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pretended to insert the needle and to use the ‘sparrow
pecking’ technique, then removed the needles. A simula-
tion of needle extraction was performed after 10 minutes
by touching the patient and noisily dropping needles into
a metal case. The mean number of insertions was 4.8.

The acupuncture was performed by an acupuncturist
with 4 years of acupuncture training and 3 years of clinical
experience.

2.5. Evaluation

Primary outcome measures were pain intensity during daily
activities such as eating and talking, quantified on a 10-cm
visual analogue scale [(VAS) 0—100 mm], and oral function
assessed by measuring maximal mouth opening (MMO). The
pain VAS score was assessed immediately before the first
treatment and at 1, 2, 3, 4, 5, and 10 weeks after the first
treatment. The MMO was measured before the first treat-
ment and 5 and 10 weeks after the first treatment. The VAS
and MMO measurements were completed by participants
immediately before each treatment.

To examine the efficacy of the blinding technique used
in the study, the participants were asked to select an
answer to the question, "How did you feel when the
acupuncture needle was inserted?” This question was asked
at the end of the first phase. The available answers were:
(1) “Needles were inserted into the muscle”; (2) “Needles
did not penetrate the skin”; or (3) “l could not tell the
difference.”

2.6, Statistical analysis

The data are reported as mean =+ standard deviation (SD).
Dunnett’s multiple comparison test was applied to detect
significant changes within each group. To compare the
results of two groups, the area under the curve (AUC) of
pain VAS was calculated from the summation of the
time-response curves for individual patients. The AUC data
(arbitrary units) for each group were used for group
comparison by one-way analysis of variance followed by
post-hoc multiple comparisons using the Bonferroni
correction.

The assessment of the success of blinding was analyzed
by the chi square test. SPSS (ver 11.0, SPSS Japan Inc.,
Shibuya, Tokyo, Japan) software for Windows or SYSTAT 11
(SYSTAT Software Inc., Washington, Chicago, USA) was used
for the statistical analysis. A p value < 0.050 was defined as
statistically significant.

3. Results

3.1. Patient characteristics

No between-group differences were found in age, pain
duration, pain intensity (VAS), and drug use, all of which
were measured at baseline (Table 2).

A flow chart describing patient progress through the trial
is shown in Fig. 1. One patient in the TrP group dropped out
due to adverse effects (worsening of symptoms). There was
no between-group difference in drop-out rate (p = 0.390;

Kruskal-Wallis test). The analyses were performed on the
15 patients who completed the study.

3.2. VAS score

Pain intensity decreased at Weeks 2—10 in the TrP group
and Weeks 4-5 in the SH group when compared with
pretreatment levels, respectively. These improvements
persisted 5 weeks after the cessation of treatment in the
TrP group. The mean VAS score decreased significantly in
both groups (p <0.001 in the TrP and p < 0.050 in the SH
groups by repeated measures of analysis of variance). This
is shown in Fig. 2.

The AUCs for pain intensity (VAS score) are shown in
Fig. 3. The score was significantly lower in the TrP group
than in the SH group (p = 0.003).

3.3. Functional impairment

The MMO measurements for all patients were almost in the
normal range (men, 45—60mm; women, 40—55mm);
therefore, they did not significantly increase in either group
(Fig. 4).

The AUCs of the MMO score of the two groups are shown
in Fig. 5. Although higher in the TrP group than the SH
group, the MMO scores were not significantly different
(p = 0.236).
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Figure 1  Participation flow in the study. One patient was
excluded after she dropped out.
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Figure 2  This shows the effect of acupuncture on VAS score
for chronic temporomandibular joint myofascial pain. The pain
intensity was lower at Weeks 2-10 in the trigger point
acupuncture group and Weeks 45 in the sham group when
compared with pretreatment scores. *p<0.05. {p <0.01.
B = trigger point acupuncture group (n=7); € =sham
acupuncture group (n = 8). VAS = visual analogue scale.

3.4. Assessment of the blinding technique

All patients regardless of treatment stated that they had
received needle insertion to the muscle.

