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Fig. 4 Change of cerebral cortical blood flow upon electrical stimulation (ENS) of the nassociliary
nerve (5V, 10Hz, 0.5msec impulse duration as a continuous stimulation for 30sec). Comparison
with flow after administration of h-CGRP 8-37 (60ug/kg) or sumatriptan. Values are means and
SEM of 10 animals. The cortical blood flow increases significantly upon electrical stimulation of
NCN. This flow increase is attenuated by sumatriptan of CGRP antagonist, h-CGRP 8-37.

Trigeminal nerve terminal

5-HT1p receptor

5-HT or triptan

5-HTig receptor

(e LT

5-HT1p receptor

CGRP receptor

Cerebral or dural vessel

Fig. 5 The schematic illustration of the cerebral blood vessel and innervated trigeminal nerve
terminal with 5-hydroxytryptamine (5-HT), calcitonin gene-related peptide (CGRP) and substance
P (SP) receptors and action sites of 5-HT and sumatriptan.
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Fig. 6 Cortical spread depression (CSD) demonstrated by micro-application of KCl (K*) onto sur-

face of the cerebral cortex. Images (subtraction images) are observed by a photoelectronic tech-

nique for continuous measurement of cerebral blood volume. CSD propagates in a speed of

3mm/min and the change in diameter of small blood vessels is recognized at 8 second (8s) after

K* application.
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Abstract

Roles of cerebrovascular innervations and their neurotransmitters
in various pathological conditions of central nervous system

Norihiro Suzuki, M.D., Ph.D.
Department of Neurology, Keio University School of Medicine

The concept of neurogenic control of the cerebral circulation began to develop only as recent as the middle of
the 20™ century, when it was elucidated that the cerebral blood vessels are supplied by a very dense plexus of
adrenergic nerves innervating the vascular bed. After then, already in the course of several decades, more than
ten types of neurotransimitters including acetylcholine, serotonin, substance P, and calcitonin gene-related pep-
tide, etc., have been observed in these nerves. To determine the origins and pathways of cerebrovascular para-
sympathetic nerves and sensory nerves, retrograde axonal tracing with immnohistochemstry has been studied.
The cerebrovascular parasympathetic nerves originated 1) in the sphenopalatine ganglion (SPG), and 2) from the
internal carotid ganglion, and also 3) from the otic ganglion. While the cerebrovascular sensory nerves originated
1) in the trigeminal ganglion (TG), and 2) from the internal carotid ganglion, and also 3) from the upper cervical
dorsal root ganglia. The neurogenic cerebrovascular vasodilatation was demonstrated in vivo, by the electrical
stimulation of the cerebraovascular branches of TG or SPG. This vasodilatation was attenuated not by anti-
cholinergic agents but triptans as well as anti-CGRP agents. This implicates the mechanism of pathological neuro-
genic inflammation and vasodilatation during the migraine attacks.

(Clin Neurol 2012:52:819-824)
Key words: innervations of cerebral blood vessels, trigeminal nerve, parasympathetic nerve, migraine, cortical spreading

depression




52 : 1363

<V VRY T L (3)—14—3>/NIERHROFKITE S : CARASIL JHRENTFE D R HI R

CARASIL Hriiz F5 D & mi{Gpr [,

H

Y

(B PR 2012;52:1363-1364)

.

Key words : cerebral autosomal recessive arteriopathy with subcortical infarcts and leukoencephalopathy (CARASIL),
/PR, HTRAL, MRARZ bOAIVE—, F 27 FHi%E

