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P-1 Quantitative Analysis of Tetrahydrobiopterin (BH4) in the Trigeminal Ganglion
Following Infraorbital Nerve Constriction (IONC) Using Liquid Chromatography-
Tandem Mass Spectrometry (LC-MS/MS).
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Abstract:

Neuropathic orofacial pain is a chronic pain condition that involves molecular
alterations in the peripheral nervous system, particularly within the trigeminal
ganglion (TG). Tetrahydrobiopterin (BH4) is an essential cofactor in
neurotransmitter synthesis. Previous studies have demonstrated that increased BH4
levels significantly contribute to neuropathic pain mechanisms by upregulating BH4
synthesis genes. These studies highlighted the transcriptional regulation of the
BH4 synthesis pathway in the TG in association with pain modulation. This study
aimed to quantify BH4 concentrations in the trigeminal ganglion following
infraorbital nerve constriction (IONC) in rats using Liquid Chromatography-Tandem
Mass Spectrometry (LC-MS/MS). Male Sprague-Dawley rat model of neuropathic pain was
established by infraorbital nerve constriction (IONC). Mechanical sensitivity was
assessed using von Frey filaments applied to the whisker pad region to evaluate the
development of neuropathic pain following nerve injury. Trigeminal ganglion samples
were homogenized to release BH4 and followed by derivatization process. BH4 levels
were quantified using LC-MS/MS. The results demonstrated IONC IPSI Group, head
withdrawal threshold were significantly (p<0. 001) decrease after 3,7 and 14 days
compared on the contralateral side and naive group. Notably, BH4 concentrations in
IONC Group were significantly (p<0.05) increase on Day-7 and day-14 compared with
Day—-3, indicating a temporal correlation between BH4 elevation and neuropathic pain
progression. These findings extend previous gene—based studies by linking BH4
metabolic alterations to behaviour pain outcomes, highlighting BH4 as a potential
therapeutic target for trigeminal neuropathic pain. Future investigation will
include LC-MS/MS—based quantification of BH2 to clarify the contribution of BH4/BH2
redox balance to the neuropathic pain mechanism. (B ERZE ST 5 T2023-90)
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