4. Discussion

In the present study, there was a statistically significant
difference in pain relief between the TrP acupuncture and
SH acupuncture treatments. The results suggest that trigger
point acupuncture treatment may be more effective than
sham acupuncture treatment for chronic TMJ myofascial
pain.

TMD is a major medical and social problem that causes
severe discomfort and reduced ability to eat. In many
cases, pain is related to deformation of the TMJ and muscle
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Figure 3 The columns indicate the AUC for changes in the
pain VAS score in the two groups. During the observation
period, improvement was greater in the trigger point
acupuncture group than the sham group (p = 0.003). *p < 0.01.
AUC = area under the curve; VAS = visual analogue scale.

Figure 4 The effect of acupuncture on MMO score indicating
oral function. The mean MMO score showed no significant
increase both in the sham and in the trigger point acupuncture
groups; p>0.05. H = trigger point acupuncture group
(n=7); 4 =sham acupuncture group (n = 8). MMO = max-
imal mouth opening.

tension around the joint [9—11]. A wide range of treat-
ments are used, including drugs, physical therapies, and
manual treatments [3,4]. Acupuncture treatment has been
used for pain relief for a long time. Several studies have
examined the efficacy of acupuncture treatment for such
conditions [9—11]; however, due to confounding method-
ology and lack of adequate methods of acupuncture
control, the true efficacy of acupuncture has yet to be
ascertained [11]. Although a high-quality controlled trial
has provided evidence for relief of TMJ pain [14], there
remains a need for good quality placebo controlled trials in
this area.

The importance of the sham-controlled randomized
clinical trial to control for the strong placebo effects of
acupuncture has been debated [13,15—17]. Nabeta and
colleagues [13] reported that various control groups have
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Figure 5 The columns indicate the AUC for changes in oral
function in the two groups. The trigger point acupuncture
group score was higher than the sham group score, but the
difference was not statistically significant (p = 0.236). AUC =
area under the curve.
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been employed in acupuncture randomized controlled
trials, such as no-treatment controls [18], mere pricking
(without penetration) [19], minimum acupuncture (shallow
and weak needling) [20], and mock transcutaneous elec-
trical nerve stimulation [(TENS) without current pulse]
[21,22]. However, in most previous studies, results were
positive in studies that used a nonacupuncture control
group [18,23] and negative in studies that used sham
acupuncture or mock TENS as the control [24,25]. There-
fore, the choice of control might have important conse-
quences. The sham acupuncture technique used in this
study was very simple. We used needles with blunt tips. The
practitioner applied the same procedure for both the real
and sham acupuncture treatments. Blinding in this study
appears to have been successful.

Although one patient withdrew from the study, we
considered that the influence of this withdrawal on the
results would be small. In fact, if the data from the patient
who withdrew because of deterioration of symptoms were
included in the analysis, they would have reduced the
overall effect in that group. This must be regarded as
a limitation of the study. Another limitation to this study is
its small sample size. Moreover, previous experience with
acupuncture and confidence in acupuncture may influence
the measurement of efficacy [13]. Therefore, another
limitation of the present study is that the subjects were
acupuncture school students, who had considerable
knowledge of acupuncture and the special sensation of
degqi, as well as those who had confidence in the efficacy of
acupuncture.

4.1. Effectiveness of myofascial trigger points as
sites of acupuncture treatment

The myofascial trigger points have often been used in the
treatment of myofascial pain syndrome. The myofascial
trigger point has been defined as a highly localized and
hyperirritable spot in a palpable taut band of skeletal
muscle fibers [1]. Important characteristics of myofascial
trigger points include local pain or tenderness, referred
pain or referred tenderness, and local twitch response
[1,12]. Acupuncture or dry needling of a myofascial trigger
point appears to provide immediate relief of pain related to
that myofascial trigger point [26,27]. However, the effects
of trigger point acupuncture on chronic TMJ myofascial pain
are still unclear.

