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REFZREZT, EHNICIRTHRBEICEL TA> T 28KV EEREERS NS DA HH]
BRBRRGEIVF =2y /22 —0OVICANAT 7 FES Dpause responseZHERLZ L. TOHSH
FERIC T EFIN T COBROBIEE R—NI UHRBOREBRHEMER~LT, Zhick->TE
IHEBREEH 2 —D0 DI FTAORBRECIXTEICEIE L 2K E - KA ST DS/NLL D
RKEBETDIEIZRD. NTUADBRREIESESOHRICBNTHIF T ADA[EEZHET
B, N—=F YR TREICR=NICHBBALAZANY) VEFEZNA L7 EFIO) D KRE®
HENHZHEETH D7 EFIN IV COBREBKEZESZRIL. FOBKRLARAN) O SBE
HIBICRZH OB WBAEREROBFE 21— O ICHREBLEOANA > OREE2EERIT,

F—O—K:7EFNIAVUD, K=RID, R—FV YR ARBEE
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EERMBBEEVNIHBDTHD. TOERJPDRBEHIZ
N—F VR T, FOEN—F 2V IEOAFMTEHD
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OCOBPEDZDINETHIENTES., KNEH%Z
EDREMDIEEAEOEMIZEE T, HIBFICRET
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BoTRAEMOaAYF—T v oA F——a—0rh5
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3. HBRAB-2—-AYER—-NIY=a2—AYDFE
BEE

BREDOIVF—-TP v I 425 —2a2—02iin
vivo CIZ BN HRAB— 21— (tonically active
neuron. TAN) & U TEHSKAEEEMNICFEESNZIS, 4.
I ORFEICEBERETA L THRENERE]S &,
ZDOTANIRTE & 13— RERRICFHRNICR K ERT
3=2—-027T, bHSVEDOFHOMSHhDOEIE. F
ATHEGE, Mt EE) BREKEONRIA-FITELT
{50 % M9 phasically active neuron (PAN) &IETNh 3
Za—0r (BREBH - —oEEZISNS) &Rk
BRiLo /B0 ERTL. RAE 7V v IFRLEOKEE
RRFESMDMBZATT S E2HET. RENBEA
RRICHEN T 322 —X2HBELTHEABENS &
SRITHBETHILENL -2 Lk, T5E, #5
EOTANIIHID DS BTGNS T ARRBKEE
I3 THo 288 KEBICHBSTTRAEL, F0F
FEFETIRENBFERDD IZEHMFITIESEZRT L
diz/ao>Two[6l. T THTANDIEE & EB) D
SMDONTA—5 LOHBIIEY S hEhofk. TD
TANO £ M THEBERXDHNOES LR (initial
activation), THIZFIEH ANT 7 RE O M
(pause) &ZDHDRBLAM (rebound activation)
D 3NS5 %78 DTTAN pause response& &
Fiz. #11~ 2 AMTEEMNERT S L& ZORGMTE
BERBEELED~SHDTANTRONB XSk
e

HAWZ &I, R=NI2za—O bk S
YRETIREERT LD/ S, Schultzd IXYEHEA
RRINESHBIZFEEMITE, DATHZHEEL
THHADENIHRETHNEZ ML —Z2F L, =R
a0 OBEHERRLLI. FELIIERKE
I E BMRORFIT—RRITIEE L 245 BHEBSKZDh
TEEHBETIIRET LDk, FYZRESE
PEBBHOCRINT AL IIC25 EFDEEITHEL .
TANERBSDRZOBEOKR KT OBRETIEI
R=NRI>a—0YRANAS 7 RBEMBIERH (B
B ORI T—RidiciEmL 7.

B 4 I3TANDpause response& K—/{X2 > =a2—0O
COEYRBERZITOEBRPBLIUREEZRTRENEDT
LSBTV D, BEEDTANOREFMFEEIII
R=NR2OBRUNHERYETHDLEA, £ZT
K—=NR3I>Za—020RROMEHE D1 -methyl4-
phenyl-1,2,3,6-tetrahydropyridine (MPTP)% A \» T
R—=NR22Za—02OBBENTAND EHFT BB
EDEIBEBERITITHARLELEZ A, FHED
TAN pause responseldi§RT 2 Z &Athh o z[8l
DD R—/Y3 VIITAN pause response®FE T 57
HOLBEFETH iz, EEE. RiEIZ/R> TBergman b
BRYIVOMN SBRETANE R—NI > Za—D02
DRIFEGETVL. REMIETEHROEH OIERHOIER
ZREECA. REMITRIBCHEBIOERRICE> TR—
NI Za—a ORKMENT S &, FHICAMLT

TAN idpause responseZ &I L TWB Z &ABEIN
7=[9l.

