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T RIEOIEENC BT 2 AREZEIS, BREMBEC
PN EEDERIZE > THLNITRY 2OH D, £D—
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PEARS R LTz, /N vy N TIT o R EEHE O
R ERLILTEH, ZOA/NMEDOIRIETRD ST
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AEND L~V TR & 2B ERE 8 DB 25 AT
D728, HEHREEE O 2 EHEICRHE L T D & i
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TEEIF (1stR) 2~ L7, FEERICAEFIZE L TH AN
B & OHERS E B O BT BRI & R LT,

HIEREBRFIZIEL, mAVNMISM 2 T, mREZ R —
SHTHZER P& LICEEI R Oz, —F, ESBESR
i, R OEBYETE (6 5) 2> bR S (3b B X
O, D 3b BFIIEEIA R Sz, 6 Bz oW T,
WIEE R RE & SR IE B R C— RIS B AR EEE L T\ T
Y, cross-activation 23a%NE LTV, 6 B, WM
FA~OBEEPRE SN TVEN, AEIZBONTHLHT

IO R L L THRIEL TV EBEZ DN,

BUE, ATEIET — 2 O ikl T T v, 4113,
ITE AR L 2 EOERIL L, Zh L iNIEE) & OF
BT 72 E 2 BT ETH D,

1stR-2ndR

=

ZndR-1stR

11. YILEDOMRI T T L— MEKE PET RRA~DIEH

b s RSATBAEANBUESERIERT A A=Y THET v 7T L)

INFETILEKAE, ~H7 N (THFYL) IBE
T BRI (ositron emission tomography, PET) % Fu»
IR MR A A~V  JEAEA LT, B
a, WERENTE, FCIE - EE e S OMm KRR IC B D
REEIZ W T LN L C& T, NEOERETH D
~—Eky MIE, b FORRBEEAEOEBWET VL
LT, /INEROEERL WS EaE OE LM, 2
RERHY A TN E, <7 PR VW R RETY)E
T L TCORMEERS, E7o, FREMITABENST
FREA BT DT A A—V 0 7 HANT, #n/BRE—
REOT F— TN [RI B —AT B B 2 i < 72 DI 7228l ©
bbb, LnL, ZNETICv—Ft v b ZHWZITERE

180

MRIZE S TA A= U THRIFER S TR,
MEAEEE, & NHO~y RaAg e~ 7 YV HICRE
SN —T7 2 —RaA NVEAWTRGETo 0, +
DIRT T T OBERE LT, BB THEENRRSTS
NeWBEDRVER ThH o7, 2D b, 54
Eix, ~—%Fty NEMAD 8ch ROV —T = —Ra A
NERERE, BUELE, 51T, Ao A alfesriE
HETEBAERL, v—T%y FOBESEEMEE L
TR AR A o T, BUE, 7 — FIEDRMIE,

FHEEBTHY, FERERIC—T Y b STHDOMEL %
WEL, 77— FOERZEIT) PETH D,



G5 R R i I RV ) A SR R

12. HEEBROMEENER

A, ADH LEESEEZBNT, LI a2y
KLTED, T72bb, HEEZT 205>, f5E
SMEFEOFE BT HEROBEE L, T OO
AR s,

MRI FHEICIIBRAET OB X 5 A X LRV 155
S, WaITHERE OEBITHED DOBE R ) A XL b
BRWEDRNFGHEA LEBRELTND,

TARFEBRIZIN T, Flix OHEEOBEBIZCE S MMiRkIE 8
WAERELZEZA, FITLTUTS TR NRT T 7

T (EERRFF AR TR
R wIRE (B i B AR)
TERERRAL  (AEBR EOFFERT)

A= L DGR L BAED D BB E LN,
MR T 7 4 — TR OB & ARV & S R
RB®H 20, MOFEEBIZET 2H®RAELRNEND
F9mH & 2, Fox O MRIFHI TIRE R BIR T 2 ik
ARG D2 LN TE, IHIZ, KMRTTT 40—
TIHFRHEICHNRD 2 ERTERWIMOEHOT — 4
LEFLN TN D,
SBEDIINTHA LEYGEL, EBICED R
RO E, LORBRLLTIToTVnERY,