In this study, clinical results suggested that the analgesic
effect of trigger point acupuncture is better than that of
sham acupuncture. Myofascial active trigger points are
supposed to be sites where nociceptors, such as polymodal-
type receptors, have been sensitized by various factors
[28,29]. In particular, sensitized nociceptors might be
a possible cause of localized tenderness, referred pain, and
local twitch response [30,31]. Moreover, the trigger point
insertion of the needle (but not always acupuncture point
insertion) affects sensitized nociceptors [31—33]. Thus,
acupuncture stimulation of myofascial active trigger points
may produce greater activation of sensitized polymodal-
type receptors, resulting in greater pain relief.

Trigger point acupuncture provides significantly more
relief on chronic low back pain and neck pain as compared

with standard acupuncture [26,34] but not of chronic knee
pain [35]. These findings suggest that the myofascial pain
near joints in contrast to other types of chronic pain may
depend on different factors such as inflammation and joint
pain. Therefore, the effects of standard acupuncture on
chronic TMJ myofascial pain may be as effective as trigger
point acupuncture. However, the limited sample size and
poor quality of these studies highlights and supports the
need for large scale, good quality, placebo-controlled trials
in this area [36].
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Fig. 2 An overview of the probable origins and pathways of sensory nerve fibers to the intracra-
nial segment of the internal carctid a&‘tery (ICA) and the cerebral artery in man. The assump-
tions are based both on the findings in man and monkey. ACA: anterior cerebral artery, BA:
basilar artery, CG: cavernous ganglion, DPN: deep perusal nerve, RF: ethinoidal foramen, GSPN:
greater superficial petrosal nerve. [CG: internal carotid ganglion. ICN: tnternal carotid nerve.
LSPN: lesser superficial petrosal nerve, MCA: middle cerebral artery, NCN: nasociliary nerve,
nV: 1t ophthalmic nerve. nV: 2 maxillary nerve, OTG: otic ganglion, PCA: posterior cerebral ar-
tery, RO: rami orbitales, SCG: superior cervical ganglion, SPG: sphenopalatine ganglion. TG: tri-
geminal ganglion, VN: vidian {pterygoid) nerve.

Laser Doppler flowmeter probes MEHRESFEEINTW:. Z2C, To®E (v b)
CREEA L 7-BPZE AR o B OB Bk OB IERK D 513
EXAEMOER (RERENRE) £7 v PEBVWTHERER
ML TZORME~NB L ITTE8E L 5~ (Fig. 3. X
F# (5V, 05msec. 10Hz, 308) 2k h £HMEDELLP
li s LR ESEOEILE & b b2 10~40% O
KMfFOBEME RO, Tbb, HEEEROLEWERS %
in vivo CHEBH L7z,

Stimulation electrode

LG 4, FEBOREBHANDREE

4-1. ZXAEREE O b= 2 2 OBBROMBY]

—75, 1990 I ) BEORER S 2RI ARNESR

Fig. 3 Schematic representation of measurement of cere- THLEHEBE TRty b=y GHT) OBRETHEFOEKR
bral blood flow through electrical stimulation of the naso- R LTHONTEY, 5HT s w2 Bk =2 F (}Y

ciliary nerve (NCN). The cerebral cortical blood flow (ip-

silateral side} and the thalamic blood How (contralateral 75 7) {iﬁﬁ[ﬁl’é‘@ﬁﬂﬁiﬁfﬂé%ﬁﬂgi:mﬁi‘%% cenBln
side) are measured continuously by laser Doppler flowm- ol & @ﬁﬁ'@@ﬁ?ﬁﬂ% Hig L ¢, g coRERs
etry. The nasociliary nerve is electrically stimulated out- BELSHT SEAEOHRZEBHT A0, B CTRER
side of the ethomiodal foramen (EF). ACA: anterior cere- FHRERHBIC L AR EERERORMEEF N 2/ERK
bral artery. BA: basilar artery, GEG: geniculate ganglion, L. SP B UFCGRP 4% (b-CGRPS837) L YT ¥ v %
IC’A: 111\((:::;131 carotid ai'tery, SC(?. superza{cerv'ma] gan- B LT EOMES S L7, 2085 R Y 75 > 12 CGRP
glion, SPG: sphenopalatine ganglion, TG: trigeminal gan-

glion, V1. ophthalmic nerve, V2. maxillary nerve, V3: TEEAGTAREAEC, BRLEORSHERETSIL

mandibular nerve, VI facial nerve. EHLMCLA(Fig.4). Fig 5o, RME & =K,



B I B AR IR O 2 Bkt & RS (e B e O & B L C 52 : 821

Change in CBF (%)

control
h-CGRP 8-37
sumatriptan
P<<005

P<0001

10 20

40 50 60 (sec)