4. TANE R—NRZrz-a—Oro#BAa&4885
BEOEHNLIZE S EHINOBEERMSBOINE
TANE R—NRX2Za—DO2 O#*FERIT. (1) FHEHEED
HEBRIBICIRE T 5% PRI L THEREM
Fick > THRIEBEMT EITS LIRBE T LIRS,
(2) BHEBINELNFRVIEFEHIEETS. (3)
AL < THEORENFTHF THRITNIBET
5. L., Z0ORBEEDIRETSBICEEL TIHEL
72<72% EEMNE. (4) TANOBAIZHHGRE.
R—=RI2oa—0>OBREREHLETIEHRICE
BT, RETHB,

iz, HBRELTR (1) R—=NI2oa—D2ik
BEHRBICESEVIBELRVL, TANIZEESITHIE
BETHTEMHD, (2) TANIZARE U 2 S@Hskiz
EEIHIHEET B, WEHICHT B HIEE & 0EEis
VB, ZHIZHL B—NI>Za—O TRMAMALTHT
RAEBTN, BRI -IHULTREAZLED S,
(3) TANOEBITED RO BEHRICEREINDS
MO R=NRIZa—-O3EHBELERVW, (4) TANEE
Ba>FOAMIKRETZMN, R—NI2a—Orid
HEOREBEZIRIN, BEMETShS, MEFELDX
{BPTEWBIHOO, ESFRITETRTNICRRS>TY
%o

5. TAN pause responseD§fifaA =X A

T, TDOTAN pause responseld ED LD ANZ
ALATEIBDTHAS5M. TAN pause responseld il
WO LS IR OGS, pauseD, EL TR
BREARHO 3 DOMICHI B ENTES(™2), I
DERHUEERIZEVTANIR IV F—C v o105 —
Za-0XTHBT el ZOEERXR—1I D22
BEBLUE—HIIDIY SADZBERIKERETHSH
L0l BRBEAHIRE>TRI S Z &1lnHAS»
REhiz. TOBFICOWTIREBUTOLS TH 3.
1) ¥R &84, 10, 12-14]

RIABEERASA A2 AW THHZES WS L EK
BLUKBEENSDANBEE <LV F—Dy
DAV —Za—D KRB F TR EAEN

(excitatory postsynaptic potential, EPSP) &-EhiZ
EHL-MHEE I T X% EM (inhibitory
postsynaptic potential, IPSP) A4St 5. #HIXIF+7T R
# D4t L /-disynaptic IPSPT$ %, Z I TTAND%¥
BREE %in vitro THRIET 272912, BEK-BEHEATOR
BERNRETD LRV OEPSPIZ &M (longterm
potentiation, LTP) & #iZ#%% < IPSPIZGABAD Y Y
Mk s> F 7 ARMEDOLTPHH 5 & EAEAS MTIED
2l aVFr—Yv i 25 —a—n2 i k=N
I UDSR AR ED2RBEA N D D M5, 16]. D

_Z_



EPSP DOLTPIE R—/N2 DR BEBEKEHET AN LY
LEBBAMPAS A B I UVHEMKEEIN S TLF ¥
FINERTIHDOTHD, LEOERNS, RLIT
TAN pause response® @R EHIZBR - EEMS
DEFEANIT L BEPSPOD5 R—/$2 > ZAKKE
HEOLTPT., THMANS I RFEZHERL, Thics(E
BEWTRZ 5#%1857# (afterhyperpolarization, AHP)
Hipause&7E D, FDpauseDHEIICEPSPOLTP & [FHFIC
HMOBERMAEGABAZ 2 — 0 VIZE Z o 7-LTPHGABAD
BRzEEmMEEsdEEAL, LML, BES Y b
7=in vivo recordingiZ X D %3 L & A /N1 7 BREIIH
BTIIA <, pause2 B ER ZTDITIZEPSPOIEED
£ OLTP T+H4H T, AHPOKXKZ & LiggiEiZz0
EPSPOKZIIZEKEL TWAS I EMNbhoTz. BIZ
5w b @in vivo recordingT ® B O BB BIT K
AA N OFEBEENHMZ RS &% CEPSPOLTPASE Z
52L&, ZOLTPRRDIID R—NI UEKEETHD L
Mg h=nsl.

