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PolFHilwalbsFr727I— FHHEALIFY) 2, UIN—AV2RZTFA 97 ARER L7 Tu—
FIZEY, MHTI/O—= T FTHI IR Lz, AT, 320FHaLVIFrora—=r 7Ll

EBLUBEBICHT 2RFTOMRA LN T 5,

TVIFY, aT=r Y, HRGIE, WA

1 BUBIC

AV I7FUE, FORBESZ -5 VRREB LR
SR (CRD) @2 >DOREM MR RO Z
Edb, [as—¥v] L TVoFv] #@WL, [
VoFy]| EIRERB LS koY, B PREAD,
S DEWO T ) LABTAHEAR, FRETIE, FERE
W o ILEY F CRESNABWCRL ZF 2V D—
BIEFTHLZENHLPICEoTWAEY, L F
YOBRBORERRIE, vvarynF=v (BKg) TH
D, ZOHIBIERIZAoT, vV F U #EELIFV
(MBL) Zv—F, fi%+—772% v &HEA
(SP-A) ZW—TBIURY—772% Y VEAK
D (SPD) ZW—7D320aAL s F T V—THh
HL»Nho7z, THED S5 H MBL LIPS 5 74
S, iR LR A0 AVEIL I FURE
BENLUTREN ZHRT 5. BRGEICHED 53T
mohTwad, —h, Mir—77v2% v b &AHE%:
RIPERTIR (Vw277 TA) BHWE
BEBROFERP S, SP-AMMIRIYELS | R THi4

DIRFEAEFE I BWTEELRE R/ L Tw AT,

% 7-, SP-D il D - DO —T 72 ¥ Vb
OEEHMERFICEELZ@EZ%2 L Tw2EIRIATY
5%, BACRRENA VI NF =iz VRO
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v-43 (CL43) LoV 7 F v-46 (CL46) H°% VI
BT, BERRERTWE™, DtnaLsrFy
i, ETHUBILIFrTHY, 2OHVEEES
LRI, ZOHREBIEIHOLELD ., i
DIAVIFUEBRERRIEICMSLTWE D LEEL
bhTwah,

—h. KELIE, EROFELEERRS, Y/1-2R
VzAT4 v 7 A (MRES) FHEEFHLZT 70—
FIZED, FlwaLbrFrzr3I)—BLEILR
AEHE#3—F1T5DNAWKEO—B% e boM
O EST 7 — ¥ N— AP LREZRE, ZOH5E
HEREHWCTENLORETFR 7 0—=0 T L
Ihona b2 F i, BT cDNA i A Bl S

TRNEMAY EEEREDFRE *mERE ABSGERIYE) ¥ —F & v & — EREEERM
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hi ROz EFELCERAELFRE 2V 2501
(Collectin Liver 1: CL-L1), 8oL 27 F > 1 (Coll-
ectin Placenta 1: CL-P1), B 1L 75~ 1 (Collectin
Kidney 1: CL-K1) k%L, Z£OREEICOWTOR
RERMBLI, ChoBRENIEOI VI F Vi
HEALRBH LTIk, ML L7z 3 o0F - R E ik
LTHh, LREOHERNZI DAL IF I IN—T
(G L s Fo ] LT, [FRavs 5]
EIEATWE, AT, ChALHFHHRIL 2 F 2~ CL-
L1, CL-K1, CL-P1 iz >V THEHT 5,

1. iI/IAILIFoREFO7O—-=2T

1) MzFr/0—=->Jh&
HROEHE* I~ F4ADNADIO—=V 7
BEELTAD2OHETERBENLTWS, BHHAKN
LAER, BREAHTUENRET550T, §5
T I BMEFIFREEhE L, FRLEXIZDNA T
O—7%EWLDNAFTATF) =2 LTNAT
V¥4 E¥E—YargvhAZEICLYERHET A CDNA
RO —ZU T b, 20T, BREAEZH
BHHEETH25DTHEH, BHEEHEORZEIZLY
RONIHUMTED 5 VIEHEEA S ) —= Y ZITHW
5FHETHS, 3 OFFREERT | OBLEIZEE
L, cDNAFGATF)—%AZ)—=r7L, FHD
CDNAZ 7 H—=y T TH6DTHE, ROV
sF ViR EREOMA»rOFEIL Y 70—y TER
T&7, EADFHEIL, VATV 2R T4 07 LW
B bDTH5, KL, BETRE KWL T
WaHA, BWETHEAAPICH S ETFHEINLGR
MRS Z VT, DNARF| 2R L 27— & X—2
TRETAHEICLY, FRaLv I F o BIETES
O—=y7LEH¢ET250THDY, 3o0FHBaL
2F 7 DNARETHEADFEIZLI-»TIU—=V
7aniz,
2) ESTF—4NX—X&WFHHAIL 7 F B5E DNA
BEHNORER
RABHEMI L7 F 2 OBZRFER (CRD)
TREFSNTVET I 7BEFEHWT I —7%1E
B L, A National Center for Biotechnology Informa-
tion (NCBI) ¢ expressed sequence tags (EST ; Z5BEC%
YY) F—FR—AZR2 V==L, abIFV
@ CRD & HiBE%2 455 cDNA W OFEFEERAT,

1 2~12, 2009

BRFEXHEDTIEL EEDS, EST 7~ R—A5H
ELTE/-G, BN L2 F 2 ThbMBL, SP-A,
SPDRT7 Vv TUBEBEAARERER, v7uzr—Iw
V) —ARBAR, RV F U REOMDCRIL Y F Y
#I—F3T25DNAILMZ T, HRIFESHIZZH
TWHEVWEBOKXRAD DNADRRENS L )i
Tole KiZ, IRV IF %3 F¥ 5 DNA
REBRT L0, TOMREYY 27 -7 RS
(Gly-X-Y repeats . 7)) ¥V —fFHT I/ B—FEY
S/BMOBNEL) 2o b2 ERLL, %
LN D DNA T T X TGRS TH o770,
Cap Site cDNA (= v R¥J—v#) 2HWTEED
cDNA 5T % T. 320FH#aL 25 CLLL,
CLKI, CL-Pl1 23— F§5% DNADZ O—= T
B L 7z

2. ALV 7F > CL-L1

1) CL-L1 #®fzF7O—=>7

Balx, sikoFEICLY, FHEa VI F ¥ CL
L1 Z#3—F735%cDNA ZHHRTCEMOIC I OD—= 7
L. 208RZHS A2 LAY, CLLI O£z, #
12 cDNA % Hip L 7-#8 (JFE : Liver) IcHAT
2T 720 5N/ CL-L1 cDNA IZ2TMEO T 3 / B
PoRA2BEBHABERI-FLTwE, /=¥ 7oy
T4 v 7 OfERIE, CLLLISERBIVZF DL
KRR EDHASF CRAVRESI N TWE I L. I
WEEE LT, Wb, BB, B, Db & URIZRIc
BWTHRBR LTV AHEZRTRKENVSDTHo 72,
2) MREIC/ET S CL-L1

JU—=v 7Lz cDNADOLEH#HENS CLLI &
HEIZ, YA7A4 YERELXEUNERERR, 27—
YR, A v W, WSRO 7 B AR
ALIZFOMEERL TV, L LAAEE, 2l
BEHEICHFET AV TP MWRTSFFEZZ N5,
BUKED T 3 7 BEFIH, NRWEIZEDONT, CL-
L1 MM E A E T 5 REMEAER S 7z, FIR
HEEHWT, Mg osE 24T, Mz e b
CL-LI-CRD X /¥ F (rhCL-L1-CRD) %*#%#EL T
7o FPULH % AT, MIIRAZ AR ORI & ik
Lo EORE. CL-L1 iE, ROEPREEERTIZR
{, HIBBEOAZHFETAEVD, 22— 7 KR
ARTHDTHolz, F—Pi% Hv7-8R b
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EEMRE B, REREREIZBWVWTE CL-LL
PRIBRICRET 2B SN,

3) CL-L1 DAL a0ER

AVIFUHTFOVIFVIEREHELDICT A0
12, KIE® #1mF & LT thCL-L1-CRD #4E&K L 720
FAMZzZ VISR, vy Fr—THO—AHT
LABEUSIWVPF—RA—THU—RA T LANOFEEMERR
BOhPold, ATV ETOWETO—T~AD
AN b4 F AMAEHFROREETERE R L 72 W7
U—7%Hv7zELISA I L 2B CTIE, v~ /—2A,
7aA—-ABLUH T2 b—RIT0 L THSEMEEZR
Ls N=7EFNI7 NIy I ZCiZFuHAEE. N
—TEFNTTY I VICREEVEMEZRL
72o 72, T A CDNA 54 75 —DRY 1) —
Zy Ik W5 hi-v Y A (m)CL-L1cDNA 2> 5 4E
B | 72 mCL-L1-CRD % rhCL-L1-CRD & [a] £f 7 $5 24
HETEEIBg S hiZ,

CL-L1ix, ZhsDMIRIZINE T, HVRF K
CHRENTI B VU4 AL CHEET AL
=Bl FAY—FER L TVARRHEZAE LTz,
FRED 4 FIHBD ) V> 7 5 A% — (lysine rich
cluster = LRC) X7 3/ 7 )V (RNA SRR IC
BWTHBESKh, BHOMANORIEICEER &%
R LTVAMREFRBEERTVWEY, Fi, b
M A F 4 = v (RNA £ BB ¥ (hMRS) 28w
T, IVEF VR4 REER) VD2 T A
F—HEEENTENY, XFF+ =L (RNA kil
%9 % hMRS DSZREE MR L Ml b > 7 F WIS
LTEABITTA2HEICMETHLELOLNRTVS,
DEDZ Eht, HVFEFVERICLREER) OV
DI FTAY—%FTAHCLLLIE, MBE»bHENE
MEINDTEEMFDH 2 LN S NED5, TOFEHHR
FOMFEOERMERIZOVWTIE, KT OF /-0
BEMEERT b0 L LTHEE S, 4%OFMEBIZRSS
Bhins,

—Ji, mCL-L1 DTFFIZBWTIE, v 7 AREED
Bl & CL-L1 @ X v+ ¥ ¥ — RNA (mRNA) OB
xR BE Lz £O#%, mCL-LImRNA [ZE5 40
BT TICRBELTEY, HSZ2R&AEBIZFD
ZERAMAHML. 12.5HB ICHmMICET A 2 L 2%
LTwa, CL-L1 AW EATI, MRMsbme, s X
UHEBECRIALTWA L WIHELRZZ I DbYD&,