13. AFY - Y—Fvy FERAVREBENL FAODAMILARY 3 —DREHRER

BNV A —~ L, EFEESORVIRIEER, O,
(LFRIBMERE 2 /R T 7200, FHIREG 1END L0
HAVEEMESE TH 5, ZOEBERIAET D0
WEAF DG HRE & IT 72 2 BTRIRRE O P LETH
%, BEIKE NIH CTEM SV A —~12xbd 25 B R
F HSVtk #a— RT 5L bR UAVAZEET DM
ZEEMWMAICBE L, BIEFIREEERLLZR, UL
Z IO S, BFEBEIC L ARV ZE RO,
BERIRR RGO e o Tm, Bxld, ZOXREE
WRT D7D, RNy =T RO BEHINE &
DR X0 1x10"12 pfu/ml O & Sl 7 A L ZERHE O
WEARE L Lz, I HIC, AR T HSVik D5 B HH
Iz VIEEMERBRR O rE—F —FEAL,
i A I L b A VAR B— R LT,
nNERWEEERICT, Hrvraenibra b
a— O ER IR\, v URAT YA —eTT L%
SERE LT,

ABFFETIE, IR RAE ML by A VAR Z—
EREAGAT 272012, BRE (2€y - v—FEy 1)
3 DBE AW ERE - B MR E FER L7, BEIC—

A EE (ERRTE EFE)

B30 #4252 FERED 1x10" pfu DL Fa A LA
ZAEY - v—FkLy POMFEICKRS L, RiHBEr
BIZlaolo, 3y AROMERE, 8 » H—12 » AO
MRIZ X 24, iR & O Fs TR E T LI
BEsnirole, FHENLDOTAINRYT ) KO
% PCR ¥EIZ T DNA, RNA L~L46(2 0 L7l 5, 7%
fFUANAIBE S Ng otz SHIZ, LiryAL
AR H—% b HBWDERIZHE L 72 5 RCR(Replication
Competent Retroviruses) DF HEDHERA FDA CKRERE}
EIMLF) OMEERAETE 2R 2 2/ EFE L7
fER, RCR DIRBANIZRMETH HiEREE, 4%, &
AMRBOMEEEZ L, BIRRBOMERIZEFT D
TETH D,

BAE, o lTMFFRAE ML e T A VAR Z—
DORIEGRBEBERBRICIN 2, ZaM% B8 L7 SRR
WBRANY 2 =25 LT, ThooBRRBICEY, B
SRS BRSS9, kAR R o MRS, fth D PR RRIC
AHRZETHROMFBETEDLUANANY Z—%if
92 & I TEME IR 2% 5 A5 T IR IR O fENL
ZHELTWD,

181



APRERFFEETARE . 55 29 & (Dec,2008)

14. BEMEERILE%T / HFZBAV-invivo BF A A —S U5 DRHA

iGN 2 E=2 T2 LVRAAE LT, EMEE%
BT L UL TR 5 72012, SEEER STV 5 MRI
ERWTA A=Y THINERBA TN D, SEIOE
B CIIARIE BRI IR G SN D c-fos BT A %14
& L7z, MRI DEEHITH 5 SPION G R b gk 7
JKit) EAHINLTZ c-fos mRNA [Zxf 57 T A
U TEMENIZEG- L, c-fos BT OIREZ L 78 )
IR ENFEIK A MRI CHIZR+ 5 Z L2 A L7 (Liuet al.,
2007), c-fos (X7 > 7 =& 2 O XV RIMILERE
THREEATHZERMOLNTNDOT, {730k E R
BT v 7 =22 IR EE (BEIEZ v b)) Lar b
R E g Lo, B O O TH RIMEEEE
ITAVZ SPION O 7 F )WV SN, 7o 7 = # I U #
HAERTRORMN I a5, LrL, £O%ROM
MR FAIBLEE CI, ARESHIIEIZ LY SA F 4172 SPION DYuth,

B B GRS
IR (A FIERT)
J& )T, (CECHEEAE M~ F 28 T)
IR HE CGEREAEM PR JERT)
B U (EEREHESERT)
1L AT2CH (anterior commissure ) VT IZHEH L TRV, c-fos
DHUEGD 54 L1 —B L ipdo e, Fio, BEHNL
DIMEZEBL CWDHEAKLH T2, LIRS T, 4H
® MRI Ti% SPION-7 > F & > A D ERFZ BT 1 5
MOT =T 4 777 NERITBEL TV D aRRENST
ETER, AIZETIIIZET L TV e—D2D I REM: &
LCiE, TorFB o ARERICHNWD VR T =27 F 02
£V, IV R EDONREEBADOBFENHE L2720
b Livievy, S%EBEERMEEZBRFIL, WMEICRE L
B LT B 5-Hidiii & e vr L CEBR AT\, SPION-7 »F
B AFY AR EBROAMMELZFAML Ty
720,
2B ik
Liu CH et al.,(2007) ,J Neurosci, 27(3) :713-722.