2) R—XH[17, 18]

Paused /72> B AHPIZHE L /= EPSPIC & » THW:
WREEEAN VLT v XNOBMOIZE DAV DL
HAILE DT, apaminelZB2tE. JERZED 2 fiED
AN T LAEREHEOKF v RN &ICLSD
DT, AVF—Vy I —a—0 DEDRHEIC
KELEBRRKTHS. TOAHPEKRDOSE S HOIHE
FREICE > THBIA>F v+ R Tiabblh
(hyperpolarization-activated channel, HCN) ®piO
TH 517, 19-22]. B Z DIhid R—/VX P D2R A&
DFEHLICE > THEE2ZT S EMBE I, Th
2 & D pauseD FiRF MO IEREANE = S[18].

3) RELREE[23)

PauseD#% D KB B IZAHPT /abH Bpausell &L 5
BABICE > THWEIhEFBL THA A > BHRATS
HRBAAKFEONF v+ RV EOMEICEL THO
TBRZEILEBHBDTHB. R—NI EIhET TR
2<, ZONa*FrRICHERALTEOREE LR S
BBLDANT I DORKBEBND S LN, ZhdHPED
R—/82 D2 A EOiEHIck 528, Db, R—
R DR AL OERILIC & o> TIhENa'F + X
DEFH 2N/ L TpauseZEE I B S DITTH 3.

B9 5 &, TANODpause response® H & I3 & SH 8
DK - ERANCERBRR-NI > 2—0 OBEE
RAMEMT S & K=/ D D5 BEREKEEDEPSP
DOLTPHE I 5. Zhilk > TWAL/AEPSPOKE X
ICHH] U TEAKEE DIV S D AF v RIS CaZ i
AL, Ca"kFHOKF ¥ RIHMHMEOL, AHPTabDH
pauseMthE D, TODAHPD K E XIZEPSPOKRE X
KET DM TOEIIBEPSPOKXZ X LThEEMEKE
¥ENa*F + RO OICEKEFET 5. ThdNa*F+ RILH
D2Z A KHM CHE %275 D Cpauseld BEICEET
S2bHiITH5.

6. TAN pause response® 4258

Tk, ZORERXEDEIRERNEHENHZDIES
3 H%

TANRBRGMIZERRBATS VS —P vy 22—
O2REOTT7EFINAY > 2ERREKSMEICHB UL
FTW3, R—=NRI2=a—0O2ORASEGERNILOT
R=NIDREEITREEEE > T3, TAN pause
responseld fI/N B %= B & L /-8{L 2 1TTHOBRIC
AU DD, FBROTIEDINTHOBRICEEZORD
La7tFla) > oRbssikL 20284k (aF
CBREREAZIN) CREE) MEHEINRLEEL
ST EiTiks,

1) ZaAFUBREAERTE LS
a) R—=/=  BRoEm

BEZZIF O ZBENAIELL TWARETII R—
NIOBHERIZR—NI > a—0  ORKFEEICHK
715, BHEETHIIHZIFZE R—/NI OB
Dle<, BIZRBAEEMAMT D E K=/ > O R
IRBEOICRAL T, 2hicHL. 7EF)ay >
FETTCREAHEECROSTHICFT—EO R—/K3
CREAEENICKRHEBEIA TN B[24-26, K—/83 >
Za—D02DOFRAKETAN pause responseldFFHEIKIZH
BOTIYHBPTZIOTH2)[9), ZDIEERFIZ K—

CONE UHHBUIREAICHMT B Z &t B,

F—/Ev=a—0rvon%s

IR 5 1B

REREE

R

-———— TAN pause response

R—Z48
EFfH 500 msec
BERIR - 88
2 TAN pause response& K—=/XE = a2 —QYDEY
HBEORE

b) EH=—a—O>ORBNG

HIZR4FAVF -2y i a -0  OEENRREX
BREBEOGABAT > ¥ ——a2—0>D-IdF 285 4k%
LY, RoBesEEBI T EICE->THEBIC
GABA{ > ¥ ——a—UO2%RKSHDZELERHELE.
CDDIDGABAT ¥ —=—a2—O NANZEE5EAS
BEOE OFF - —O BIIBICHHIZZIE L
I2725(27, 28],