Fig. 4 Change of cerebral cortical blood flow upon electrical stimulation (ENS) of the nassociliary
nerve OV, 10Hz, 0.5msec impulse duration as a continuous stimulation {or 30sec). Comparison
with flow after administration of h-CGRP 8-37 (60ug/kg) or swmatriptan. Values are means and
SEM of 10 animals. The cortical blood flow increases significantly upon electrical stimulation of
NCN. This flow increase is atienuated by sumatriptan of CGRP antagouist, h-CGRP 8-37.
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Fig. 5 The schematic illustration of the cerebral blood vessel and innervated trigeminal nerve
terminal with 5-hydroxytryptamine (3-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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7aga—A-y L ¥ CHRE LR IOEME - REHI
BE lom OFEBEHERL, 75 X7 74 /5~ 2% 556 ROI
PO CKED SEX S3om OEBICHAL, H~ayFrsr
TEoTHBHLTEALEZHE L2 (trans
ilumination). [FI¥§IC double-beam cold light 12 X o TREEIC
EHL, NY FNZRT740% (A=550nm) %@L T digital
video-camera IZ CHMREL, BNV T 523 ar %
B2 7% o 7> (epiillumination). 03M KCl iF# % R ICHER
54528124 CSD 2#FR L7, %5805 S sk #mE
B () B TSR T S8 (HE) »°< v » 2 LIBIL,
# 3mm/s TEMFFICED > THRIER L. BB TR
EE& 15~50um OBV AR OBELIZBOo N
7= IR, CSD o##Eic & b ko TKOEBRITEL
LZdrorzsds, /ABIIRCIX CSD #IHICIUE L (55%) HwT
145 LIRICHEE (155%) L, —H#EsbeRLA: BiRkie—
BRCHET 2 b Tk {, SERODGERSPBH L2t
SRR T 5. CORBTKCBHEOHEHETIZ
Lo THIAZINLZ L L), MBNEO KBEDOLRIZLS
EEERIEEINS.,

4-2-3. EEHZICL 2 MEOZEOHE

ME* & SIHEICTEAT 2740, MENEHRICER
BNCHEEH T 5 Tie2GFP v 7 RICBWT, YV ¥ VFiEE
TOEME « BEEICEE 3mm OBEBEERL, EHBRA
TDCEMBLUL—~¥— Ky /I —MEshc X 5Bl %
RELLFLHABEBMET CHEKE L, EERFTY 7 b
ImagePro # b bV THEFEIRENE Lz, BHIC/ER L
AHEBICIMKCIBEEE T 5 L DCEMO—BHET,
F bbb CSD FRE L, KERROE LV IUE63%), Fiv



i 1 2 AR IR 0 2 Bk & SRR B RR O & HIF L C

TR (112%) 2520 Sh, FEAE SRS~ OB 8
BEND, OB LRI O — BT & B R5] T
L, CSDii##s, WM T L (post-CSD oligemia), %
BRI EAR0 B, MEWE FITC T~ LIk
I BRI % MFIR P - U CHRE AT N O L ER O 28 8) % B
35 &, CSD ik, Libu~%®ﬁ~%%%émﬁ%
MERDMFHATED b

