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1. FUBHIC

Ko, AFERCHEBT 22 EDEWERTH L. Hil
AN L TAEMEORWERITH S, MY Ty o RIEH
PRHHESNE LR, ZOREERICHTLIMAITES
WZHIMLTWa. Lo L, REZIHREEBOMREFAH XA A =X
LDV TIEAHO ML L, BUE DA )73 X ) #ME
W INTWAS, ZOBEE LTHERIIESETFTHL L
5 LINEEEZ KT S A2RBETH LI 0bOT, iy
HREETIERVwT L, BEENEN L DEROMAS D
THDHLVIIEREED Z & 45 2 &R SHIRNRE2HETH
528, FMYLREWETVOERSHEETH ) HED—
e KSR 2802wl Ik 5.
ZIZC, BUEZEZON TS FEBORBAMOM &% £ &
D7z EHICHERBORIEDT | X &L % 1) 9 B AR O 31
JH D generator) IZDWVWTHEEL, bbb Tribitbh)s
B 5 222 L7z orexin & IR & OB IZONWTHHRRS S
L9 5%.

2. REABOREEEICET 3R

WA, BRI o SR AY R DG & 2 g I o
FERE L, ZRIT0 & < NI o#F 2RI & 0 aEh ik
HRASER S LS &9 1% (vascular theory) (2 & 1) iR HE
WEHEI N Cw Lo L, R EOEREBZ 220, F
T2RTIRIE RIS & B BEPEREIR720) Tld 2 < AR DI B A3 T
HETBEEERD & b)) 2R, BT 2 MEBSEIRE: &0
HADMAE R CTIINETH 572, OB A 7 = X 2L Off
D7 OIZHEALFWEA 2 S, ZOFBIZBVwTEa b
= R HHESR O F BT OIRENO G- S I S,
BRICHEBOMI O L CEELRFEZRITZ Ll o72. &
512, 1980 4R 2 O BRI FE VR o0 it Ry I i g D B % 12
L0, BIRREI RN R BB BEZE D & BN AR IR 3 5 ST e[
DG 72 hyperemia & Z 12 O & & < RIFTIK MLFEAR T 2%
GAETHIEDPWOh oz, THIIBWERTHEIH
T 72 BB IR IE P (cortical spreading depression : CSD)
ERAEETAODOTH Y, L CSD D & 9 2 AfE D

BERFICL VBT L L) MRS (neuronal theory) A%
RIBENTz L L, TNZZTTRERHZ O OOk 3 H
T&Y, FMPERDFEBETE LT

Z2T, INHEHETCHHTIETREBENOB=X
MR 3 (trigeminovascular theory) TH Y, BAEFE S
\CEIEICE 2 MRS (neurovascular theory) & W\
ATHRVWHTHS. Thbb RHORE XY =k
DOERGGDRF S N, ZEERNG D & OIZZWH OB A3 E
HEE N, WRERRNERIE oMK E & b IHRE M RAE (neuro-
genic inflammation) 238 2 5. i)y, =LA n O BAE X
afferent fiber |2 & ) Z AR S i, X 0 LEBofH L
HRANLARESI NS, 2 OB, IHERN T B R O & DRt
MEMARIC X ) BEPRERSIBLI T 25530 THSL. Z0H
W& D BRI R R EE A EICHT 5 2 LAY R
L%y, ko b= UREMMEHETH S M) T Y REHO
BRDBFHPTRE E o 7o, b b, FEURIZME R & wkE
WG ICHBEN R BH2 DD, ZoKEHHT 5 symptom
complex L # 2 bk,

LU, BUERBER OFREICHE LIRSS 2 b &
LCHBEENTVED, RPEZICHS»ICR> TV RVEYRD
5. Fhud, (1) MAEREROFIEDT &4 Lo T 5
(THbOLRBEORP L IMPAHRERZ L), T2 (2) Wi
DL FHHIHIC CSDIFHBLL TW B D%, & LRI F B
OIBRIFETH 550, WhH%2ZERPAIROLEL B E
T50H, (3) FERMBEIERIE ICHE D 5 VIZNEINE O
wizd B0, (4) FIE, BHEIR, FEEOFROME AT
P LERTREINTVDEDN, % &R BN S
PeoTwD, LTI ERORIEDEREI Z=FHR & LT
WAL DLBDONEZLENDD, FTORBENLKRELLTED
IO HIREESEZ SNENIIOE, bbOMRLINZ T
LRI 5.

3. HEEAED generator

Fr B8R @ generator & LC, CSD & MO MR E &
nTws?,

CSD & Zhiz & b 7)) Bl i, wiJkz A3 I He
THHETDH BH, BWEERETIE, KN EOEEN BRI

JEER AR NAE (T228-8555 HIBUE AL 1—15—1)
(Z4+H 2008 4E 5 H 16 H)
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H D\ CIIEEM G E - AU, IRI0L, SIREO L) T AO@H %
CTHBT2ZEBMoNTWS. 2O LIIMiERo—B
HOWEBITHE (spike) B & OB & & DB DOBIL T 5 ikt
WEOMHEIREL Y 2 ), ZhDHREIED SATEIE IS
2~6mm/ 5> ORIETHET S, b M T, KRR B
Bre gL TR &, BAEE CHI S 22 7% CSD B ZLAs
IRENBWZ ET, BEPEINEHDL H - 7225, func-
tional MRI %° magnetoencephalography (2 & % H1 R A5 & 2
LD, L PORBEBATOHIAL TR ZEURS N, &
72, CSD 23§ % & /P T O R E oM RIZ B VT
)T AAF Y, —BILEH(NO), 7I9F F Ui, Tury
TIYTAY, TNY I VR EDREEIALDFEREND Z
EVHLMTEN, TOME, ZLMBRmIREL SN, sen-
sitization & & b 12 afferent B & O efferent M J7 [0 (2 G PEAL
SNTHERBESHBTZ2b0EEZ 5N E. LaL, midk
DO WHEHFETIX, ZOX) RBELIBERVICBZEINL T
B ZORH I, BIIRO 7 B I ERRIEIR 2 IBL LS
L Wvwnbw b silentarea lCCSD BB T D EEZOLNTWS
B, WEREIZRZZIC 2\, 7272 CSD AR OB BB S & %
AMTHP LR T VW ELHETH S,

