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Headache
Mamoru Shibata, Norihiro Suzuki
Department of Neurology, School of Medicine, Keio University

Abstract

Circadian rhythm has important implications in primary headache disorders. Migraine
attacks are known to be triggered by either excess or lack of sleep. Cluster headache is
clinically characterized by headache attacks that recur in chronologically similar patterns
and the presence of the cluster period. Recent epidemiological data have disclosed that
there is a tendency that migraine attacks occur during the daytime. A marked seasonal
variation of attack frequency is noted in migraine with aura. Functional imaging and
voxel-based morphometric assay revealed abnormalities in the hypothalamus in patients
with cluster headache. Besides, the serum melatonin level is reduced in cluster headache.
A polymorphism of the erexin receptor 2 gene has been identified as a risk factor for devel-
oping cluster headache. Orexin may be a key molecule closely implicated in both biologi-
cal rhythm and nociception. As hypnic headache exhibits a strictly chronological pattern of
headache attacks, this unique headache disorder is referred to also as”alarm clock head-
ache”. As with cluster headache, structural abnormalities of the hypothalamus have been
detected by voxel-based morphometric assay. From the anatomical perspective, there are
close fiber connections between the hypothalamus and the trigeminal nucleus caudalis,
thus reinforcing the importance of diurnal rhythm disturbance in the pathophysiology of
headache disorders. V

Key words: circadian rhythm, migraine, cluster headache, hypnic headache, hypo-
thalamus
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Abstract

Pathophysiology of migraine chronification

Mamoru Shibata, M.D., Ph.D.*

"Department of Neurology, School of Medicine, Keio University

In approximately 3% of migraineurs, migraine evolves into more protracted and severe conditior
Meanwhile, approximately 26% of chronic migraine cases regain the episodic nature of migraine headaches i1
The prevalence of chronic migraine is estimated to be approximately 1% . Although the pathophysiclogy
chrorification is poorly understood, several studies have demonstrated abnormalities in pain processing mec
note, the descending pain inhibitory system has been found to be defective in chronic migraine patients.
appears to ameliorate the disease conditions by correcting such abnormalities in the pain processing n
Neurogenic inflammation around the dural trigeminal afferents is known to play an important role in the g
migraine attacks. Botulinum neurotoxins inhibit regulated exocytosis at the nerve terminals by cleaving -
protein, SNAP25. As a result, release of migraine-related neuropeptides, calcitonin gene-related peptide and :
is reduced. Moreover, the insertion of transient receptor potential vanilloid subfamily, member 1 (TRPY
plasma membrane is hindered by BoNT-A. We have demonstrated that the inability of TRPV1 to transle
plasma membrane results in its proteasome-mediated degradation within the trigeminal ganglion neurons, w.
relevant to the efficacy of BoNT-A against chronic migraine.

(Clin Neurol 2013:53:122
Key words: migraine chronification, chronic migraine, central sensitization, neurogenic inflammation, TRPV1
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Effects of electroacupuncture on mustard oil-induced
orofacial pain in rats

Shingo Saito'?, Kazunori Itoh?, and Hiroshi Kitakoji?

'Graduate School of Acupuncture and Moxibustion, Meiji University of Integrative Medicine
2Department of Clinical Acupuncture and Moxibustion, Meiji University of Integrative Medicine

Abstract

Objects: It has been found that the orofacial region exhibits a great deal of
referred pain. Substantial chronic pain results from the inability to identify
the primary cause of pain. In acupuncture therapy, when the primary cause
is not found, treatment to hands or feet is used for orofacial pain in addition
to topical treatments. However, many questions remain regarding the
therapeutic mechanism. Therefore, we examined the effects of electro-
acupuncture (EA) on mustard oil-induced orofacial pain in rats and also
characterized the effects of naloxone in this model.