FEBIE 44 ek, EFIE ETRMBIET. 20 RA0EI Y
W % A & 8D, 38 IERRICSAE F T O - RO A L
W LIC 22 EHEL, EEEB/R CEHOEIETE & 2
W s iz, 2 OBICHIAT S 72 0EE MRI CIREHEICTE A
O T BEFHES A LD N, AN TR &
Befe, BimEVERRE - M4 - BEVA a7 4 — L TH
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CEEEPMER I N2, FHOEFEEZE LT B ERICHFH
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BIlW/bhWnwZ EARESNAY., Zhid, IBEE#£2 51
TEELZNTHH, MEEUEPRFRETETHL LI
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X i mutation in the HTRA1 gene causes CARASIL without
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3) Nishimoto Y, Shibata M, Onodera O, Suzuki N. Neurologi-

cal picture. Neuroaxonal integrity evaluated by MR spec-

1) Hara K, Shiga A, Fukutake T, etal. Association of
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2009;360:1729-1739.
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Abstract
Clinical manifestations and neuroradiological findings of CARASIL with a novel mutation

Mamoru Shibata
Department of Neurology, School of Medicine, Keio University

A 44-year-old female was referred to our department for the evaluation of diffuse leukoencephalopathy. She
had exhibited lumbago and gait disturbance due to lumbar spondylosis in the third decade of her life. She had be-
come bed-ridden at 42 of age. Besides, she had developed with cognitive decline and decreased speech in her early
forties. Consanguinity was recognized in her family pedigree, such that her father and her maternal grandmother
were cousins. One of her elder brothers was found to have developed similar neurological abnormalities. She had
never been hypertensive. Blood and cerebrospinal fluid examinations were negative. Cranial MRI revealed exten-
sive white matter lesions, but there were no abnormal findings in her MRA. Locally decreased cerebral blood flow
was revealed by cranial SPECT. Despite the lack of alopecia, we considered the diagnosis of cerebral autosomal
recessive arteriopathy with subcortical infarcts and leukoencephalopathy (CARASIL). Her DNA analysis dis-
closed a novel mutation (c.G821 A, p.R274Q) with homozygosity, also identified in the affected elder brother. The in
vitro assay for TGFP repressor activity of HTRA1 implied that the appearance of CARASIL-associated alopecia
was independent of TGFp repressor activity. Longitudinally performed MR spectroscopy showed that her leu-
koenceplopathy was characterized by early demyelination and intact axonal integrity.

(Clin Neurol 2012;52:1363-1364)
Key words: cerebral autosomal recessive arteriopathy with subcortical infarcts and leukoencephalopathy (CARASIL),

small-vessel disease, HTRA1, MR spectroscopy, lacunar infarct
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BWRIED 7= DN U 5 RO BRI 2 REL TWE S
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Abstract
Mechanisms underlying migraine chronification

Mamoru Shibata
Department of Neurology, School of Medicine, Keio University

Chronification of migraine occurs in approximately 3% of entire cases annually. Some risk factors, like obesity
and affective disorder, exacerbate the migraine disease conditions. The incidence of migraine chronification is de-
pendent on the baseline frequency of migraine attacks. Functional MRI data support that dysfunction of the de-
scending anti-nociceptive systems plays an important role in the development of migraine chronification. More-
over, several studies employing voxel-based morphometry have revealed morphological alterations of gray mat-
ter density in various brain regions, some of which are irrelevant to the sensory or limbic systems. It remains to
be determined whether such organic changes are either causative of or attributable to migraine chronification. A
preclinical study showed that cortical spreading depression can activate matrix metalloproteinase-9, potentially
leading to disruption of blood-brain barrier and subsequent parenchymal damage. We demonstrated that TRPV1
(transient receptor potential vanilloid subfamily, member 1) stimulation in the trigeminal nociceptors induces mor-
phological changes of microglia and astrocytes in the trigeminal nucleus caudalis. Recently, botulinum neurotoxin
type-A (BoNT-A) has been approved for patients with chronic migraine. The primary action of BoNT-A is inhibi-
tion of regulated exocytosis at the peripheral nerve terminals, raising the possibility that certain peripheral fac-
tors are implicated in the development of migraine chronification.