1 2~12, 2009

CL-LI B RBEICBVWTMOPOBEE &S 2R L
TWAREMIEZH B LZEZ b AD, EENLZIEHIE
ENTWRV,

3. AL 7F > CL-Ki

1) CL-K1 ®zFr7o—=>7

CL-Ll L[EfRDHEICL WO RHHI L 7 F
X, HRBRLVERILZ2F—1 (CLK1) &6
% L7179, CLKI X, CLLI BEFZ7U—= 7D
Bz, TROBETOFIEL. 77 3 v 25 V18
KIS h TV,

2) CL-K1 BIETDHEH
BIBERDF—T V) —=F4 T 7V =L LN %3
CLKI#2—F3A5DNARYVATA VREZED
7 IKREER, 37— UREE. F v 7 EHE,
CRD L W e 2BV 7 F U HERATH211T
S/ BPLRARYRTF Fa— FLTWwWE, CL-
Ll & CLK1 D3t LBiE a4y =d v Y0
W hb, fRBaLIFrDas—4rxyy
I EN U ETCHEDIZH LT, CLLILB X
CLKI TIZ54iE&t D 5 VIx728 % L2V, F
es ZMOGUENTEAETAIT I/ BRI TRASY —
(GXKGXKGXK) RAHIRY V¥ —ZBEEKTH S
SR-AAIB L UCLPI DT — ¥ yRREBRICBVWTE
B TH Y, BRILLDL, BEEE, MW OB ZHAEY~
DEEEWAE LTHMEATWEE, CLK1 D3
T RERICIZEEET I BEGALIFR
% — (GXKGXKGXYGRHGK(R)XGXYGXK) #7455
ETHAEINFEELTVED, FO/RMIZOWTIRAH
Tdhb,

3) BBILIF>TH3 CLKI

CL-K1cDNA B2 6 FREN S 7 I 7 BREHI TiX,
NERWATILIZ267 I /BE D 228K T I /BES
CELV T FVMRTF FEFSERWE S, CLKI
BoREAREFPHEEINS, /2, CLKI #ETFO
C &M= myc AL 24410 L 72 cDNA % CHO Hilfa~
A L7z CL-KI/CHO MIls Tid, HimycHifhs T Ik
KR RW~—5—TBODIPY TRIZ L % 2 ERfizBn
T, Zh5 23T ORBAESTER S, CLKI A/
BE—-IVIRICBETAZESED LN, 2.
YIAY Ay I TH CLKI IZMIfa SRS X
DdL LARE LR ICKEICRHEIR (VarEF
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¥ b E F CLK1=rhCL-K1), k& MIFERDO 7 F %
A4 B X UF CL-K1/CHO 2 5% 3& I i 12 34kDa @
BRBPHRIME N, Hic, MFHRO34kDa BT
DEFT 3 BEFISH L, ThPEED CLKI
THHHEFHP L, CLKI PFUBEAK TH B3
AERH Xz,
3) CL-K1 ME{bZaviEiR

A F /b 7o — 72V 7o v VER
CHEE R ST H O - ANOEESERNS,
CLK1 A*D-v > /=R, L-73—X Bk < &
AL, N-TEFNVHFFrHI VI AT 2ED
HEB LA —H. N-TEFUTNVaH 3y LID-
Fha—2R ISk, ANV AEENREEEEEL R
Shhol¥, MHEKAICHESTALIF Y 7L—24
LIEND 5207 3/ BR#E (EPN-E-WND) 14
Wy A F ARFEHIC, BB CERSRELR
ZLTWwAI LFgERATWARE), LyF 7L —
AIZBWT, CORAOT I/ EEFRIE EPN 7% QPD (2
B#Sh7:546. MBL O#SEAER~y /28
PoHTI P—ABINEETHZ EFRBOLNTS
N, Z02207 3 ) BEREVEELEEE O LE
ZBNTWAEY, CLKI DL 7 F 7L —A5hii MBL
LAMEICEPN BITH B, ZOLIF V7L —20%5
SHRMER, vV /=R, FNVaA—R, 7aA-2ABX
UN-TE2FNINVaFIVERTHDOTH S,
CLKIIZ7a—-ABLIUF~ Y/ —RCIZEET LD
DDON-FEFNTTH I rNEHEABERERV,
CLKITit, aVzF 773 —HHERAERIC
BIAEBTV—ALATHAABEDOI AT A YL 14HD
T3 BRERERB L 7 B LTV A,
Tyr231/Asn233 D 2 WO 7 I / BEIZ CLK1 2B W T
Phe225/Lys227 [CBHR I WL Twic, ZOEBREN-7
FNT VT I AOEETEOFS ICEBELTY
AU HeEAH S LHEH LTV B,
4) CL-KI DMBAH L ETO TR h 3 EWFENM

BE

v ADKA LB SR L7 RNA 2 W TE
BPCRAMT 2 LM L7z ZORKFERDBVRERILL
BTRoh, R, %A, DRBEDHER, ks XU
BT b LBYRWRERISEZE I, ZhoOfRIE
CLKI1 ik z V72 MO REBRS —HLT
W10 e T BT, CL-K1 12RO 3 fr

1 2~12, 2009

RAE . MAESR, HEERECBWTRIILTS
H, CLKIZZ &4 2O ARE~TU ST T
WAHHMRTFH I NS, SP-A B L IFSP-D IZHELL 7=,
CORBITIRE . R R U LA 2 B ARk
ET AN B TEELRRI TR LTWES
TREMEEZ R L TV %, FEEPCR & G gm0k
46, MBL L [ IC CL-KI 2SFHIa TR S .
FLEIRZ B - TP IC T ERs2 b0 EEZ LN
Ao PEEKTIZ CLK1 X CIEML B X U
EREASA LN, IS, BB ToOCLKI #Hix v
¥ A FUEAMBIZRAOh, BERICBWTY
RREBEFEBEN:, YT PAYF VIZAZWRE
HME L, B4 % 2KFNVE YO AHEEST 25 CH

LATWARTF FERNVEYTHE, B, VI PR
FFORRBENORE I L TORED DY, ¥
TFRASFUHCLKI LT - THEEHHIZBNT
BELREHERLLTCOWATRESTRRENS, I
IZBWTIE, MfEORTF FTHET4 7 =¥ VI,
PUBAESNEYE A LA ORENY 7—IBWTERE
REPERLLTWEZERHLPIZR-TEY, /8
F— NS T A 7= Y Y 2BWLTWA, Mk
BIZBWVWT, 285 — FIREIC CL-K1 OFWRERELR
bhie CLKLIZF A 7z v v AL TABIC
BT ABEBRBEO—HEiHo TV LN H 5 L HE
ficxs,

CLKIDVZ FUiEREFIBLELVZF 70y
MENTTiE, CLKI (ZKIGHE - MARE O KK
FvhIAF (LPS) SHFEBEOYF /i 5
AW LR LAY, HRMI L7 F 2 MBL Tldfik
Y~ OFEE I REERILOT| & L 2 ) HiEwE
A E B & W A, MBL I2 MASP (MBL-associated
serine protease) |[ZAHYU AT L ED I T —7 VIR
THEL. BeEEtEEEET 2 E0ELAONT
Bh., CLKI b FAED ST, UBED TN+ HHE
TAHWRERSEZONLD, BEDL A CLKL &
MASP D& fEEHbIcon T, ok o
TWRW,

4. ALY F > CL-P1

1) CL-P1 #zFrA—=>x7%
CL-P1 #{EF 0% a—=> I3, CL-L1, CLKI i
BET & FAEDH T, CL-PIcDNA #2527 0—
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=y Lt BN DNA R SU—F L LIz /) —
Wrroy PO EPLCLPLZI—FT 5
mRNA 7%, ERIZBWTAKRIZBELTWwA I L E,
SR &7z cDNA WTH OB RESR VBB TH - 72/
W, a2 F >~ 1 (Collectin Placenta 1 : CL-P1)
ey L7, 7o, MERCHHSICE D BEEE2 N
A7y FYAF A%V T LIMKinase 2 & &467
ARTLLTru—= v 7 EREEABIRA OBRE
LEbDEE—DS DT, AHRY T v —ZHbE
*HT5H5CHRL 27 F (Scavenger Receptor C-type
Lectin: SRCL) ¢ &H&LTWAN,
2) CL-P1 O bZaottk
KEHDOMRFIZE D, Real time PCR #: L gt
I2& 9, CLP1 22— F¥ A mRNA [Tk FIIEAE
MR~ 7 ALY OIS P2 I £ OFETEDHE
BaENTz, F/z, flow cytometry |2 X ABFIZBWT,

BRI HFY |

SP-D i

LY

SP-A

RSt

FRaL9Fy |

. |

1 2~12, 2009

b b PR R o m AR EE R HUVEC B & UF
HUAEC @ = CL-P1 OFRIS R Iz, 2EIZ,
#l# 2 v b CL-PI-CRD X 7% F (thCL-PI-CRD) %
BETAHAILIZL o THONRBEMBEZ AT,

CL-PIcDNA #F ¥+ 4 =— XN A X ¥ —Fi8t (CHO)

MM (TR LT S - #ilfa % HUVEC & & Ul
BEREYICST AT IAY v TOy VT RITo 12
i, CL-P1IERILEM F Tidl40kDa D3 FRE %R
L. EBTELUHTOCLPL L, SLIEBSTREDE
HELLTHRIESAA, 8561, CHOMIfBCRBL S
7z B G T IR & K 7z CL-PL 41 7 v & A
2BV TH300kDa &5, 3 EHEENS o5 T&
A XERLY: (RBK). DLoHELFOME L
DD S, CLPlLIaF—7F YL I V-2
ANVFRTIBAEOF) I —HHEEZBE LTS E
HEHEhTwE, BE, 2V 7 F Y IIGWEERHET,

AARL O —Z B/

fl'.')"'n';'.';'.'.7;.'1'5‘." "a%s"