BAfEidstriosome & matrix & VY D B A ZHIC b 5
BRXLREZ D0 N—FAY BRSO TNS,
StriosomelIBAEFEHICH WS T, WEEKE. BERHE.
RRE&ELRENMSANZZT. HERAOR—NI >
Za—p s d 529, THITHLU. matrixidEL
VRS TR E D R R PHHRED S AN & 21T REMAK

— 3 —



B, BERICRHTZ, aVF—Yy s a0 idl
HOEABIZEL, REDIAN—P A MBS
REEH S B EED. IR EmatrixiZ i U THREE
DO HIECEb - TW3[27, 28, 30-33l. %> T. TAN
pause response®DBRIZBH — 21— 0 2T d 5 M At
matrixiCBNWT—RHAND T LIRS, TOI &R
ICRRBBF 2 —O > DRBEIZE > THERETH 5.

2) ARAY UBRERTLOXE

BREED 2 -7 2B RIZ19924E D Calabresi 5
DHEITHEDB4). Ty MRREXSAIRAZANTE
HRREBROSFENRZTO L{Fa—D T R—
NRIZDIBLUDEBEERAFIEKEL TEHWE

(long-term depression, LTD) AMEZ3EWN5DTH
5, BIZHESIREIU X 71 A&ETHAMMNMEIIMg>
ZANTNMDAZ A4 OEE 2 RET 3 ELTDAS
LTPIZRT B L2 RML, ETAM, a8 R—
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OFF=a—0 2 EHPERICHRHT D HERORH
Za—0 0 2H#ENH-> T, HEKIIDL. MERI
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HICHT 5 EB2NT — 2 LREEI% & Omismatchid B
iE& 5% < Surmeier 5 DL TEIB TENICRA S,
#oickhid, JVF—Yyroa—0rORFOD2S
BEMERAL T EFN ) S ORMAEES LI,
B2 —0Y EQOLRHY OMISEKNFELL.
ZhiT &> TCa? 1 A > DR AME Z > TRERMIZHS
Za—OYIZLTDHMEZ B35 L n[85], bebe, 4]
NOSLTDIR AR AY U FBFEo7oy h—o
scopolaminef¥ &5 T T 3 Z LAt ST T LI36l
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RETLTPHMB TSI &AM ShTWi[37. FiZ,
BifiBracciSidIV F—Yw /2 a—0 2 DRKITKD
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ZLRAY ZBROT Oy - D/ETRELRSB T
EE®ELREIBS. LLo#ERIE. £/~ LU THTAN
pause responseSi2Z 5 L EHOBRHF -1 —DO > T
TFTATEEORENRSND L ERRTHHOT
»3,

3) SINktZEF kX850 —RBREED ?
BREOTHERRIIRFICEEE LTS EEDY
DE/RVHN, KH#EIEIZE > Tin vitroTIELTD, in
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DsZAXKEN T HRMABMARIRICE-> TN F =Dy
JZa—-0 ORKERST I ENBN[15].
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£, HIlENDORGS4 (regulator of G protein signaling
AW A BT ENTEFIHNIY CHRHOMIMOEE T
RunETaEMmH~E (83) [41]. RGS4IGHY N7
Y CELU TGDPICR W ENH B0, 2V F—
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8. 8bVUIC
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Acetylcholine-dopamine balance hypothesis: an update

Toshihiko Aosaki, Masami Miura, Masao Masuda

Tokyo Metropolitan Institute of Gerontology
Research Team for Functional Genomics
35-2, Sakae-cho, Itabashi-ku, Tokyo 173-0015, JAPAN

