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BH4 pathway in trigeminal neuropathic pain
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INTRODUCTION: Trigeminal neuralgia is characterized
by episodic, unilateral, lancinating type of pain which can
often be triggered by routine activities. Carbamazepine is
the drug of choice but possess several side effects. Nerve
decompression surgery can be effective to treat the pain,
although it is invasive. Therefore, effective treatment of this
kind of chronic pain remains unmet. This study aimed to
evaluate the BH4 pathway in trigeminal neuropathic pain
model to develop a new treatment in the future.
METHODS: Four weeks old male Sprague-Dawley rats
were used. Trigeminal neuropathic pain was induced by
infraorbital nerve constriction (IONC) . Carbamazepine (30
mg/kg) or saline were injected intraperitoneally (1ml) for
evaluating the response of pain post intervention. Von Frey's
behavior test was done for measuring the mechanical
sensitivity of the whisker pad area (n=15) .Rotarod
performance test was done for evaluation of motor
coordination (n=10). Trigeminal ganglia were excised and
tested for BH4 RT2 Profiler PCR Array (n=6).

RESULTS & DISCUSSION: The ipsilateral side of the
nerve injury model showed significant changes (p < 0.05).
Carbamazepine responded well with significant change in
pain tolerance (p < 0.05), however the rotarod performance
test showed there was reduced retention time on the rod
which signifies reduced motor coordination. The BH4 array
analysis showed significant changes in Spr and Akr genes.
These genes code for one of the key enzymes, sepiapterin
reductase involved in the production of BH4. Our results
suggested that a potent SPR inhibitor can aid in chronic pain
intervention.
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Analysis of the Therapeutic Mechanisms of SHED-
CM for Experimentally Induced
Temporomandibular Joint Osteoarthritis in Mice
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Objective: Temporomandibular joint osteoarthritis
(TMJOA) is a degenerative joint disease, characterized by
progressive cartilage degeneration, abnormal subchondral
bone remodeling, and chronic pain. Our previous study has
shown that intravenous administration of a conditioned
medium derived from the stem cells of human exfoliated
deciduous teeth (SHED-CM) regenerates the mechanically
injured TMJ articular cartilage. Here, we aim to further
clarify the underlying therapeutic mechanisms of SHED-
CM during this process.

Methods: Mouse TMJOA was induced by forced mouth
opening with customized spring. Pro- (M1) and anti-
inflammatory (M2) properties of macrophages integrated
into the synovial membrane of TMJOA were examined by
immunohistostaining.  Specific M2  depletion with
mannosylated-Clodrosome was performed to explore the
function of M2 macrophages in SHED-CM treated TMJOA.
Pathological alterations were then examined by micro-CT
and histology. We also examined the anti-inflammatory
potential of CM from SHED-CM-induced M2 macrophages
(M2-CM) for IL-1b-stimulated pre-chondrogenic cell line
ATDCS cells.

Results: SHED-CM treatment significantly increased the
number of CD206-expressing M2 macrophages in the
synovium membrane of TMJOA. M2 depletion suppressed
the anti-inflammatory and condylar repairing activities of

SHED-CM. M2-CM significantly reduced the gene
expression levels of pro-inflammatory and cartilage matrix
destructing factors, such as iNOS and MMP13 in IL-1b-
stimulated ATDCS cells. Intravenous administration of M2-
CM alleviated the mechanically induced cartilage injuries in
TMJOA mice.

Conclusion: Our findings suggest that SHED-CM exerts its
promising therapeutic potential through the induction of M2
type synovial macrophages in TMJOA.
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