-t

R

™ cELIFURES H SR L REIR

| =—rmam = sror

O
T
1
-

7 71\

NNN oy N

MARCO LOX-1

1 aVv2FvaTeARRY Iy —SHEOMED LB
N: 73 KGR, C: HWEFIRFHR, +~+ . BHEMHE, SS: JANVT 1 FES.
SRCR: AARY Vv —ZFBEATA ) v FHIE
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Mg sh T3l 20 71y b ei
D, TNOLENEKRICHFLETHEVATAVIZENTA
74 FREETEREEMRLFETHZELHL I
LhoTWh, M1i2, CLPl OFHl S Wb HirE Lo
BAERL.
3) BREMEARTHSIL 7F > CL-P
CL-PIcDNA DIEZEFH| 756 FMEN 5 CLPLDT
I /BRI S, CLPI T42EOT I VB 6% 5
HOHB L, 20BHESE, oA 2Ty "Rl
EEATAMBEER. BEEEER, o Vv F-aq
VB, 277 YRR, v 7 EHEB X OHEEE
iR (CRD) THAZ Ldbhrol, ZOL&HEHE
X, CLPIA*a L 2 F v O% (25— ik +
CEBLZFV) 2A7ANHEREEOETH AT HE
HERLTWA, £Z2C, CEKWHTIZmyc ¥ 7B
5 24450 L 7= CL-P1cDNA % il 53 X 7= CHO #i
iz (CL-PI/CHO) %Z{ERE L. CL-P1 4T D RAE%E Mt
L7z £O#E, CLPldmyc ¥ 7 Hifk & CLPI-
CRD HifRIC X 1) Mg S i, MK LI 20 E
PHER SN T, LR T L {, CL-PI-CRD $ii
itk he PEEMBEKRTDH S bR A MR
HUVEC i |2 CL-P1 "B HI W TWAHEN L,
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Discovery of three new collectin families

OHTANI Katsuki* SUZUKI Yasuhiko** WAKAMIYA Nobutaka™

Summary

Collectins are C-type animal lectins having two characteristic structures, a collagen-like domain and a carbohydrate
recognition domain (CRD). The collectin is known to be involved in innate immunity directly or through collaboration with
the complement system or by opsonization via its receptors. We did molecular cloning and analyses of new collectin families
by using the reverse genetic approach. Here, we introduce the characteristics of gene, structures, and functions on the novel

collectins, CL-L1, CL-K1, and CL-P1.

Collectin, Collagen, Innate immunity, Lectin, Complement, Scavenger receptor

* Asahikawa Medical College, Department of Microbiology and Immunochemistry
* *Hokkaido University, Zoonosis Research Center
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Let's Breast Cardiovascular Disease
~My Way via Giraffe to Spa~

HASEBE Naoyuki*

Summary

Cardiovascular disease is one of our major clinical targets. In this issue, I interpreted the mechanism of disease progression,
the advancement of strategy for prevention and treatment of cardiovascular disease, along with my history of medical
research. There are many interesting scientific targets, such as pulmonary hypertension, arteriosclerotic cardiovascular
disease, heart failure induced by maladaptation to hypertrophy and myocardial ischemia, mechanism of myocardial stunning
and arteriosclerosis, cardiovascular remodeling, cardio-renal interaction and differential organ protective effects of
antihypertensive drugs. The fine adaptation mechanism of giraffe's circulation system is artistically impressive. Our scientific
interest in oxidative stress and heat shock protein drove us into the research of anti-atherosclerotic effects of spa and forest

walking. Finally, I introduced the future perspective of our laboratory.

arteriosclerosis, cardiac hypertrophy, myocardial ischemia, stunned myocardium, oxidative stress, heat
shock protein

* Asahikawa Medical College, Department of Internal Medicine, Cardiovascular, Respiratory and Neurology Division
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An Instructional Study on Basic Formation of
Nursing Ethics in Nursing Education

INABA Yoshie*

Summary

The goal of nursing is to help restore patients to health and support the process of their living as human beings through
human involvement with them. Therefore, nursing includes both a scientific aspect of analyzing and understanding health
conditions based on specialized knowledge and an ethical aspect of respecting the beliefs and values of the patient. As these
two aspects conflict and contradict each other in nursing practice, it causes an ethical dilemma for nurses. Based on this fact,
nursing students recognized ethical problems in nursing practice, and prepared, implemented and evaluated a process to guide
ethical judgment in nursing that integrates both aspects in problem-solving. The resulls are reported here as a "Lesson Plan
for Nursing Ethics".

nursing education, nursing ethics, teaching method, teaching practice

*Department of Nursing, Asahikawa Medical College
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Pro-Drop and Verb Second in Old French :
A Weak Phonological Approach to
X-second Phenomena

MIYOSHI Nobuhiro*

[Abstract]

It has been argued that there is a connection between null subjects and the verb second (V2) order in the Old French

(OF) of the 12th and 13th centuries. However, such a connection poses a number of problems if one tries to link V2

with the pro-drop parameter. The present paper claims that null subjects in OF are not pro, but results of argument

deletion imposed by a certain PF requirement governing X-second phenomena, thus supporting the claim that V2
requires PF considerations (cf. Anderson (1993), Boskovié¢ (2001), and Chomsky (1994, 1995)).

Key words | V2, pro-drop, Syntax-Phonology Interface

1. Theoretical Background

One of the most important findings in Generative
Linguistics during the past decades is that every syntactic
constituent has its head. The bare phrase structure theory in
Chomsky (1994, 1995) derives this endocentricity from the
structure building operation Merge, eliminating stipulations
of the X'-theory and trying to give a deeper explanation to
the phrase structure of human language. Thus, under the
bare phrase structure theory, phenomena previously ac-
counted for by substantially referring to the X'-theory
Such phenomena include the Verb
Second (=V2) requirement as indicated by the contrast in

raises a new issue.

(1), where the finite verb has to occupy the second position

of the sentence:
(1) a. Diesen Roman las ich schon letztes Jahr (German)
This book read I already last year

b.*Diesen Roman ich las schon letzes Jahr.

The V2 requirement on the finite verb has been

accounted for by crucially relying on an X'-theoretic
assumption that only one specifier is allowed per maximal
projection. It has been argued that in the V2 order, the
initial element occupies the spec of the highest maximal
projection — CP, and the finite verb raises to the head of
the maximal projection C, as schematically illustrated by
(2):

(2) CcpP
/\\
XP C
i I
C P
| e
Vv

Given this assumption, (la) is well formed because the
highest constituent Dinesen Roman can move to the spec of
CP. On the other hand (1b) is ill-formed, because the
pronoun ich cannot find its appropriate landing site or the

finite verb does not rise to C.

* B ER RS
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However, this widely accepted account is hard to
maintain under the bare phrase structure theory, since the
assumption refers to the X'-schematic property, which
seems to be underivable once we discard the X'-theory.
The operation Merge concatenates two syntactic objects
and creates a new syntactic object. So, by definition, the
operation can create a structure containing multiple spe-
cifiers, as illustrated in (4):

(4) Multiple Specifiers

CP
s
SPEC c
TN
SPEC C’
T
C IP

An obvious question then is: How can we derive the V2
effects? If we adopt the bare phrase structure theory, it
virtually implies that there is no room for any purely
syntactic approaches to V2 effects. Thus, a fruitful line of
research seems to be to consider the role of PF in V2
phenomena, a direction suggested in Chomsky (1995): the
V2 property may belong to the phonological component.

V2, as the term suggests, involves a property of linear
order. Given the most restrictive assumption that syntax is
order-free (cf. Kayne (1993), Chomsky (1994, 1995)), a
natural place to look at should be the Syntax-PF/ Morp-
hology interface. The task, then, is to derive the V2 effects
by exploring "division of labor" between Syntax and PF.
Incorporating the core insights of Anderson (1993) that
X-second phenomena such as second position clitics and
V2 should be given a unified treatment, Boskovi¢ (2001)
argues convincingly that in order to account for X-second
phenomena, "division of labor" between Syntax and PF is
essential, putting forth the weak phonological approach to
X-second phenomena. Since this approach is the only
approach that can be translated into the recent version of a
minimalist program in a straightforward way, an issue
concerning V2 is, therefore, to evaluate the validity of the

approach.
The aim of this paper is to show that the weak

1 56~63, 2009

phonological approach not only provides a natural account
for null subjects in the Old French (=OF) of the 12th and
13th centuries, but also solves a dilemma concerning null
subjects and V2 in OF.

The structure of this paper is as follows. The next
section provides a survey of relevant facts about OF and
states hitherto neglected (or unnoticed) problems with the
interaction between the pro-drop parameter and the V2
parameter, In section 3, adopting the weak phonological
approach, I argue that null subjects in OF are deleted
arguments and the deletion operation is imposed by a PF
requirement that derives V2 effects. Section 4 provides an
account of relevant properties of null subjects in OF.

2. Data and Issues

2.1. V2 and Null Subjects in Old French

In this subsection, I discuss two properties of OF: V2 and
null subjects, and then follow with a brief discussion of two
generalizations that seem to suggest a link between V2 and
null subjects in OF.

It is generally accepted that OF is a V2 language.]l The
finite verb occupies the second position of matrix clauses,

regardless of the type of the initial constituent:

(5) a. SUB+V +OBI] (OF)
Il regarde 'enfant, ...
He looks-at the-child
"He looks at the child, ..."
(La Queste del Saint Graal, 2, 29; Vance (1997))
b. PP+ V +SUB OBIJ (OF)

A cel consel ot Nichodemus amis
At that meeting had Nichodemus-nom friends-Acc
"Nicodemus had friends at that meeting."
(Roman du Graal, 26; Adams (1987))
c. AP+V +SUB .. (OF)
Bel sont il voirement
beautiful are they truly

"They are truly beautiful"
(La Queste del Saint Graal, 156, 22; Vance (1997))
d. Adv+ V +SUB+OBJ (OF)

Einsint aama la damoisele Lancelot
Thus loved the young lady-Nom Lancelot-Acc



JBNEEBFRER 7 4+ — F 410

"Thus the young lady loved Lancelot."
(La Mort le Roi Artu p38; Adams (1987))

As pointed by Adams (1987), Foulet (1982), Hirschbuhl-
er (1995), Roberts (1993), Vance (1997) and Vanelli,
Renzi, and Beninca (1983), and others, OF allows omission

of the subject as shown in (6):

(6) Si firent grant joie la nuit. (OF)
So made.3.pl. great joy that night
"So (they) had a very good time that night"
(Robert de Clari XiI; Adams (1987))

It has been argued that there might be a link between V2
and null subjects in OF because these two properties seem
to be contingent on each other. The argument is based on
the following two observations.

First, as reported by Adams (1987), Foulet (1982),
Hirschbuhler (1995), Hulk and van Kemenade (1995),
Lemieux and Dupuis (1995), Roberts (1993), Vance (1997)
and Vanelli, Renzi, and Beninca (1983), and others, the
basic context in which omission of the subject is possible is
in the "inverted" V2 order. The following examples

illustrate this point.