Methods: A total of 39 adult male Sprague Dawley rats (250 - 400 g) were
randomized into three groups: a control [CONT] group, an EA group, and
an EA + naloxone [NAL] group. Activity was recorded from functionally
identified single nociceptive neurons in the trigeminal subnucleus caudalis
for which mechanoreceptive fields [RFs], mechanical activation thresholds,
and responses to noxious stimuli were tested in anesthetized rats. Ten
minutes after 5% mustard oil (MO) injection into the masseter muscle, EA
and NAL group rats received 2 Hz EA for 15 min. NAL group rats were
injected with naloxone intravenously 5 min before the MO injection.

Results: In the CONT group, RFs and responses were significantly
increased and the mechanical activation thresholds were deceased within
35 min of MO injection, and then gradually returned to baseline. In the EA
group, however, the RFs, responses, and thresholds recovered to baseline
soon after EA. In the NAL group, the time-course of RFs, responses, and
thresholds were similar to those of the CONT group.

Conclusion: The results suggest that EA is effective in reducing MO-
induced orofacial pain via activation of the endogenous opioid system.
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Fig.1 Histologically confirmed neuronal record-
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seven functionally identified NS neurons were stud-
ied.
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Fig.2 Representative responses to noxious stimuli and mechanoreceptive fields [RFs] with (b) and

without (a) EA are shown.

Number of spikes and the area of RFs are increased after 10 minutes of MO injection and maintained at 25
minutes after injection in the subject without EA, while those with EA showed recovery to the equivalent

level of the baseline.
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Fig.3 Changes in mechanoreceptive fields [RFs] (a) and the mean corresponding area under the RFs-
time curve (AUC) of each group (b).

a: The time response curve for the RFs in three groups.
In the CONT group, the RFs was increased within 5 ~ 10 min after MO, which was sustained for 35 min.
In the EA group, the RFs was recovered to the baseline within 25 min, while in the NAL group the recovery
was similar to that of the CONT group.
€:CONT (n=9) H:EA (n=9) A:NAL (n=9)
CONT :*; p<0.01, EA : T; p<0.01, NAL : ¥; p<0.01 (compared with the value before MO injection (pre):
Dunnett’t test)
b : Mean AUC for the time response curve for the RFs in three groups.
The EA group was significantly different compared with the CONT and NAL groups.
§ : p<0.05 (Scheffe’s multiple comparison test)
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Fig.4 Changes in mechanical activation thresholds (a) and the mean corresponding area under the
mechanical activation thresholds~time curve (AUC) of each group (b).

a: The time response curve for mechanical activation thresholds in three groups.
In the CONT group, Mechanical activation thresholds was decreased within 5 - 10 min after MO, which
was sustained for 35 min. In the EA group, Mechanical activation thresholds was recovered to the baseline
within 25 min, while in the NAL group the recovery was similar to that of the CONT group.
9 :CONT (n=9) H:EA (n=9) A:NAL (n=9)
CONT : #; p<0.01, EA : T; p<0.01, NAL : ¥; p<0.01 (compared with the value before MO injection (pre):
Dunnett’t test)
b: Mean AUC for the time response curve for mechanical activation thresholds in three groups.
The EA group was significantly different compared with the CONT and NAL groups.
§ : p<0.05 (Scheffe’s multiple comparison test)
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Fig.5 Changes in responses to noxious stimuli (a) and the mean corresponding area under the
responses to noxious stimuli curve (AUC) of each group (b).

a: The time response curve for responses to noxious stimuli in three groups.
In the CONT group, responses to noxious stimuli was inecreased within 5 - 10 min after MO, which was
sustained for 35 min. In the EA group, responses to noxious stimuli was recovered to the baseline within
25 min, while in the NAL group the recovery was similar to that of the CONT group.
9:CONT (n=9) H:EA (n=9) A:NAL (n=9)
CONT : *; p<0.01, EA : T; p<0.01, NAL : §; p<0.01 (compared with the value before MO injection (pre):
Dunnett't test)
b: Mean AUC for the time response curve for responses to noxious stimuli was in three groups.
The EA group was significantly different compared with the CONT and NAL groups.
§ : p<0.05 (Scheffe’s multiple comparison test)
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