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Preliminary study on neurotransmitter levels in the anterior cingulate cortex and their relationship with

hearing levels in patients with age-related hearing loss
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1. Department of Otorhinolaryngology/Suzhou Clinical Medical Center for Otorhinolaryngology Head and Neck Surgery;
2. Department of Radiology, The First Affiliated Hospital of Soochow University, Suzhou 215006, Jiangsu, China

Abstract: Objective This study aims to explore whether ARHL is related to the ACC from the perspective of neurotransmitter
levels, thereby providing experimental evidence for understanding the mechanisms of ARHL. Methods The study included 8
ARHL patients, 8 age-matched, gender-matched normal hearing (NH) elderly individuals were recruited as the control group.
Pure-tone audiometry was used to assess the hearing levels of all subjects at 0.25, 0.5, 1, 2, 4, and 8 kHz. Magnetic resonance
spectroscopy ( MRS) was employed to measure y-aminobutyric acid (GABA) and glutamine-glutamate ( Glx) levels in the ACC of
both groups. Data were statistically analyzed using SPSS v27.0. Results Compared to the NH group, the ARHL group showed
significantly lower GABA levels (P =0.021) and significantly higher Glx levels (P<0.001). GABA levels were significantly
negatively correlated with 8 kHz pure-tone thresholds ( P =0.014), and Glx levels were significantly positively correlated with
pure-tone thresholds at 0.5, 1, 2, 4, and 8 kHz (all P<0.05). Conclusion Neurotransmitter dysregulation in the ACC of ARHL
patients is associated with the degree and frequency of hearing loss, which may provide a theoretical basis for future research on the
mechanisms underlying ARHL.
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Figure 1 Localization of a single voxel in the ACC(A-C)
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Figure 2 The Gannet post-processing modules

A The Gannet Load module displays difference spectra that have been GABA-edited before (red) and after ( blue)
frequency and phase corrections; B The Gannet Fit module shows modeling of the Glx (at 3.74 ppm) and GABA+
(at 3.02 ppm) signals; C: Modeling of the signal against which GABA is quantified is shown in
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Figure 5 Correlation analysis results of 16 subjects between GABA/Cr and hearing level at each frequency
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Figure 6 Correlation analysis results of 16 subjects between Glx/Cr and hearing level at each frequency
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