(7) a. Tresqu'en la mer cunquist la tere altaigne (OF)
Until the sea conquered the land high
'(He) conquered the high land all the way to the sea’
(Roland, 1.3; Roberts (1993))
b. Aprés conquist Orenge la cité (OF)
After conquered Orange the city
'Afterwards (he) conquered the city of Orange'.
(Le Charroi de Nimes 1.7; Roberts (1993))
c. Si firent grant joie la nuit. (OF)
So made (they) great joy that night
"So (they) had a very good time that night"
(Rovert de Clari XII; Adams (1987))

Second, there is also a historical correlation between V2
and null subjects in OF. Adams (1987) and Roberts (1993)
observe that null subjects and V2 in OF underwent changes
during the Middle French period and both disappeared by
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around the 16th century.

2.2. Two Problems with connecting the V2 parameter
to the Pro-drop parameter

As shown in 2.2, there seems to be a connection between
null subjects and V2 in OF. Technical details aside?,
previous analyses have argued that there is a certain
syntactic device that connects the pro-drop parameter with
the V2 parameter, on the assumption that null subjects in
OF are pro (cf. Adams (1987), Roberts (1993), Vance
(1997)). But I will argue below that such an approach,
assuming the parametric connection between the pro-drop
parameter and V2, is problematic at least in the following

two respects and ultimately faces a dilemma.

22.1. Problem 1: Is there a connection between
Pro-Drop and V2?

If a parametric option that allows pro were related to the
V2 option, we expect some sort of implicational relations
between the two. However, V2 can be neither a necessary
condition nor a sufficient condition for the availability of

referential pro as in (8).

(8) | Language | Verb Second Requirement | Referential pro
Old French | Yes Yes?
German Yes No
Icelandic | Yes No
Norwegian | Yes No
Faroese Yes No
English No No
Chinese No Yes
Japanese | No Yes
Italian No Yes
Spanish No Yes

This cross-linguistic observation suggests that the con-
nection between null subjects and V2 in OF seems to be
language-specific and hence it is impossible to account for
the connection by associating the V2 parameter with the
pro-drop parameter.

2.2.2. Problem 2: Skewed Pro?

It is also problematic to simply assume that OF is a
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pro-drop language because null subjects in OF are rather
different from pro in other pro-drop languages in the
following two respects.

First, unlike pro in Spanish and Italian, null subjects in
OF are not governed by Chomsky's (1981) Avoid Pronoun
Principle. Observe the following contrast:

(9) a. ltalian (cf. Vanelli, Renzi, and Beninca (1985))

Il professore; ha parlato dopo che proy/*lui; &
the professor; has spoken after that pro;/he; is
arrivato
arrived,
"The professor; spoke after he; arrived'

b. Old French (Villehardouin XXV: Adams (1987))
Einsi corurent par mer tant que il vindrent 4
Thus ran.3.pl. by sea until they came to
Cademelee.
Cadmee
"Thus (they;) ran by sea until they; came to Cad-

mee."

In (9a), the subject of the adverbial clause in Italian has
to be pro in order to get the indented interpretation, as
predicted by the Avoid Pronoun Principle. (9b), however,
shows that a null subject in OF is never obligatory even in a
similar context. Though the exact nature of the Avoid
Pronoun Principle is not clear, assume that the principle is
"a subcase of a conversational principle of not saying more
than is required (Chomsky (1981: 65))." In (9b), the
omission of the subject of the matrix clause indicates that
pro can be used in order to refer to the set of individuals in
question. However, contrary to what the Avoid Pronoun
Principle predicts, the overt pronoun il can be used in the
subordinate clause. Thus, the contrast casts a serious doubt
on the assumption that null subjects in OF are pro in the
"standard" sense.

Second, the distribution of null subjects in OF even
differs from that of null subjects observed in discourse
related languages like Japanese. In OF, the matrix null
subject can be coreferent with overt pronouns in the
complement clanse. Observe the contrast between (10a)
and (10b):
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(10) a. Old French (Roamn du Graal: Adams (1987))
Lors s'acorderent que il; diroient que il;
Then agreed.3pl. that they would say that they
1'avoient baillié par le
him had in their charge by the
commandement Nichodemus
commandment (of) Nicodemus.
"lit. then (they;) agreed that they; would say that
they; had charge of him by the command of
Nicodemus."
b. Japanese
ec i [guuzen kare-ga Hanako-ni at-ta
Ec j» [by chance he;-Nom Hanako-Acc meet-past
to] sinjiteirn
that] believes
"He »j believes [that he; met by chance]”
¢. (*7 Guuzen) John-ga [Tom-ga Hanako-ni at-ta
by chance John-Nom [Tom-Nom Hanako-Acc
meet-past
to] sinjiteiru
that] believes
"lit. (By chance) John believes [Tom met Hanako]"
d. Guuzen Tom-ga Hanako-ni at-ta
by chance Tom-Nom Hanako-Acc meet-past
"lit. By chance Tom met Hanako

(10a) indicates that the coreference between the omitted
matrix subject and the two embedded subjects is possible in
OF.2 As for (10b), a few notes should be added. Since
Japanese is a head-final language, it is necessary to assure
that the matrix subject (but not the embedded one) is
omitted in (10b). (10c) indicates that the adverb goozen (=
by chance) cannot modify the verb sinjiteiru (= believe),
presumably because of its semantic incompatibility with
this particular verb. (10d) indicates that it cannot modify
the embedded verb from this position, either. Thus we can
use the adverb to indicate the left edge of the embedded
clause. Keep this in mind. Consider (10b) again. What
(10b) indicates is that the omitted matrix subject and the
embedded subject have to be disjoint in reference.
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2.3. A Dilemma?.

On the basis of the cross-linguistics and language-
internal evidence, we can conclude that the observed
connection between null subjects and V2 cannot be reduced
to the assumption that OF takes the positive value for both
the pro-drop parameter and the V2 parameter. Further-
more, the arguments presented in 2.2 strongly suggest that
null subjects in OF should be treated differently from pro in
pro-drop languages.

Notice though that the situation is something of a
dilemma. Once we simply dissociated null subjects in OF
from V2, we lost the account of the connection between
null subjects and V2. What is required here is to throw
problematic assumptions away and to find an alternative
account for the connection.

If the present discussion so far is correct, the origin of the
problem lies in the very assumption that a null subject in
OF is pro in the standard sense. In what follows, I claim
that null subjects in OF are deleted pronouns and the
deletion is forced by a certain PF condition proposed by
Boskovi¢ (2001).

3. The Weak Phonological Approach to Null Subjects

and V2in OF
3.1. Weak Phonological Approach to X-second

Let us begin with briefly reviewing the weak phonolog-
ical approach in Bo§kovié (2001). His proposal is designed
to give a systematic account to a number of Syntax/PF-
interface phenomena including second position clitics and
V2, which would be unpredictable if one stuck to the
assumption that the highest copy is always pronounced.
The leading idea is that syntax "freely" creates copies and
PF determines the right one to pronounce. He proposes that
elements subject to the second position requirement have
the following lexical specification, on which PF determines

which copy to pronounce.

(11) a. #
b. suffix

(# = a boundary of an Intonational Phrase).

The basic mechanism is schematized in (12).
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(12) a. #X Y X ...
b. #X Y X (Deletion of X)
c. # 2 [Y+X] (Morphological Merger)

Suppose that X and Y are copies created by movement
and that the lexical specification (11) is imposed on X. In
(12a), the leftmost X, which is adjacent to the boundary of
intonational phrase, cannot be pronounced, since (11)
requires that X be a suffix and left-adjacent to a boundary
of intonational phrase; thus, it is deleted as indicated by
(12b). After Morphological Merger applies to the surviving
X and Y, they form a "unit" as in (12¢).* By forming such
a "unit", the two requirements in (11) on X are satisfied.

Assume, following BoSkoviés (2001) weak phonological
approach, that (11) governs V2 phenomena. More specifi-
cally, the matrix finite verb in OF has the lexical
specification (11a).” Then, a natural prediction is that a
deletion operation driven by (11a) is also possible in OF. 1
argue below that BoSkovi¢'s theoretical insights can be
extended to the cases of null subjects in OF.

3.2. A proposal

The present claim is that null subjects in OF are
pronouns deleted by virtue of (11a), on the assumption that
(11a) is a lexical specification for the matrix finite verb in
OF.® This deletion process is forced under the configura-
tion of (13), where two constituents precede the finite verb:

(13) a. #XP subject V...
b. #XP subjeet V... (Deletion of the subject)
c. #[XP+V] (Morphological Merger)

In other words, the operation is required to satisfy (11a).

The relevant derivational steps are given in (14).

(14) a. Si firent grant joie la nuit. (OF)
So made.3.pl. great joy that night
"So (they) had a very good time that night"
(Robert de Clari XII; cf. Adams (1987))
b. Si il firent grant joie la nuit. (overt syntax)
So they made.3.pl. great joy that night
c¢. Si il firent grant joie la nuit.(deletion of the subject
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il at PF)
So (they) made.3.pl. great joy that night

The crucial assumption is that the null subject in (14a) is
not pro but is base-generated as a "normal" pronoun that
can be phonologically overt if certain conditions are met.
(14b), as it is, violates the second position requirement on
the finite verb (= (11a)). Thus the subject il is deleted as in
(14c).

4. An Analysis

This section shows that the present proposal readily
provides an account for the link between the subjects and
V2 in OF, without posing the problems mentioned in 2.2.

First, the fact that null subjects in OF are restricted to the
inverted V2 context follows directly from (13). In the
present account, null subjects in OF are deleted subjects
and they are deleted due to the second position requirement
(11a). One necessary condition for the deletion operation is
more than one constituent precedes the finite verb. This
configuration is available only if some element precedes the
subject. This situation is the same as the inverted V2 order.

Second, the historical connection between V2 and null
subjects in OF is also predictable.
approach, what determines the availability of null subjects

Under the present

in OF is the second position requirement (11a), which also
determines the V2 order in OF, Thus a prediction is that if
the requirement becomes inactive for some reason, then V2
and null subjects both should disappear. I claim that this is
what happened in the historical development of French:
Null subjects and V2 in OF underwent changes during the
Middle French period and both disappeared by around the
16th century. It should be noted that the present approach,
if correct, can capture the connection without recourse to
the linkage between the pro-drop parameter and the null
subject parameter — a desired result.

Third, the cross-linguistic observation about the connec-
tion between (referential) pro-drop and V2 is no longer a
problem. If OF allowed (referential) pro, OF would be
unusual, since V2 languages do not freely allow referential
null subjects. Under the present account, the alleged pro in
OF is a deleted argument. So the right statement would be
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that V2 languages do not freely allow referential pro.