—75, KM OMIKEFRZODOEEHRL TBZ 23S
TlERL, LLARARETICHBAT 2 EE 2 5L, KR
nociception % i3 % B AR & & o iR HE O — i
OBBERFICLIYVHHATLLTLHWBTETH 2. E
B%, b b CBISE S M BEE SRR O R 0 o i 1Ak

FRERHHESE  48%11% (2008 - 11)

(REMAE R T B, & 5 W IZH N @ periaqueductal grey mat-
ter (PAG) & 5< %), PAG 2D OORIHIC X 5 ) HEiiAk
DGR TR EDHEFED S generator & LTINS DxeeH
WEAEH S 2 BN D 5. BIEBTD, Zh S O
LMD B VI TR & OBH LR BRE R MR
Zuv Lo L, IR ORI ETIE T To BT THI%
SNBZRTH R, FAZIMRMEROBR2BEICL S
MR R 2R D TR T E v, IR 358 1Y
7 generator £\ X DX, EFICE DV FHGOEEVWIT L
%5b0LbEZOLND.
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I bbb, KIEFD generator & L THEMNZ b Dix CSD
LEZONBD, THNICHEIIREL TH 5 DNEHOMBER b
BI5-LCwa BB cEEzZoNS (Fig ).

4. Orexin & KE8fE

Orexin 1&, BUR T HAMIEF (2 BAE T 2 AR & < e
LCHAET 2 MBERTF FTH Y, 337 3 /5RO orexin-
Ak 287 3 JFHD orexinB 2B 5. Orexin ZEAKIT R
%, TR, 5 0IE PAG & EORTEFEDOSAEIC B S 5 5
PACIREICHAE L T 5. Orexin 1%, i - IR T o€/
7 I UARSRICES L CTHEROREE B XIZTY. Zof
B REBNICHREG T2 LEHWIETARLLICEBIRE L 20, IE
R B2 7T — VORI B I o TWD, EEE, FLvaL S
¥ —DBHE ORI orexin BT X DO TRKMETH L. T/,
orexin [T AHFRA~OFREIEH A LT 5. FEHOIAE
EREAMEIR & BT 5 2k, FBAELOMENH L L
B L DS TWED, T &Y orexin 25 B FIE IS
B5-3 2 T REME & HEM L MRS L7279,

R VREHEAL U 7250 T CHRI L 72 plasma @ orexin 5B
BHBERBETI Y PO — I ORTHEEICRMEEZRL
728, B 512, BIWERRTIX orexin OJNE IS CHRIMLGT A1
s %5, SRS ICBW TIIMIMEREmA A o s5h
Th o7z (Yonekura J et al Tfiirt). F72, BREH ) 7 AE
WEMEICHT T 2L THEREND CSD OFEE % orexin
SN U7z (Yonekura J et al #F5H). $%bH, T O orexin
DOAEAICSD T4 b b FEMRBIEL WH L 23\ &
HRIREZTER L TV AR E Z SNz, T b bR
b PR O genarator D 1 D& # 2 5N (Fig. 2). BIfE,
BN ERRIC O X S HICHETTH L. —J, orexin
DOBA R AEIEE 2 EET 5 L, BRNRISHEES Tldsk
WEEZONDH, FEBOHEBEICOL L REDEZ S
n5.
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5 T & ®

FUfR OIRREICD &, & |Z genarator & Hul & L CTHESE
L7z, WRER7210 CldZe CBURTER S lr B O mREIC I 5§ %
WD EZOND L HICR ), SHELRLRERISERE
THZEDPHREENS.
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Abstract
Pathophysiology of migraine—migraine generator—

Junichi Hamada, M.D.
Department of Neurology, Kitasato University School of Medicine

Migraine is an episodic and popular headache disorder. Migraine arises from a primary cerebral dysfunction
that leads to activation of trigeminovascualr system. In the 1940s cerebral arterial constriction and the following
enhanced dilatation was considered to induce migraine attack. Next, the cortical neuronal change that is well
linked to the migraine aura was considered to be primary mechanism of migraine attack. Recently, the trigemino-
vascular system has a main role in the pathophysiological mechanism of the migraine. From the animal studies,
cortical spreading depression (CSD) may induce the activation of the trigeminovascular system and may be a trig-
ger of the migraine pathological mechanism. Also the activation or the functional change of brainstem nuclei, in-
volving periaqueductal grey matter, raphe nuclei, and locus ceruleus, may be a trigger of the migraine attack. We
have showed that the level of plasma orexin-A in the migraine patients during headache free period is lower than
that of control. From the animal experiments, we also showed that intracerebroventricular injection of orexin in-
duces the increase in the cerebral cortical blood flow, and that the intraarterial application of orexin cannot in-
crease the cerebral blood flow. We consider that orexinegic neurons in the lateral hypothalamus may be a genera-
tor of migraine.

(Clin Neurol, 48: 857—=860, 2008)

Key words: Migraine, trigeminovascular system, brainstem, orexin, hypothalamus