15. e 0 P U REBEGEFICETAIES IR T4 VIR

TR O FEALFE OFERAOFAL O b & THIE L 72 EH)
M (impulsivity ) 12 B9~ D WFERREEIE, 4 O E kb Re
FHUE R O#RIZ LY, ==Y = hThHOHINIET V
ERE D R L DL - IRETIFRE L 72 0, ERRAIC
RERBELOFELNTNDLT—~Th D,

ABFFEIE, b MMEREERE~OBIR T L BB, BLIO
ZOMEEROMDY Off % BT @Ot e L
T, EE), BIOECx L TA T EEE~OE R k
= (5-HT) IEHAZER D B G DWW TN RE B R 1115,
BT A TIEEZEME L TER O OFE MR
FEBEHLSVTITY 22 ARTLOTHS, BEN
1L, HEEONERIN—TL, KEOHRILV—TD
K2 TRV TEEIE & 5-HTT, 5-HT2A SZAKOSEIS

182

A B OB RFRZERG S FHEIIER)

FLH, PR R, B L OITEHRIEIC D 5 B %
RN ER L, 50 fRa i - e L, RErk
MEt 21T 9,

SERENL, FBEWEO A T = X AOBFITHD T2 DOF
ETH LW —E] Go/Nogo #EEZ V=TI % 32
i L7z, 723, RBETOREL, MSLTTR bR
L2 595 CER(Comission error), JOhid & il
\Z% L TR % L72V > OER(Omission error) @ DD %
A FICRBIEND N, & ITHIFE O CER (3 5 % ]
THaANEY L, RISHAPERESNIZRR LT
SUSHIEHOFEIE & 725, L7235 T, Go/Nogo i &\
9 RIZBT % CER OB NHE L /25720, itk
O TPERIC LY, FoliZ2 7 4ot ORI, #RRRsf,



N - FifER) 2 RET N ERROMESLZED TV D,
LD TR X L0 EBRRMES SN2, IMRI %

e 4 3 (R SRR

R
AT

HWTEEED I & € ORIl 7 vt 2IZB5-9 5 ik
DZEMHNEB Z AT D BERDHDHTEH 9,

16. IMRI{EBS ZH UV -RABBOBEER

PR (RN AL E BR TR GE 5 SRR A SE T - I et 2
E#k - FENTER R BB RS AR B B UHERER)
B — GSZATBOE AT AUBIE O e IS A [ R SGE (R SRR 2T -

fMRI E5IC k- T, HREHME G 2O MgE
B & Z2 MBI HIZNC AN D 2 3k B, UTAE, 2 fMRI
&5 D2EM 2 — o LT R & OXEIG B 2 Btk 7
BT2ZLI2X0, B IRMIERTWE0% MRI 55
DB TR R > TETWVD
2005 72 &), L LAaRs, ZRETOFIETE, By
Jifii7g E OBRERHE L > FRT 2 2 EnTE T, BIEE
@%@%@%F B L UCHERT D Z LT TE RN
ST, AWETIE, EBOFRFT=Y T A N ELERE
FETTHT 2 RT G E 58 2 B RBLE 7 IS
WCHAGDED Z &I B R ETWALEED =
Y ENTARMANE =% TH @J&LT@%W?% bl
Hfg L7z,
FUALEBREy va KRRy a0 2
DEREIToT, FVyXLEgEYy 2T, 7Yy
BT HINE T = v 1 —R— Ry F % I/ NEAT
E LTSN D T v & Al E SRR Lo, — I
Bty a Tk, FUHA XOER Sy FCEMMFE
AR L2 b 0 S EEARR Lo, 26 0OHg L7
TR ORI O MRIE 5 25 L7,