(15)

Language | Verb Second Requirement | Referential pro
Old French | Yes No? (the deletion of subjects is possible)
German | Yes No

Icelandic | Yes No

Norwegian | Yes No

Faroese |Yes No

English |No No

Japanese | No Yes

Italian | No Yes

Spanish | No Yes

Finally, referential properties of null subjects in OF are
no longer surprising. The relevant examples are repeated
here as (16). In (16a), OF null subjects differs from pro in
Italian, since it is governed by (11a). This is probably the
reason why the Avoid Pronoun Principle does not seem to
be active in OF. Furthermore, the curious coreferential
possibility in (10a) which is repeated as (16b) is also given
a natural account. In (16b), the matrix null subject in the
matrix can be coreferent with the overt pronouns in the
complement clauses. The reason is that the matrix null
subject is introduced into the syntactic computation as an

"overt" pronoun and sent to the LF interface.

(16) a. Einsi corurent par mer tant que il vindrent a
Thus ran.3.pl. by sea until they came to
Cademelée.
Cadmée
"Thus (they;) ran by sea until they; came to
Cadmée." (OF)
(Villehardouin XXV ; cf. Adams (1987: p2))
b. Lors s'acorderent que il; diroient que il;
Then agreed.3pl. that they would say that they
1'avoient baillié par le
him had in their charge by the
commandement Nichodemus (OF)
commandment (of) Nicodemus.)
(Roamn du Graal pp. 25-26; cf. Adams (1987: p2))
"lit. then (theyi) agreed that theyi would say that
theyi had charge of him by the command of
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Nicodemus."

5. Summary

This paper has argued that null subjects in OF are not
pro, but the pronoun deleted at PF, on the assumption that
V2 is a PF phenomenon. The deletion of the subject is
forced to satisfy the second position requirement in (11a).
The present proposal not only captures the connection
between null subjects and V2 in OF but also overcomes the
problem with postulation of the linkage between the
pro-drop parameter and the V2 parameter. So as far as the
present argument is on the right track, it supports the
following two claims: (a) V2 is a property of PF (cf.
Anderson (1993), Boskovié (2001), and Chomsky (1994,
1995)); (b) A uniform account of X-second phenomena is
possible (cf. Anderson (1993) and Boskovié (2001)).
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' V2 in OF is asymmetric in that V2 order is basically a
root phenomenon. Adams (1987), Foulet (1982) and
Vance (1997) report that the inverted V2 order in
embedded contexts are limited to the complement of
bridge verbs and indirect interrogatives. In this paper, we
do not discuss V2 in embedded clauses. It should be
noted that the existence of asymmetric V2 languages does
not affect the validity of the assumption that V2 requires

1 56~63, 2009

PF considerations. Anderson (1993) reports that Wac-
kemmagel (1892) suggests in his description of German
that asymmetric V2 effects can be due to some phonolog-
ical reason by pointing out that a matrix clause and an
embedded clause have different intonation patterns.

% For example, Adams (1987) tries to derive the intended
result from identification conditions on pro. Roberts
(1993) derives them from certain properties of Agr. Ido
not review those proposals here.

3 Note that anaphoric relations like (10b) are also unavail-
able in Ttalian and Spanish as the Avoid Pronoun
Principle predicts.

4 Departing from Marantz (1984, 1998), Boskovi¢ assumes
that Merger does not necessarily exchange a structural
relation between two elements,

3 1t should be noted that (11b) has to be modified because
the verb in OF does not seem to be an affix. What is
crucial for the present discussion is Morphological
Merger of the initial element with the finite verb in the V2

order.



JRNEERIRZERIE 7 + —F A10 @ 64~75, 2009

2 E

MIERDOZZEHN, ERGHEOBR 5B
— rpa Y R AR REOR B B & JE)INERL R Ewibi 2 HBI & LT -

£ K M BA*
% it

R H E

Y R E

fr** B 0O g

%*****

_‘j:,***

[= =)

KEMBEIRD LN BMEBIE, RFEMREEMY B RB I o TRECHEER TS, 20720, MIIE
BREZOREDEENL, DV TRBBCOREERDOEEN ZHROIZDIC, THREICHBT 5 EFRFEERHN

T AFENIHEEBT A L ERE L 2B,

£ ZTARETIE, MBINERAZEREIC S ERNZZ LT g 2 F4IC) BT, REROR
HEY[ L RAGEBEOERE 77— ¥ CHESWTEE L, 4RI, o BIIERKERE;RE T2 L %

S NAEHRT— R IZoWnTRE L7,

SHTZ®7zo T, PEHINT L Y 5 £ MO ERERRREEZLARE T2 2ERL L LTRE 2%
T MAOZZITB ¢ ERO T TRHEK ICHEEBTES7 -y PEBELTRIA L.

SHTORER, LHEILHOERDZZITEH CEMEROERIL, IO RFREOBRE LB REEIC
o TRESEDIBAZ L, TR L NNEMKEREFZITANSL BEOBROED N HH T L5

Lz E sz,

JEINER AR F ORE % L 1) BT 2 201013 HIR O BT E OB % 381 108 L 7 L THiRE

RRB & DEBE L BHRT B2 LEVD 5,

Edss, 7547 - 7. ERREREE

1. % E

BEe (PRB%) WBE DR BEYEIC DV T, MBI &
ARRREOME 2L, BROESLITEoTWVS,
BEOREIL, BOBEEELEENEO LI L, R
B b WV ER - R AR OM B OMEY: %
bbb eEILNTHWAZLE, ITBERIHLEER
bhal, TNLOKR, MKIZBIE TSI/ -
NT Y ADBFALER O 2 I220114E T4

2, 20008 OHSRERFTHRSNEZ L Lo TW
Too COFER. 20024E, 20064F D ZHHMCE X2 R
AL v A F A EL o7,

i, ANBBIRE A S OFse i etk I P FB L O
HEMLIZ L 50 D TRIRRIERO S I ATEZME LT
WPT5LEBRT 5. B#F - BALSEFIZ. BAL
ThbbHBErRATEEZRALI L, ITXoTERE
HERALESED LIIMERE B THE L W HT
b, PFICE 2 ANEFREDNOEREEZTPT

* Fp G BT 7 [ R A e £ e B B £

*rE AR - ACHETTZERT i R RIS AT e 1 £k
**rENL A RIREE - ACIRERTZERTHE 2 IRBLEEEER AT 7EER 2 Bk

*eerE T RRE - ACHEERIERT A mARE 2 BRfER

¥ ERE) ER R F R AR E MR BE S - PR - AR R B R



JBNEEBFRER 7 4+ — F 410

W, fiy, B - WS BOY— YA ICHT 5 =—
AigEibict hidE s, ChooBELH ), ik
ZBWTIRESRHEE SIHTN A EMARHR AR E
LTwa EEbhTwaY, EMARIGERKIZAE
RERICLILBFMTHY), BINLEARAPTERVWA
MEREICBWTEHETHAHYY, 51T, AVHIX
0074ERIHRBEITR L [RLREEET A FI4
712 X o THYERE 2 B R R A HHATT0% (2 7=
VA IR LR S LA R EITRD S 1,
ks fEREhTns,

TBIERKZED ST 2 LB L A HRBEIC L o T
EHR AR SN TV A, [ERGRAEIY L h
IZ20054E R AT 12 BV TAMRBEORIK OB &1 2 EF
¥T15.37% TdH 5 DIk L TILHEE TIX17.35% TH
D, 2EFEH L ENIEIEDEFD HRMICITRZ & v,
Lo Lads, bdEicowT & ) 8l — kERRE
A R-5E, REEAERT BN KEHEE N T
BAMHERED Y = T IRFEFIZRE VRS D, &
SLIRBE D BYE O B 2 A BT ZT R T WIRBIC 2 o
Twb, FZIE, PUEGIET A S 5 558 REERE
TIE—IRED ) H84.04% FAVIHIEIZLE DT
B, EBEO E)IEE K E A T1385.26% £ & o
Twh,

DL BHE. HLSHIBRITBVTA RV EERM
THERTETICHRBEBPET 5 C i, RS
DIFBED A7 HF, LFHEHBOHETH 5 KFERFED
MEIHLTHRBERIZTI L L5, L2 ITH
BEROT A= - 7 %) AEEIBERE L &
i, ERIZLAREIEBERIROFE L PR &
LM S, KROEEE & (SRR ICERBSOE
PRI LBREESRET S, ZORR. KEH
BezZe ORI, €9 LRBEFARE ) <&H
REREZREMICHIBET L0 BB ERER L
b, Thbbh, FRIINTEZT7I4=) - & 7IisHER
DAVIRBEDS, BRESIZHEHEPENEFRERE) &
V) VAT ADEEARAEEE T RENESD S,

5. RIRDOLLIRITAHBERE & 2 hiE, (ERO—E
BREBOOOBEBEHPEIAZ LICE VB LN
STAMEELELONL, BEBRA L IIEFEEOH
BT, 22 BRTE2GE5CHELORITHIT
bWnbODOMEERT, ZZTit, ERIERHRE
BESB 75700, FEPREEZDELORTNET

: 64~75, 2009

L VEEHOMERSZZ OO I LELZER R E
DI L, HEFRADO L OEET, T T HLDOE
FHNF CofMIR L 2hiE, RBOLDIILkDbR
A5bODMEAKEL 2Bz, TZ LAV L %R
RIBLEZOMTL B, LY DT, FHLZERBN%
WERYAHZEE, Kok uERE. YR, s
EEELHEECEERRERALCBRER I L o T,
LR TEARMI R TSFARY) - FT7ANDT 7Y
TAEBONAZ LI, EEREBLZEL ) #HRIC
DRVBLHVEBEL LWV,
EREEOZHEBIIOVWTRINITOEEAT
&9 F 2 MERAZIERE OB E P %I B
I ABEICONT b O DETHED S 510.10.12)
IO ORI KFRERBEOP TAHLERIRD B
. LWHIMBESTICEoTWS, L2 LEXS, K
SRR RER F REMICRA L T 2vic
FLEROEBEEZ 2D ETH, LEBRICBITAE
FHRM O LN LB & FOH TORFFRBEONED
VO L HEL., ERBEEICETS & D # Lk
HHERZVWRICEEIREDPERFTOULEND S,