4-2-4. %wmgmﬁmmﬁ&@wm

FITC TF 0V L2z IMLERIE & W & IR AR5 L, e
1 A5 (~500frames/sec) L HE AT LU —F— B L O Mat-
lab ZFIFH LA-KEBCHELALY 7 by 27 KEIOIS2 % %
BT, TR P TR BV SR IR % F T i
FL, BHMATNZ 88T 5RINERO &% i U TRT§ %
FHEEPWLL. YL 5 VCHEBELZS y MCBEERERL
THEE#BE L, ROLE#HIC KCI B ek Ta E1C
& 5T CSD %58 L, BT (=& O RUNIRIC BT 5B
M PIARMEGEEZIT 5 &, KCH#55 5 5%, T
33BEIC DA TBET 3 RMRSRER R, Thbbi
MERO B ANO WAL LD W ITIEH CORREE L
AEBE NG, ROI 2 HAHMSTF CREL, ROV b
52 a il ko THNMRMEESLAVvEEET S &,
background darkness 25—#PEC LA, ThbHMEED L
NNV EFE, BHUILE N ORMIRITEAEL L, £ O®%EET
b, OIS D AZ LHBEL, ¥ — 2K background
darkness & RIMEHEE & OMICEAOHBERED 72, T
e b b ARG B AR R MR AME T 45 2 L2 S A
Kol SOk &, BHMIEDERXELSY, Hihd I
FEFE T o T A IS N % Bl il § 5 RIS BIE
Ihs.

BoIZ, AVINS Y CHREELIy MCHEBZERLT
W2 RE L, FRORNE X URAMNIZT DC By, zod
MBI THEENEER S E (POy), L —¥— Fv 7 —Mitat
12 & BB % PR U 228 & RIS AR I BREEE % i L 7=
BHOMHEBRICIMOKCIBEREZEHTT5E CSDAFHRS
N, CSD oIz L T PO DET B L URRBIETHL
WIRILFED KRS ASB 0, CSD IEE M= L 7.
CSD @8, RMBGEE MR 2R THIIER Lo, dal
EFRTHG S RSN S OB CSD @85 b MRS
RSO 1R, CSD 23384 L < & A8
JERERL, e OBMIEICowGERAT A RMERAE %
BEFT 5 &, ZLII—#TI %L, BROSBEITREINL.

5 BbUIC

IR O RE SR DTN &, B HHERME D5 LRI
A5, BAR OB %27, BIiE ORE KIS AYERD
FRE LD L FEHORERENRAOBKE R~/ CSD
BN MERICERN 2B 250, CSD IS LRI
B LR MERELFREDREOERIIAPDoTS
EEZ LN IR OEBNEREEEIC, BLEREOTH
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B AR — 8L, CHR AR RBRE PR 17~
20 FEBEAEMATE B (R A0 3 & OFF US4 4 & e K
FE RO & B e e (b | (417390255 BIFEAiRE ¢
SAHIE) I8 X UK 22~26 F N B [ HBUNBIRAIREL
BAEHEAR A TR R v A % R T 2 R T B & s R
DI (22390182 BRFRALFE + Sk BlE) ok D EIT S
KBFROB—H D & THE 2 0B A (ERREX
ZIREMAHENR), WHHMBEEGEHSS 7 )=y 7 ER),
BEHEEESE (LA 0oy FERKRRER), R8H BE4E
(WIE EmbebeiR) 7o, WE#EPIZ B % - o Christer Owman
Kl (A9 2—F v V¥ FREZEHHIFE), Jan Erik Hardebo %4
(FEHER) B LUBBRBCEEFBAEARAERCRHT
5.
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Abstract