T U H Al v v a VIO E O (MRTEE NS

(Kamitani & Tong,

AR IEHAFZERT BF9EE)
WHZ (FBJemBl 2 R KT K%

BRI 2 b7 A M ETT 5 RTEGRE S A
A=A VAT 4 v 7 [8l)F (Yamashita, et al., 2008)5’
AWTHEE L, ZoT7 3 Y XA, MRI G508
WA EAREEZ R LR s, TRICEEDRVMES
EEREL TV W) FEE b0, A CHRIFAZE IS L
THEBOMBBE T P A METRITE S LD ICHE
PR D B2 DO FE Z [FIRF ATV, ENLESHNDD
THIE Z B EGERBLE T VRSV CTAG DY, 7
WD hT A RRE = EEME L, 0T,
L LTl San e —RIXEE v v 3 O IMRI (575
WX LCEA L, B —MREUE O B C X 2 AR
FAEL 77,

W SN2 RTEHRE S8 E, OB TR @
WET, #EREBoay b7 A METRIRREETH 7,
TR AE 52 & 2 HIRAG L CHLA& D Tl e

1, RIS LML, 7D T R AR G A
Sz EnTEE,
ARFEOREBEFEIY, BMI HFFIZBW TEFHINDHIN

etk @mwﬁﬁﬁﬁﬁnméﬁﬁﬁékfﬁﬁf%
5 &L bis, b MIRE TOBBRIRX DM
THELRMAZEZDbDTHD LHfFIND,

183



PSR TRATAE R 4 29 % (Dec,2008)

FZEDHR

Mueller Jutta (EZRFAFENR Y & —HFZEAT R IR AFFEHR
Max Planck Institute for Human Cognitive and Brain Sciences)
FRIRE (ENLRFER Y ¥ — R R MR 2R 5EE)
INEFRERER (ENLRFER T & — TR FME )
#Tese (B SRR AR TERsAs A B I SE AT R BB AR RERTF 8 R D BA B2 SEEE )
FEREMLSL (B IRFH AT TERAS A B A AIT JERT R BB R RERT 72 R O B AE BRI 2 )

Language learning is a complex skill known to be
susceptible to aging effects (Birdsong, 2001).The present
fMRI study asks the question which brain mechanisms
support semantic and syntactic learning in young and elderly
adults. For this reason we used a learning task in which
participants learned new semantic and syntactic information
in a previously unknown language which was German.

The experiment consisted of two sessions. In the first
session participants learned a basic set of German sentences.
In the second session which took place inside the fMRI
scanner they were exposed to familiar sentences, to sentences
with a new syntactic structure (passive construction) and to
sentences with new words. The sentences were auditorily
presented in alternating test and learning blocks (five test
blocks, four learning blocks). Using this paradigm, we tested
20 young Japanese adults (age 20 - 26, 10 female) and 24
elderly subjects (age 60 - 72, 14 female).

For the young participants behavioural results show that
learning of the new syntactic rule could be accomplished
faster compared to learning of the new words. For exploratory

fMRI data analysis we analyzed the BOLD response of the
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two types of new sentences vs. familiar sentences for each
block separately. First results point to common activation
sites for syntactically and semantically new sentences in left
anterior and middle frontal gyrus, supplementary motor area,
bilateral insula, bilateral superior temporal lobe and the
cerebellum. However, while syntactic activation was seen
only in the first testing block, semantic activation was seen in
the first and second testing block (cf. Figure 1). Further
analyses which are planned to be done at the Max Planck
Institute for Human Cognitive and Brain Sciences, Leipzig,
include using the behavioural results as parametric regressors.

In the elderly group 4 subjects had to be excluded due to
technical problems and physiological abnormalities. Although
17 of the elderly subjects could learn to comprehend the
miniature German in the pre-scanning training session, only 2
subjects showed clear learning effects during the fMRI
session. Analyses that are currently conducted focus on
structural anatomical differences between participants that
were successful during training and those who were less

successful.
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(Figure legend)

Figure 1 : Mean contrasts between syntactically new sentences and familiar sentences (left row) and

semantically new sentences and familiar sentences for each learning block separately. Talairach

coordinates are x = -44, y = 17, z = 6. Areas lighting up are significant with p<.05 and using the false

discovery rate control procedure suggested by Benjamini and Hochberg (1995).
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asl:arcuate sulcus lower limb sts:superior temporal sulcus

cs: central sulcus
Is; lateral sulcus

lus:lunate sulcus
pos:parietal occipital sulcus
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