2. B ®

AWz Cik, Btk 2MEERICL 59
FoRALE LT, BIERKEREOZHEO—H%
R 2 EEEE PN o E R e 7 — 4 %
v, HEETIZB T 5 B ERRERENDZS
BB LED L) ICBILL T02 5% KRR ICHREH L,
JBNERRZERBEOHIRER L DWEDL Y FOLBED S
DHIZOWTHRFEZfT) L2 HMET 5,

3. 7 &k

AT, BERRPEHIN 2 H Rt 2 -ER
R RRER 7 — 7 VTN 2 {7 o 72 ERMEEE
REEBT— 713, EREND» S ERERRRGESS
ALET P ELTHERENERO—EINF AT
X VBEEILENBEFEENTVAELDTH L, 2D
W, L7 b F-F0boRMEEELOO L FOMEH
PEEIFRATELDI TRV, LPL, BEOS
ZABRELICIEETE L7720, DHBEOMTICLE
iERIIES Z LT EL, DTiZBnTid, ER@E
REREET— 7 LVIFELELET I T—F LS
BEELABTH TS,



JBNEEBFRER 7 4+ — F 410

HE T ~OF H HFEIC RSV TH & ) feft 2 215
BB, 4 OBRBRE IOV TIREBR{L S LRE
TRUEERT 2. O, MAERETAHILIET
ERVWHRIBTHoT, LoT, BEE LTHICESIL
ENTVAEROA L HWTHHi & fTooo bbb,
2L, RBBEIZOWTIZR—EASEETERE
TEALLAZZLIZEY), A—EAOIZHEEL
IR T 5 S L HMREE B> T b,

AR TIZ20035EE A 520074 $ TO 5 450 7—
L EGHOMEL Lz, 22170, BEBEIXIH-2H
NR—=ATHb. lz1E, 20034 BEIX20034E 3 A2 5
20044E2 B & 2B, IRAIIBES ABRTICO A
SIRRBREITEIC L 2 KGEHOBRETTHIRE N
TWwb, fiih, 2 LEERBBOZBHEERBIIOVT
X 5EFITOPVWTRRENLTVS,

ZOF—8 kAR EABRICDIT THirog e L
7255, ABSNEZIzowTiE—RA—HOSZB LI
R L, i, ARIZOWTREREREOSHT
FASNTWAEZY Y — FRATHT 2T o 72,

EWHT—yOLa—FHRELe 7 P EMETERERT
Waiw, 13— FTIERAROEENETEZ W
TN H B, BT — 5o ABETE Y — FEER
THIEICEY, —ADOARDRE,SIERE D FOT
ABDORTETHEFTAZ LRI LELLN
Poo Flo, BRELTE V- VR TF— LEIFLE
WEBBTEIRWHERTHLLEZEZ LN,

EHTF—- PO Y- FF— % #IEKT 5
BRI S hTE AN, — B CR#RSRET
AIHREFREZBOVPBENTHORTTEETD
I OWTZEOAFZREHT 21T A TH S, AEWN
IZi&. ROAT v T8b. ¥HT— ¥ OFIHTRER
MEicBVT, HABAOL LT I OEHEEYEATE
IZHERR T %0 COBEIC, ABREENRERFL THRET
AZELTRETH S, THERHLLZB/1NY—VIHE
BAhbIbild,

E1icsnT, EREBRELZE LIS I3
EhLHIZ—ABMNTRESELET5, 5401
HPbL THETR2BBLTVWLIDET S, HAHEA
WhHHAPLHDOF LI TEZ LHE. BRTHR
MOMENHEOEKHTHRET S, #121E, EAAIZ
2ARS6HETERBRELTCWAZ LEEKT S, i
ZEZBLTwiiihiE, CoEADS r Ao—ED

: 64~75, 2009

Lot 2 g

v

1 2 a 4 5 ] 7

H1 TEV—F7F—%ols

SRRV LODOBEROBHEALI LR TEITEELT
WwirbnklL, T¥Y—-FLREIhEZ LIRS, ©
¥V — FHEETZZHK. BER. BRAPTZER
BBy R FAREFS R, ST S5,

ZOILY Y — FORRITEIC IR 2 208N
Bhb, PE2F MBIcZBEw] TE2EDLS
ICHERTAD0THAD, M1DOFMABD X (CBIZ2EAM
LN EREB LB L LI Y — FoEfHs
RETHIELITHR B, BABO —AIBHFETRE
by bFbhb, EFLYN DT —ABHFET
I llckh, BERERAEELIEY — FOH
Bl kb, DL B —ADORY T EITERSE
ZBITAVESD Ny 2 ThHEH, Bzt +
R AR TRER VW LET S,

IV EDDEERIE, [DE2DTEY — FHEIZ
DEeD2DLEY—FTHEDN] LWHIFETHAD, Blz
1, F—HICR % 5ERBMICNRZZ T 2HEIC1E
REHERIC L LTEENR, ZOMITHIT S
DT, ARTIIABE, 2V LA RI#T 2582
BNV TOAIE Y — F{LT 5,

BN -AABDOr —ARSE 1 OfESICTEER
ARRNOEELEATWS, Thbbh, BIEHBA
DA B OEFRBHESZ IR ERL D 55612,
EIEFTRVLO0EEELAIEY— FERZ B 5,
EVIEHTHE, 3r AHBIZEV- L LTHHFAD
FHREDOERE LR EOBED L H DL D2DEHD
PRI LR T ECO—EORB LRI REr —
AbHNEb, ARTIZ]1 » HZBHBEIZRW-HE
KIROTEY - FERZLTWAS, ThidHdER
WaaEIEThreEzLNL,



T ERRERZERFE 7 + —

4. & R

1) A= - ABEZZOME

B2 a~2didms - HEFICR AR - Sk
HNoVvES OESFHER (F77) LELIBED
L7 M oeEIicEwi2HElEe Thr77) @
FAEENTH S, AT ENENDEREIZBVTES
BUEDHECH L, ERZBRISPEHRTA (P
TSz 98 B & R T 1A ) A R B 3 — 8T . G B i
BERRESE, AWM REmET. JEIIER KRR,
BNTAEERRE, RTZOMICHE L7z LRI
BERREBEIC I ] AJLHEEIE A R A P, LT
HFEEBE, BRLTHFZRPT. BB E R AR IRw P .
LRI LREE, TR F )RS, T LREPIREL.
BT E AR R IR FERT. PN H ST, Ea T
B RAERERRARRE ., SENERERERRE S I
5o MERHHEPIEE IS WD, MBI EERE,
RUZOMIZ2WTREPIZER L TR,
ELEDOR2 a l3HEEDNRIZOVTIRL TS,
BENN% T VERTHEHAA BV TZBPfTbI

Z 410 64~75, 2009

TWiz, . AEOE2 c bbb L) ICEES
WZOWTIERNATOZBHBOLEIZS0%FHET
Hotzo TBEBRVEMICLI-TRLBZ XD
olze HEROWHNTOZBIIZEFH LR
REBERFEREEO AL LT, RIZIIRL TRV
EAMVERBE 2 &4 2 OO RSB OZB LD
ol ITHMOAR2 RS LZNDERIHETH>
2o B2 bR T LI IS, BEE ICDWVTIZ6HIATH
ERMTATOAR L 2o TV, R2d25bhs
£z, BEFCOVWTIRAENTATOABIZ 1%
2o 2HBETH- 7o, BHFNIULBRETREEDILEA 2
o 3HME o Tz, 72, HICITREATY
BV EDMOEBBENDZZHF 4 EEL o Tw
TEa
RICBHEFENOZTB BN LR L 7z PBBINS
HIZoOWTIRETHRETH 572, AEDSOZHE
HEZZVADCHACZB LTS EER LN,
2T, ZHEHIEAWEE LB ERREREICO W
T, WENREHM (200345 A 520074E8) DABE
B ABBDLV 7 MEBEEFE LEREICIOVWTE

Hzn: BEE DN ERR

i AR oEER maTeR

- LA i
——iMAEEANNYLS S ETLIEANRLE
——mEK LR

FEin: W B0 ARER

2 8 8 ¥ B % 38
R ] ]

BT ]

—— NI aRNELE —— EFhLEfREL.
—— RNER LTS

H2e: EEEDONBUR

- - gy
n - v B0
i
i W AN ¥
] IID}E
2 ® —— oo §
w + 10
g P— — —— —_— o0
o A s mnneds o
- R T — TR
o L S ERdimeamTE
— I EENCTRELE
Hd: EEEDARULR
o — [F il
n s
= = 141
£ .
100
H :f
T 2]
2. &4
. iy
L g w
n o

st ®  deaEW 0 aoSE wee@d8 a0ERE

w— LT — RN
T L LT 4 ] LR
e LR R TR

HM2a~2d Mk HEENEBEEFEL



TENERRRZERTE 7 A — F 410

NENETRE LHbEBHFENOZZHEEER]
& LTiRT,

=1 DHRERENZZHR

Z W B | aFHIRARE | BIIERAERE
S 2 4
Lk 1733 43
bRt 814 71
B 136 70
ANk o 79 11
CASE 5 267 22
L5 8 s 783 44
B AR R 365 5
R I VR 91 43
B2 # 714 30
WA 669 18
R FEARL ERAR 205 28
i’ # 1077 116
H BLIGGERE 347 19
DMt 1 35

& &t 7283 559

WO0034E D H2007FEED L7 P ETIZOWTHR L7

: 64~75, 2009

ZHENTIBEREICOVTIE, HaH0Z2rRD
BN ENb b, M, AROZBIWD T Lhho
2o CHIZWRI—L V) X ViIZ, 2OMORERZ
FRIZBTALDEEZ NS, TOMOBHEHE
TRBHE VD OFIRE, WAFR. BRNE, BE
FTHh otz i, WIIERKERRKE~NDZZ TS
DIFIRE, HALARE. PEIREFFE. NiehEE, (OB
B &Th oz, BINERKEREIZOWTS, —f#
ARNOZBHBIIFEFE Db oz,

S A ICRBEN TV ABHRAEN IOV TD
ZPUHBEBE L. 5HFMD 5 AR OBRDTE
DEBOB A L 17 Moo TH SR FHE RS
F (1998 i 3Rk & 20RO s %
AR LIOPER2 THb,

7 2 206 G ERIAE 12 & 5 3Bt DL E D
AR ATz, FIZIE, BREFEB 2V TIIHIETH
BRECIARTIR%DY 2 72 EH TV, TOMD,
TREREHRB DI L A LIZPEBINA TR ST W
LEZLNIZ, AFWARDEBRIZOVWTHAKTH -
7o Ml IROBERMTER, SR EUERICIOWVTIE
PHPIETATIZIZ L AR TE TV D722 L AF
bhol, BOEBIIOWTREAFHTIREMHMED —