Abstract

The breakdown of the balance between acetylcholine and dopamine in the striatum causes a variety of neu-
rological diseases. Physiologically, action commands popped up in the cerebral cortex trigger a conditional
pause response in the firing of the tonically active cholinergic interneurons in the striatum through the
thalamo- and corticostriatal pathways. The pause response is made possible by a concomitant increase of fir-
ing frequency of the dopaminergic neurons, which dramatically increases the release of dopamine only in
the projection areas of the cholinergic interneurons when the release of acetylcholine stops during the pause
response. This facilitates the synaptic efficacy of the striatal medium spiny projection neurons in the areas,
which enables an execution of action commands with an improvement of signal-to-noise ratio. Deviation
from the balance in either direction would hamper proper functioning of the cortico-basal ganglia-thalamocor-
tical loop circuits. In Parkinson's disease dopamine depletion blocks autoinhibition of acetylcholine release
through muscarinic autoreceptors, thereby leading to excessive acetylcholine release which eventually prunes
spines of the indirect pathway projection neurons of the striatum and thus interrupts information transfer
from motor command centers in the cerebral cortex.

Keywords: acetylcholine, dopamine, Parkinson’s disease, basal ganglia
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BEEBETHLHNORELRBTH DN TOHEY
eI XL LTSI TH O, BETORENMEEICER
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RAR RIS & BB ERas b
EBORABBIIIEH O L SITHAE L. BEOHR
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WiEEEE R T 2%, Lid Uidtransformed phenotype
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5N, #ICRas-MAPK#R72 & D 2 7 F I AGER FNF-
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ZORER, RIEME « BRIUEY 1 b1 > (IL-1, IL-6,
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HBah, HREOEBHBIRET S,
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XR) A BANEBALTW BRBIZIIZHOZE
EffsEgansldl. 22 TROhIBEARENE
B7+X774%—¥ (TRAP) Rtalit:OZEERMREAS.
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BHNBENAYITH S, ZOR/NREIREFHEICBY
TREFERICK->TEASNh SN, ZOHEBEREHII.
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70— J L. 98, OPGIZKBTBH N0 &L
T, B & # K 5t F 8 B FODF/OPGL(Osteoclast
differentiation factor/Osteoprotegerin ligand)’$ % &
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based activation motif)% ® o 7=FcRg&DAP12% 41 L
7=Ca* > IR FIVEL TEETHDI L2
ShicLizliel. B EF R AOEH NSRANKE 1T
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The molecular mechanism of bone and joint destruction in rheumatoid arthritis

Tsuyoshi MIYAZAKI

Department of Orthopaedic Surgery, Tokyo Metropolitan Geriatric Hospital, 35-2 Sakae-cho,
Itabashi-ku, Tokyo 173-0015, Japan

Rheumatoid arthritis (RA) is a chronic inflammatory disorder characterized by invasive synovial hyperplasia
associated with localized and generalized bone loss. Proliferation of the synovial cells leads to pannus tis-
sue that invades the bare area between cartilage and bone, finally resulting in progressive bone and joint
destruction in the affected joints. There is accumulating evidence that osteoclasts, the primary cells respon-
sible for bone resorption, are involved in bone and joint destruction in RA. Preventing joint destruction is
one of the most challenging issues in treating patients with RA. The recent elucidation of the various intra-
cellular signaling pathways in osteoclasts has brought a tremendous understanding of the pathophysiology
of inflammatory bone loss, and has heightened expectation of a novel intervention. We here highlight the
molecular mechanism of bone and joint destruction in RA and the role of intracellular signaling pathways
in osteoclastogenesis and mature osteoclast function. We also describe the recent trials on inhibitor drug
and anti-cytokine therapies of arthritic joint disease targeting osteoclasts.

Key words: bone resorption, osteoclasts, RANKL, synovium, T cells
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Proteomic analysis of the dementia with mass spectrometry.

Atsushi Watanabe

Department of Vascular Dementia Research, National Institute for Longevity Sciences (NILS),

National Center for Geriatrics and Gerontology (NCGQ)

36-3 Gengo, Morioka-cho, Obu-shi, Aichi 474-8511, Japan

The analysis of the protein of human sample is necessary and indispensable to research the disease. The in-
formation obtained by analyzing each disease brings an important finding to the clarification. However, the
system that can analyze a very small amount protein is necessary because the human sample is valuable
and limited. It is a proteomics research with the mass spectrometry for one of the most effective methods

to do these now. In this review, it explains the type of mass spectrometry, the pretreatment to the analysis,

and the method of identifying the protein about an indispensable mass spectrometer for the analysis of the

protein. In addition, how the mass spectrometry is used for the research of dementia is outlined.

Key words: proteomics, mass spectrometry, dementia, Alzheimer's disease
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