(Clin Neurol 2012:52:1012-1013)
Key words: migraine chronification, chronic migraine, descending anti-nociceptive system, TRPV1 (transient receptor
potential vanilloid subfamily, member 1), botulinum neurotoxin type-A (BoNT-A)
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Abstract
The practical use of acupuncture and moxibustion treatment cooperated with neurological practice

Satoru Yamaguchi, Ph.D.” and Nobuo Araki, M.D., Ph.D?
YThe Center for Oriental and Integrative Medicine, Saitama Medical University
Department of Neurology, Saitama Medical University

The greatest number of patients in our department are those referred from the Department of Neurology.
These patients usually present symptoms or conditions such as peripheral facial paralysis, primary headache, or
cerebrovascular disorders; acupuncture and moxibustion treatment have resulted in an overall favorable effect.

Regarding the effect of acupuncture and moxibustion treatment on the prevention of migraine attacks, a two-
month course of acupuncture has been shown to decrease the number of days with a slight or moderate headache.
Furthermore, we have seen a relation between the alleviation of headache and that of muscular tenderness in the
neck-shoulder region and masticatory muscles. The results of Arterial Spin-Labeling MRI, by which we determine
changes in cerebral blood flow before and after acupuncture stimulation in patients with migraine, have revealed
that acupuncture stimulation induces an increase of blood flow in the thalamus and hypothalamus, opercular part,
cingulate gyrus, and islet. This differs from the response obtained in healthy individuals.

It has been shown that acupuncture and moxibustion for tension headache is highly effective and the action
mechanism of acupuncture and moxibustion is associated with relaxation of masticatory muscles hypertonicity in
the neck-shoulder region and normalization of circulation dynamics, contributing thereby to the alleviation of
headache. Moreover, the automatic nervous system has been found to be related to such analgesic mechanism.

Based on our experience, we consider that traditional medicine based on acupuncture and moxibustion is
highly effective in patients with neurological symptoms.

(Clin Neurol 2012;52:1287-1289)
Key words: Acupuncture, Migraine, Tension type headache, Arterial spin-labeling MRI, Automatic nerve
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Abstract
Mechanisms of acupuncture and moxibustion on symptoms of neurology

Kazunori Itoh, Shingo Saito, Shunsaku Sahara and Yuki Naitoh
Department of Clinical Acupuncture and Moxibustion, Meiji University of Integrative Medicine

There is some evidence for the efficacy of acupuncture and moxibustion treatment in symptoms of neurology
(pain, anxietas, depression and motor ability), but the mechanisms of acupuncture and moxibustion remain un-
clear. We examined the remediation mechanisms of acupuncture and moxibustion on symptoms (pain, anxietas,
depression and motor ability). Some of papers reported that the serotonin and dopamine was increased in brain by
the acupuncture and moxibustion. In addition, the treatments of acupuncture and drug reported less depression
intensity than the drug only. These results suggest that the serotonin and dopamine in brain was improved by the
acupuncture and moxibustion, and acupuncture and drug therapy may be more effective on symptoms (pain,

anxietas, depression, motor ability) than drug therapy.
(Clin Neurol 2012;52:1294-1296)

Key words: Acupuncture, Moxibustion, Serotonin, Dopamine
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Abstract
Acupuncture; as a valuable tool for headache

Haruki Toriumi, Taeko Ebine, Toshiya Kuroi,

Shibata Mamoru, Toshihiko Shimizu and Norihiro Suzuki
Department of Neurology, School of Medicine, Keio University

Acupuncture is known as the effective tool for headache, but the mechanism of the effect is unknown. We al-
ready revealed the acupuncture effect in the clinical team of headache center in Keio University Hospital. There-
fore, we tried to establish the animal model for elucidation of mechanism of acupuncture effect in the pathophysi-
ology of headache.

Resent study, we reveal the threshold-reduction of the genesis of the cortical spreading depression (CSD;
thought as the trigger of migraine attack) during the trigeminal nerve stimulation. This result suggests that, the
somatosensory stimulation may influence the occurrence and severity of the pathogenesis of migraine.

Furthermore, we assume that our result may lead to the underlying mechanism of acupuncture effect.

(Clin Neurol 2012;52:1297-1298)
Key words: acupuncture, trigger point, somatosensory stimulation, CSD
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