®2 AR ZB AR

HAT .
Fh PRI B (194081) rlE B R B | A Al A AWl | IR AHEE | £ o fit
JRHAE ] ONEF A HRAE 48.9 11.7 0.0 39.4
H 19.3 28.8 2.8 49.1
M7 R NS L2 0 95 B 38 U8 12 SR e i oD i 50.0 22.2 0.0 27.8
A5, 3R UM R 68.3 5.8 1.4 24.5
A R TE O EE 18.2 47.8 0.5 33.5
HIFROR R 42.2 35.2 7.8 14.8
AU Ba#FORE 2.9 23.7 1.6 71.8
HRUFBEEORS 18.3 21.7 0.0 60.0
EREFROEE 72.4 2.8 0.3 24.5
I 3 R D P 53.7 5.8 0.0 40.5
HALERORSE 49.0 9.8 0.2 41.0
B2 M B OB TR DB 22.1 37.4 0.8 39.7
AR R U SRR OER 47.6 6.0 0.2 46.3
REMEIFROHER 37.4 34.5 1.4 26.6
IR, 2300 B UFRE#R 0.0 0.0 0.0 100.0
RKHW., B/ Rtk 0.0 44.4 il 44.5
ST B USRI R R R R T A B b 67.9 7.3 0.0 24.8
B, hERVFOMONEOKE 19.5 41.6 0.0 39.0

KiE) HB L2 WHRRABRICOWTIREELL,



Lo THE»MEREN S,

E3. 4756EHRRMOBBSLIHEICITORT
WA Z Edbhol, M3 CRMEREZZEOE
POERL D S 6 FICAET A ABRBEEIZ1IH1G5 T
MBREDEMRE TH - /205, BEHVRAMHED A
BEE 255 THERE, HIIERKERED ARRE
B4 FHEZBABKREL RS> TV, 1 HBAYDE

E

§ ]

e

4

ar

#

%
o T AR B AFHEARE e
MIEH R sl G RTAL R - R

®3 BE#EEl - 1 HY7: ) ABERRE RO
(20074EBE - HFH)

WD ABEBRERZSHEIT 1 BV EHBEIMALT
Wiz, THIIERBFEWT V—TOHRTLEL|ICE
PBREVWIEEZRLTWAREEZ LN Thbb,
LD EHNHEDOER Y LELTAEEREVFARL T
WAL EEFRLTWAS L Ebhiz,

3) ¥V — Fa¥id b RAHEHEEDOAES

INFTOMTIE VT b EAEDOERIC X 5047 T
Hote, LET POBHIE—ERBECHTE2—H0
ZPEHEERTOIOTH L0, EHBHOERIZD
WTORFBREIZENIEILEEDL TSRV, £2TC, Lt
T rOEHREESE LYY — FEA TS E T
o

K3 BEEINCABRERDOHGEF LR T X TDO AR
L7 2 L TR I - Y — FOBRRZ R
L72bDTH B, FEHIIIZBWTIX 1 ERIZ300-
EV—FiEWAREEHAEZ Edbdhodl, 12770, 1
ADVBEBEIARET 258055 2 L ICERTALEDN
Hb, VEODARIEY = FlzowTBB L2
DABRELEZFTCLlZEY— FABREL TV,
003FEEN LYY — FiIZowTIREIFNAL LT M



JENEERHARZERTE 7 A — T 410

B 4thboTBY, MOEFELN ST
NIEBIBN M TH 5 5 EEHETICh/ o TAR
LB TwaBEDOIY Y — FH2003EERED Y
V—=FLLTRILE B0 ThHEEEZ LR,

£33 TEV-FHEEETNEABRLET MK
1L¥V—FiZ&Tha L7 MEH

e T B | Bl

20034E 286 | 4.08 | 9.15 1 63
20044F B 244 | 2.62 | 3.55 1 37
20054 BE 288 | 2.34 2.81 1 35
20064F B 317 | 2.26 | 2.19 1 16
20074E 302 | 2.10 1.68 1 13
& B 1437 | 2.66 | 4.74 1 63

ABETLE Y — FIZHREHREICARET 2005 b1
i, #F9Thwbobdhot, Wik 27— AdHhiE

BRBEIC— AR LBAWTZEY— FAFRTT500,

WA R AR B LA O R AR - — AR L 2w T
V= FPERT550THE, ThoDTr—A0b
RERGEB OB A RS = L3 L v, FIEBERE
fDEHAEMIZ AP L TV AT E Y — FIZowTidfi
LPDOBOEFERESEHLEFTLADD Lk, £
T, ChEOSBICHYT A2y — FEGELE
(#4)o

F4 TV FOEELEIH

TE— F8 | 200345 | 20044 B | 2005455 | 20064 5 | 200742 B
w B 286 | 244 | 288 | 317 302
PERIGEER | 136 | 108 | 116 | 124 93
RSeS| 132 121 153 168 182
F DA 18 15 19 25 27
ST AILE | 20034 5 | 200447 1 | 20054 B | 200647 B | 20074E

: 64~75, 2009

LYY — FidHERIREREIER D b 0, FEElwkE
TEAET A b O, FEGIFHEEE D & £ OMERRE (~)
DEED T — AP LR ENS, PEFISEERO T —
A L ZDMERBE () OEROY — X DHIEHH
MLTWBZENbhol, BEOFHERLEES
5L, PENIERHEO LY Y — FITEER. ol
S, TOMBIZZEOPHEICH S Ldhh ol

#®&5 TEV-FTRAZDE

hERIFERRE | 47.6 | 44.3 | 40.3| 39.1 [ 30.8

rlEpSERs | 46.2 | 49.6 | 53.1| 53.0 | 60.3

£ DAt 6.3 6.1 6.6 7.9 8.9

FHAENG | 200345 | 200445 | 20054 FE | 200675 | 200747

L 70.72 | 72.29 | 73.07 | 73.55 | 74.81
HRIFEEER | 62.68 | 65.83 | 67.22 | 66.69 | 66.71
A FISERS | 78.70 | 77.60 | 77.54 | 78.62 | 78.86
Z DAt 72.89 | 76.00 | 72.74 | 73.44 | 75.37

ik 1) FEBIFEEH &R EEREE I ARSI
ATABEFERH LTS L DERT,
FiE2) SECHTLIHBERFRTH S,

HERIRBDS (N R

WRERIRKE | £ AT T | I BE R rany IEX

20034E%| 150 68 5 9 0
200441 138 47 4 9 0
20054E8| 172 58 7 10 2
20064EH8E| 194 65 16 13 6
20074ERE| 209 44 6 19 1
& 8t 863 282 38 60 9

ABERD S B, MBICBIT 5 PN LR TH D4
I LAREWBLE & = RERRE T 2 U ER KRS
FRIEED L ) RABELEDLOP, IZ2WTHEL
TeDNRSTH 5, TBEITHEIREEEINE 7 —
AIX20034EE D150 ¥ Y — FA 5 2007T4EBE D209 ¥
V= FETHEMLTW, i, SBEICAFTILRE
BN E T NA 7 — A IX20034EHE D684 & 20074 HE
DULEBLTBY, —BOBAFHLLIZEALE
Polz, BIERKERRIZOWT 7y —ABid %
WAL BFERETH o 1

LZAT, INLOBEITESR LA Y 745 Bl
Thb, £IT, BEICHEHIMKRE L £ EI O
AT Ay —ADHEONILO2VTHRFELTVED
BERSOENTHE, itk b, HEBIMEEE S
FHALRARRBED N IZ AR L TV 54 — R 320034
BED 9 A 5 20074FBED19F THRKL T 5, MUITER
KEBEIZ DWW TIZ2004FEE E TIE 0 220 22 DA,
20054EFE DABERU G T ABET A 7 — A5 LTz,

bokd, ERBEEMOEMRITERZITTIREV,
T RIIRPE 2 & O HUIRERB IR ZB L2 B I
LA AW ER KR 2 L DORRER
BRI SNBTr—AbHb, TDLHLFr—AIC
DWTHEBET L OHBER-ONEE THb, AR
A CPEBIER R SRZRZ L, 2B dlEEIEEE



TENERRRZERTE 7 A — F 410

Tid % { HAHFHLRAFHBE B & CIIERRSEREE I
AL —AMHRENTWV S, 5 TRAERE
VO EoEHEE L ) b FERIREEICAAREZ L Lo
r—=2AOFNREV Lhbrol,

®6 HEHIMWBASRZZRALR T — A

HEFTHAL HEJIEEK 4 &t
20034F 1 23 I 24
20044 BF 17 1 18
20054E 19 2 21
20064F B 25 5 30
2007“@& 15 9 17
& &t 99 11 110

HEEICBWTI, F— A DA %67, EFELTW
LEFBHOMTED L RBHRFfTORLTVEHH
BETHDL, £2T, 1 HIH72) mBUC L o THEE
EErEHL, 1 =¥y — FTehiiEjlmEE Lokt
EORESRERESRR AP EHL2IZ LI

FTRIEY - FEATOERE LS %355
BAZOWTHE L D TH 5. 2003FEEIIMOERE
DL AR ARESBY R, o, THIZETH
R7EBH, 200380V — FlzowTlHEELE
L7 MEBEADEREL WS FNWI LIL DL ER

®&7 1xEV— FhOEREE - ABHESE

: 64~75, 2009

bz, BEEERAE, AR REL SIS
AR L L Tz PBHIREE IR E kv, AR
HET LTV22ds, Mo25mEe o v Tid BIwe 2 5
BRONLZPo . FOBEHRBELRROEY — FE
Co1Hb-DEREERSL Lbhb, HFHILE
BRI ERREHBE T, 200345 2> & 20074F
BTl HS) GEAMEHE L Twiicb o bvb
59, AEEBIREREIZ120055 0 5 15008\ & 2 HIHIREHE
OWIMIcE EToTWiz, SO0, HEFIKRRETIX
ARSI OEMESEARERROETIC2% 5o Tw
T

RO 5 — A I G5B & AR I 8 2 Z R
ANT=S DTV, X0 BEREICERERODREE
BT A 20 ISP RIRRE & AW LR AR, B
Wb & M ERF KRB ABE Lz — R iZ2n
TENENRBHFEBEELHUL-OPEKETH S,
FEEINICHEZT LY INBD D2 bz,
SEBFON Y TNVETEDTRIEL TS, I %
Rat, WHHICZA20IE, 1) FHLTHETH VRS
RBER BN BB R WBE L ) & PEIREE ISR ABE
LTwzz &, 2) ¥V —Fh: ) DAREEDOFE
By p BB & A F AN 1 F 3 TR
DETH o 1=h%, PERIEEE & B ER A F R D5
138 677 5 TEx#91677 6 T L EEITKE 2D

