610014;5. KA EAKXFEMES —ER F B kH4, T T K& 116011;
6. BB KFHEEDLER TR LF oM, EiE 200040)

B OE: Be MBI R RS A L 1 S LA A B A i s R R L AR B T 1k
Tk R4 HAG 45 d CBA/Cal /NUESHIUE 6 2. 5% I —BERIRER S th e A N HERE A1 B0 2 6 h,
FRAG A 2% DU A AR PRI 2 ho SRR JIAY Bk S LS 1 80 B SR DT CE V) A (2 pum) I
F10.5% WAl g G 0 L BB T I/ MIUEREEIN N B 2ot LR gt e RN, &R N
SPATHUE P UBE AT 0 b TR AR S 0SS o YT A BEE B 0 22 LA IEE b A 22 AL, B ] A 00
O 22 SRR HITJE T o oA R i T 2 27 R AR RN o 24 D) A [ 0 R R~ A A R B S~ HLASE A P s 114
A TR IR T, AR F R 2 K T 5 = 40 MO P A8 DT T D7)y T o, A i JE I el 2 7 4 L A % R TR i ot 6 T 4 ) A
VIR o U EIBREEBEA5  IUE A RRI 1 R BTER HT I , AR AT b B 3% B 2 e A R D v 1) A, ) -t A5 T T
LT AR S s Pl 2 2T AR AR T T U0 R o D030 - R P MR A A T AT F A RGE ot 22739 A1 ] i o 22T
eI YD o FEVD RS AR ATT , TP L B AN AR 2 ORI ) o AR SR AR R D A
RIS bR XA BN T2 5 0 (18.67 +1.88) /180 pum o R84 G [ul H 8 B 50 AL PR AR R BE e 22 4 S i o
ZETHERRCEE 9 (57.83 £9.09) MR FLARIRIE R 22 5 FIRITRE b 2200 S AiTE T M 220 i~ F- 2 5 1 (20. 39 £2.23) /
0.007 5 mm® , FEU 2 ORI E T ot 28 TR B T BEE -l 428 TR 14 vl ALK i A 20 27 246 1) OF- 35 5 18y (497. 06 +25.28) /
0.007 5 mm®, #5i¢ WSO EI I I OLEE Fi FEA R 08 9 B 22 2R Gt 4 (00 (9 40 M 2 1A

X8 R GHE ORI B ATRE ; M

HE 5K S R764

Sagittal sectioning of temporal bones and quantitative measurement
of neural densities in the inner ear in normal mice
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(1. State University of New York at Buffalo, NY 14214, USA; 2. Department of Otolaryngology Head and Neck Surgery, the
Sixth People’ s Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200233, China; 3. Department of
Otolaryngology Head and Neck Surgery, the Third Affiliated Hospital of Sun Yat-sen University, Guangzhou 510630, China;
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116011, China; 6. Department of Otolaryngology Head and Neck Surgery, Huashan Hospital, Fudan University ,Shanghai
200040, China)

Abstract: Objective To establish a new method for quantitative observation of inner ear hair cells, neurons and
nerve fibers from sagittal sections of temporal bones. Methods Temporal bones of four CBA/CaJ] mice at 45 days of age
were removed under deep anesthesia. The inner ear cavity was perfused with 2. 5% glutaraldehyde and then immersed in

the fixative for 6 hours. The temporal bones were rinsed with PBS, and immersed in 2% osmium tetroxide for 2 hours.
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After routine decalcification, dehydration, and epoxy resin embedding, semi-thin sections (2 wm) were prepared along the
sagittal plane of the temporal bones and stained with 0.5% toluidine blue. Quantitative observations of hair cells, neurons
and nerve fibers were performed in a small field of view under an optical microscope. Results Collection and observations
began with planar sections parallel to the medial wall of the temporal bone. Upon sectioning through the medial wall to
access the cochlear nerve canal and superior vestibular nerve canal, cross-sections of the central nerve fibers of the
corresponding cochlear nerve bundles and inferior vestibular nerve bundles were obtained. Sections through the macula of
the utricle, the crista ampullae of the superior and lateral semicircular canals revealed cross-sectional profiles of hair cells
in these structures, as well as the soma of superior vestibular neurons and their peripheral and central nerve fibers.
Similarly, sections through the macula of the saccule and the crista ampulla of the posterior semicircular canal were also
profiled cross-sectional views of their hair cells, along with the soma of inferior vestibular neurons and their peripheral and
central nerve fibers. Cross-sections of the bony spiral lamina of the cochlea exposed the peripheral nerve fibers of the spiral
ganglion, while sections through the center axis of modiolus revealed the cross-section of cochlear hair cells and the soma of
spiral ganglion neurons. Quantitative analysis demonstrated that the average density of hair cells in vestibular sensory
epithelium of normal mice was (18.67 +1.88)/180 um. The number of peripheral nerve fibers within a single habenula
perforata in the middle turn of cochlea was 57. 83 +£9.09. The average density of spiral ganglion neurons of the cochlea,
superior and inferior vestibular ganglion neurons was (20.39 +2.23)/0.007 5 mm’. The average density of central nerve
fibers in the cochlear nerve, inferior and superior vestibular nerve was (497.06 +25.28)/0.007 5 mm’. Conclusion

The sagittal plane of the temporal bone provides a favorable perspective for comprehensive cytological and quantitative

30 %

assessments of the inner ear nervous system.

Keywords : Temporal bone; Sagittal section; Cochlea; Vestibule; Nerve
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