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

Northiro 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
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FEEEER O 9 bAERK 3% XEBEREMEETsZ &
BRI NTVWE, —J, O -0 R, wbws
Pl BB 1SV 2z o Z2HERC b BUE I I BT ER
DREZALEDTVBEIENDL, BREATIETHLZ &N
b, BUEVEFT BUE &R R T O B O RAT IXBhIY 2
REICHDEELZONTVEY, BENFFURNICBITIERT
WERE LT, B A0 EEN RN TH 5. T/, Scher
5V, R OBMLICIER— AT 4 Y COTEHEREEL
TBY, LKA ZBMEFROIE Y~ F3hb f@%’(ii
BHALT B Y A AT 5 EWMELTVA. SO &I, K
HWREEOLICE L RO BB L ERELTVE T
EERRBLTWAS, 2, FBIIRMACT 5 & AU 7 B
fEL v XD IR FAROMROFERIFFHL &
5. IDXIBEREDN, LD ANZALLE->TOHERBS
ENDODPIFYITH B, FHEROIBLEA AL L %58, B
BRI AL T 3 Z XS & U Lo ]S
BFERLTWE L2 ) P besBREMNCTES. T
DX RRIEITRE LRV T TR, BEmEEice b
oTAHALDLENLTOF 4 =7 OSH»LHELAMIZE
WTHELTWE EHESNTHS, FERBREODIRIERE
i, functional MR ORRE D & TATHEERHIFIR O
TIRE-TOEBIEATWLZLPHLMIENT VA,
TAMEABRIHRICES T 2BLEZHRTHY, YWNEHEK
P ER (rostral ventromedial medulla) BISMCHF W - BEKT
AL - B (N, cuneiformis) HETH B, T/, BH
FEED 2 RN oRCABERESE CRPFENERTOR
BWELFELTWAZ L BEHSN TS, Welch 521
FPRAREE B A T, Kruit Y1308 - 855 - RIRBEHE
T MRI ORFREP LB DT EZHREL TS, 2612,
&R MRI % H H /2 voxel-based morphometry (VBM) @
AT S, KBXKOEOBEBOSN CKAAEEOELIH
FEENTWD. LT, Schmitz 571, 2D & ) R BHENE
e HBHMORE H % W IZERBIEHE L OB OMHBME % 5k
LTwa., BICSEMEDOREEA tb%ﬁc’:%hﬁéiﬁ@ﬁ
LT s L, MiECBYCHEEREA - £ LR - L5
TEEZ ECRHAEEEOBETHSHEE Cho A %, Hlld
BEYEE ZRRETIE, EBRE - JE - ARICBWTIKE

HAEEETANECHSL A TH o2 HEINTWS, B
P & ORI R UER L & L WEEOZ L
A, RENEMFELTVE LI THEA, TDLI) %
ZEALABYEAL D FE % D25 5 W 3R R L O RO/
H|THD, voxel-based morphometry O F—FBRED L ) 7z
FRIEMELE KL TV A O» LB S ThVA, FEHE
DFEHE LN LB 285422 503 HEEICHE
ThsH BPERTIEL FEHOWMERBEOBERE ShaKRHE
e Y5 5E PE #1 # (cortical spreading depression) 7%, matrix
metalloproteinase-9 DFHALIT & - THHRKE P ORREE O
EBITIELARENTEY, FEWINEERELZVES
STEED 1 2EBIRINTHWEY, X352, bbhii=x"
FHRAIRIZ BT 5 TRPVI (transient receptor potential vanil-
loid subfamily, member 1) DB =L HEHFHBEZ B
TIZuZY7BLUTA MY A FOBBELEERT 2
I L EHE LY KMo R ER S PR OB RN ENLE
CEBIITHTHY, 8TV THE»SDOTA M4 ¥
B LEMLT, Za—-u il LR S5 25T HELE L
LA, —J, HIMIRE S bWz cDNA YA 707 L A @7
CXoTEREATE S EDEATROBREL BT L, 7
Rh— VAW EREFORBICEELREEND LT LIRIT
WHEENTWEY, Zhid, HEREEAFRORBICES
LTWwBHIEE2RTHRTHY, SO EBHRFEROER L
NAFT—h—DRBICOLIFY ZHWAERERTHS. &L
ARKY Y X RFEFH (BoNT-A) BT AV ARA XV RRET
BHABEROBRBICET IR REERFEBEOFRICE—
B LAHDELRE 2 o7z BoNT-A Th 5, 1BH A FHE
23 2 EHE, BeROSHRTBI Abh g I HO 7
FERWET ¥ LM ZEERRABR CHEIEE N/, BoNT-
ARAra7rar7—EEEEE L, EHBAEHEOMEER
KICBDAZTHATHBERNTSNAREEHD 12 TH S
SNAP-25 2 8)li§ 5 Z L CHRR/MNED =2 v A b~
Z (exocytosis) ZMETAH. ZOHE, WV b= BIEF
BIE~R7F ¥ (calcitonin gene-related peptide : CGRP) 7 &
DOHFEARTF FOF#R TRPVL 2 EOREZHEICHEEL /2
BREHOMBRERRZMET 2 2 L CRBEINHRIREZRT
EEZONTWD. BoNT-A OFHERS, BEREHIZEE

