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Introduction NNOS In the Auditory Cortex
Nitric oxide Is a signalling molecule that acts within neurons AN R o A Tinpitus . Mean intensity of NNOS labelling Mean intensity of somatic nNOS labelling
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upregulation occurs ipsilateral to the ear subjected to
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Fig 3: Control - nNOS Ilabelling in auditory cortex (A). nNOS labelling in Fig 4: Tinnitus - nNOS labelling in auditory cortex (A). nNOS cells in 0 _ — 0 _ —
We hypothesised that changes in nNOS expression may deep (layers V, VI) (B, Bi), mid (layers Il and 1V) (C,Ci) and superficial deep (layers V, VI) (B, Bi), mid (layers Il and 1V) (C,Ci) and superficial Deep ~Mid Superficial Deep  Mid Superficial
occur in other auditory centres. (layer I1) (D,Di) regions. (layer II) (D,Di) cortical regions. Cortical Region Cortical Region
Figu_re 5: Intensity of nNQS labelling across the
Here we examined expression of nNOS in the inferior Cortical distribution of nNOS Reduced nNOS expression in tinnitus rats auditory cortex (A) Intensity of nOS In somata (B).
colliculus (IC) and auditory cortex comparing rats with noise * nNOS is expressed across the layers of the * The intensity of nNOS labelling was lower in the auditory cortex in tinnitus rats compared to controls (Fig 4A).
iInduced tinnitus and controls. auditory cortex (Fig. 3A). nNOS positive cells are * Downregulation of nNNOS occurred across superficial (Fig. 4B & Bi), mid (Fig. 4C & Ci) and deep (Fig. 4D & Di) regions.
most densely distributed in superficial (layer Il) and e Statistical analysis revealed a significant main effect of tinnitus (F; ¢=14.92, p<.001) (Fig. 4A, 5A).
deep (layers V, VI) regions (Fig. 3B, Di). * nNOS expression In tinnitus rats was significantly lower in both somata (F, ¢0,=7.04, p=.01) (Fig. 5B), and neuropil (F 50,=14.70, p<.001) (data not shown).
* |n the mid cortex (layers lll, 1V), nNOS is mainly « Although tinnitus rats were unilaterally noise exposed, there was no significant difference in nNOS expression between the cortices ipsilateral and contralateral to

Methods expressed In neuropil, with comparatively few the exposed ear (Fig. 5A).
Animals NNOS labelled somata (Fig. 3Ci).

« Male Long Evans rats were anaesthetized and either
acoustically over-exposed (‘tinnitus’, 16kHz, 115 dB SPL for

2 hours with left ear plugged, n=6), or were not exposed to
noise (‘controls’, n=6).

Rats were tested for tinnitus with gap pre-pulse inhibition NNOS in the Inferior Colliculus Mean number of nNOS neurons Conclusion
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exclude animals with hearing loss. . NOS i d | 4 the d | (1Co) and 9 = Contalatera NNOS In the IC and decreased expression in the auditory
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ImmunOh|StOChem|Stry | | lateral (lCL) cortices of the |C (Flg 6A) Many C?IIS Lg) " 4|> In contrast to the unilateral nNOS upregulation previously
Rats were deeply anaesthetized and perfused with PBS express NNOS throughout their somata and dendrites S 4007 T il reported in the ventral cochlear nucleus3, changes in nNOS
and 4% paraformaldehyde. (Fig. 6B). 2 ol R = T expression in IC and auditory cortex occurred both ipsi- and
Coronal sections (30 um) were cut through the inferior * In the central nucleus (ICc), few cells express nNOS 2 | : . contralaterally to the noise-exposed ear.
colliqulus and auditory cortex® (Fig 1 ar_1d 2). - throughout their Cytoplasm, but nNQS occurs in many %200_ l J_ L T These results suggest that nitric oxide plays a role in the
Se(_:tlons were labelled for nNOS using a rabbit primary cells as small puncta in the soma® (Fig. 6C) . o l l 1 pathophysiology of tinnitus. The differential direction of
antibody and fluorophore labelled goat anti-rabbit 100 change in nNOS expression between brainstem and cortex
sbelcondary (shown In red). Nuclei were stained with DAPI Increased nNOS expression in the dorsal 0 Con Tin Con Tin Sugge-s-ts- nNOS is invo!ved in different mechanisms in these
(Laggl)llin was visualized using confocal microsco cortex in tinnitus rats o oo o divisions of the auditory pathway.
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Image J, Imaris and MatLab scripts were used to count The number of nNOS positive cells in ICo was 70r
cells and measure fluorescence intensity in regions of significantly higher in tinnitus rats than In controls B '[ T ipsilateral
interest. (Fu10=12.14, p<.01), as shown in thresholded images 0 (o Sontralateral References
Repeated measures, 3 way ANOVA, and post hoc t-tests (Fig. 6D,E, 7A). However, there was no significant 501 T T | |
were used for statistical analyses within (right vs left) and difference in the intensity of nNOS labelling (Fig. 7B). =) . ] ST I T - Hardingham, N. et al (2013) Front Cell Neurosci 7 190
between groups (control vs tinnitus). * In ICL, there was no difference in the number of NnNOS S I e N A é:irrft’;; e;fg't ;%0?263185;""":?0?ff\|eeaﬁ é152§ 201-206
positive cells between control and tinnitus animals (Fig. % 30 L ; + Turner, J. etal (2006) Behav. Neurosci 120 188-195
7A). _ _ _ _ E l J. ] ' "‘ e . Paxinos, G.,Watson, C. (1998) The Rat Brain in Stereotaxic
e There was also no difference in the intensity of nNOS 20r | J X l Coordinates (4t Edition). Academic Press.
labelling in ICL, or in ICc (Fig. 7B). 1 + l 1 Olthof, B. et al. (2019) J Neurosci 39 876-887
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