BERE R E B MENT (T160-8582 HUEUERETTE XS IBAT 35)

(HH 20125 H 23 H)
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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)




. 52:1287

<Y VERVY L Q) —8—1>wEARESEIC B T S WATTHIOWREN 2 4R 5
—pRERE TR & U R e U TR A B

PHEARLS R & U 7= GG H 0 SR

e e

(FRPR {4 2012;52:1287-1289)

A FERY

Key words : @763, U, SERBUIRAE,. Arterial spin-labeling MR, B e

1. HEAREOEH

BAEREIZTEULOBRVWEREET A HEHT RO IEHE
E#RTHY, %L OEBLERICHRIFCE L. AREICE
B HEE R OFREIE, 1984 SEIZ MR ZARIEE Ch o
To KB B A8 RO FRICER L S e, DIk, i
W7z BEEE, & CHMREROBFLICETC, BHRP
B - L ca ey,

LF B B BROEESATIC X B LB L b BHUREH
HolzbDIE585% THY, TORTAREEIX293% T
Hole. REBHHE TIXARNFI197% &8P 8E 5O,
KWT, VoS - BEHEL BN, BEEE, YKy
7= a B, ERPTEL MR - O WAER R SRS
v &0z (Fig 1), ZO X5 ICHENED S 0B #KED
b o &b %, Z 0TI YR R R S — UM,
R ERER ETholz. ) LABERICH T 5 REHL
BIX70% PLLoFHETH D, iENRFIRIC BT 5 ERE
HTHLBREROAHEIXDLDOTHWI EPREBEIN
7=

FITAR T, MRIEEsE AR e L o—
KEFREORREII R L TOEABFITOWTEESL, #
BRI BT 28R EHOEHE L EREROFFHIZo
WCHIRT 5.

2 REA &

(1) BYETFRHICHT 5HBHER

¥4k, ICHD-II (International Classification of Headache
Disorders) DR B & 2 S h- 70 61 (B 22 4, k48
B), ¥HER D543 TH Y, KDDL EH 134, B
KD BERST Bl Thotk. FHikld, HERE EOHHOE
LR EEY ORI OWTHBEE 2 7 BETHE
L. EHLHEHBHROBD LEEH 2 COBBOERL O
BEIZ DWW T H 54T L. 2 0E, B OEMRIL BB HIk
%, B - B, IEGRLALOON, MBI VEE

ek U Eo, BUSHEBGISRBHIC XD, SRR 64
H, 17 H#%32H, 27 %18 HLAEICHI L (Fig
2). ¥5IC, FRHBOBRY LSEEER (p=0805), BHE
i (p=0604), MHMRFHHENR (p=0485) OWHEAEOHB %
RL7z.
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(2) Arterial Spin-Labeling MRI % 3 H W -8RI B Ei
Mg a2k

i, FEREE 106 (B 36, KT H) FIYER
39211288, HEEH1060 (Bike s, 4B FHEH
32392 IO BEAMIMAI B L IZTHBIZ OV T, Arte-
rial Spin-Labeling MRI % & b v, @2/ % RikEdT#%
T L, ZOE, FERBEESIEIC LY, HEPHE
RTHE L UCHESHFRE, BHTHRHMPE L USHEHRT
BRI RASIN U7z, ORI ISR — B I R
MO MR MAsA & 8 5.
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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.*
"The 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 {rom the Department ol 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;52:1287-1239)
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 Mozxibustion, 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), bul 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