B AlH%E | #BlEE | ARAB | FREEE | 1B AK
20034F BE 150 72.2 169.5 92156.2 172631.6 1277.1
| 200447 BE 138 47.4 102.7 75363.9 150524.9 1591.5
s B 20054 172 353 57.7 64303.8 91852.2 1823.6
20064F B 194 34.4 53.7 49984.6 76282.7 1451.2
20074F B 209 30.1 35.0 46025.3 62405.2 1527.8

B & ABHE | BAEZE | ARAE | BEEEE | 1BV A
20034FBE 68 64.9 184.6 125063.4 213819.9 1927.5
s N 20044E 47 33.0 53.3 95167.4 124719.6 2882.0
BawE 200547 BE 58 24.8 21.1 100653.9 108148.0 4065.4
20064 B 65 27.7 36.1 91651 .4 115395.0 3311.5
200747 BE 44 20.8 20.1 82273.9 71698.4 3952.0

BE X AbRB% | BREE | ARSE | BREE 1)V AR
20034 B 5 31.0 21.8 103177.8 50748.8 3328.3
S K 20044F B 4 38.0 31.4 139814.0 96204.6 3679.3
s 20054 E 7 20.3 22.5 157042.6 165102.7 7741.5
20064F BE 16 24.4 41.2 123057.0 181424.8 5035.6
20074FBE 6 24.8 26.2 167125.0 204952.8 6729.9
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®8 1TEV— FHOERE - ABEHES (Femnbt)
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PIERIRE L T REMEIC AR L EY —F

R B BE % ¥ A RRYEMR 2= & /i & K i
ABEH % 60 83.8 149.6 1 965
ABER 60 108265.1 203082.3 4038 1475563
1H& 70 53 1292.7

PSR ere ) BE T fE e = & /1 &K
ABEH 60 38.4 52.4 2 348
ABEH B 60 121148.8 125259.6 10723 765038
1H®»720 S 3152.2

P B & B ER KA BB IS ABE L2y — F

FRE 5 B B X ¥ ¥l BRYE(R 2= B /Al B K fE
ABEH B 9 35.0 38.6 2 116
ABE Rk 9 65621.6 94018.8 8423 302169
1H&®7-h 5% 1874.9

PSR Ee B ¥ R 2 & /b & K
ABEH% 9 25.3 26.2 3 68
ABER B 9 166627.1 192349.5 11532 559849
1H&7- ) H3% 6577.4

k) 2003FED H200THED L7 beTIZoWw TR L7,

HolZl, Thh, ZOMRELT, 1HBZN K
Bud b & BE T LRSI DS & 13k 2. 515
(#113003%4#9320057) BETH - 724%, HEFIMHREE
EMBNERRZERBE OB 134366 (#1900
660051) REEL 2o TWiz,

5. BRLERE

Fhn Tl P E B E RERRBRIMAZ OZZ 1M 5
T—Y D3 EdTo72e TOKE, B2 an»bE2d
Pobhb LB, BREDARZDS., RUEHE -
i O A BN 22 BV T B E R AR R B B
DEDZHEHHL o TETWAELBDNL, 4
Bz 7= ok IVEOHR» S, BER%H
LEPICTAZELIEZHELY, LPLEZES, BEEEDA
FEiZoWTREBENEREDEZEZ LN E{F|E3=FT
Wb Z &, Nk U B OMIMNIZHEERED policy I &
2bokEbhiz, Thbb, NREEEELERT
WBED policy T E L -b D Bbhsz,

i, M2 d»S5EEZFDABRICOVTIIBREFTIL
BeEmEREIIERKERELR EZRCDELT, A
BRI GRS ToTwAZ EHLRNII -
7o BERBILBICH- T, EFBYLERTAD

EODHME LT, SR TL2HPOMENRHS LR
bhiz, BIZIE, EERCOWTIZERARNCZZT
BT L ERBHT, PERARE PEDE R AR R
B LTwWEWwD, thoRoERBH2 %21
AW hAETHA,

ZOX RERBE T OBRESDHEIT RIS
BEOBIRE BERBEOBEBICLoTRELLEZD
Wb, 1., K2DLLFHLEEMWEE L ERK
SIRIT I E OBHER, BRI O VTS  OFIEGIE
ROZZPBHolz. TOHEIE, EFBEOBEIE
BHOZBEROTVEETR L), T, M3, 40
SHE D O W ABIA OB TIE R L, iEGIE
Rwbe, A LRGMRE, B)IERFKFEREE TR
ANBOEBFRESINTVEEEZ LR,

2B, EHNORHEIHICEHREIToTWEDITT
v, #A4DLEEOHERD L, PEGIERKER &
AETHAAARE. BIIERKERROM T ARE
BFOERE, NEDSMENDABREDr — A0S wi
BHOWMEZTETVAIENHLDPICR-T, THE
FEERICREEOBBERESEATWE I L EZRLT
waEBbhi,

Z o D FEREN 2 A ATES R 1L PRI R 0 R



JBNEEBFRER 7 4+ — F 410

BEFI I =2 [F T AR B & 1T BB A 57 B o0 s B BE 47
PEBRONTHTENVRITIDLZLERBRTLDTHA
I e CORBEELRFHPUETH S,

BELERIIRROEL 2 HLSEHTE S, T
RIFFBURESRIERT AT & S & BT 132005442
2289 NTd o 7-MTREAS, 2015412131801 A & 2 HI7E
BRAT A Ldbhoiz0, BR{LIIEFEAOD
WAL B LEE 2 OFERITEFEZ AW IE P
BRI AR O ERKERENDEEZDZB I
TAHIERERT S, ZHEBBICHEIETOAE ST
BT ZEb B0 -ERNZENTHL, TR Z,
C IR ER R IR OFEE OBl 0 5 EE 2 B3
E%b9. Thbh, HHEEFHGNICEZRETS
FERIRIL A L, WiRE RIS (BB T 5 R
OS5 ICHAT 2, SRR OEFOREIC
Wol D LB ERDL DN L,

fiji, Wb FmEHEROMINCL2H0bd 5.
COHE L&) BFE I ENERRERBEORE IR E
Hz a5 Lk, EdomEby pjlEHRHERT &
0% ORMEMEEEFABEL Tz, E5ICHRE
PHINT 5 Z L IZBBHHREROARE b LT L
Wik, NN —-EADRBEVHRLZVEE, M
HHIZEEROBR L To T EESHK LY LS
CORBBEDARZT EZTHALENHL0H LA
2\,

FROFHILE S ICBRREORELREOITHLOT
bolze KT, 8IFBJIERKREREE, AFHLES
Wb 1 H%47- 0 ABERE O8I E Zh &Y% h
EHIERBEED 1 HY47- ) ABREBOMPURAZRL
Tz, CORRERRT 2 5L, FHERAROER
LiERBEM B KR E B 52 AWV H 5, B
B i, BBoOERBROBREFARERREIC
iud, BIERFKERERAETHE LWL Bbh2
BEEToo L LTHHRICH T o2 Wl D
bo BNZHEABEIDHICER TS50 0 Ltz
12DThsb,

DPC X EHFE VAT A ¥ bV — V& L TEHRBBR
BT T % A A0 0 i B A o0 B il (o fi
HTBRADIFbATETWS, L LEND,
BREEhEZRE (BT, HBOERREORER
ELEHEICR D BOEE L RO TWLTEMELZE Z
bz, RUMBERKEN 4 FFAL VIS LBHEST
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EBYNMERT 5 & LR IREREE RS OAR 2
HARLECHLLTLIERLD LY, ROEES
Z ki, FIAXELITRERTORAD L 9 12, HIRO
7 — 4 2R L TR0 ERR G E0 L 5 1o
LTV D, ZOHREREBELTW(ZLTS
%,

LIE I T HUIR O BRI Bl 2 FEOR 3 5 7o 1213,
HROEFBUEEEIREM L 2T EE SV, F
(ZTBNBEREARZERBED & 9 7 R REBSARAR I 25 2 O Rk
P RET A DICRYETH L, TOLDIC
RO R R E T OB M & FEMICHEE L 7- L THBE
WML OBBEEZERTILEND L EEL LN,

LB, ERTHEHALLT— 3. DPCTF—¥ L &
FIHLSE L HBL T, COBEBICBVYTHRAED
KB LMV, L LEDNS, HEREDHE
PRTF—F OERIZIEVRESLETH 5, #HI%L
PBHTHEY ZEREMEL TW(I L EETHS L
Zzbhl,
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A OANE FIFEFH BRI SRR SRR
ERESRE (BORPHFHEEDIFRTE) [EH - /-
BEIZ 31T % Y] 2 IR AMEHI ORESE & B HMEIE{LIC 8T
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LB, BRICOLEAHTIELZLOEANEETD
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An analysis on the utilization of the medical institution,
and the cooperation between medical institutions:
A case in the northern Hokkaido area

SUMITOMO Kazuhiro* IZUMIDA Nobuyuki** NOGUCHI Haruko™ **
KIKUCHI Jun**** HASEBE Naoyuki*****

Summary

A university hospital plays a significant role for providing high-tech medical care in the local society, which will be
affected by various factors surrounding them, such as recent trends of demand for medical care and population structure in
the area. Hence, it is very important for the Asahikawa Medical College Hospital (AMCH) to evaluate the utilization of
medical care by residents in the neighbor, in order to stabilize the financial status and to provide advanced medical care
steadily.

The main object of this study is to assess how the use of medical care provided by the AMCH would be influenced by the
capability as well as a primary care physician's clinical attitude of a specific public hospital located in the Nakatombetsu
town, the northern part of the Hokkaido. We apply for five years medical claim data from March 2003 through February
2008.

In order to play a key role to provide advanced care, the AMCH would need not only to evaluate the medical care
utilization provided by local hospitals in the entire neighborhood areas, but also to make progress in clinical cooperation or
regional medical liaison with those local hospitals,

regional medical liaison, primary care, management of medical institutions

*Director General, Nakatombetsu Town Hospital
* *Research Fellow, National Institute of Population and Social Security Research
* ¥ ¥Research Fellow, National Institute of Population and Social Security Research
* * * *Researcher, National Institute of Population and Social Security Research
* % % % *Professor of the Internal Medicine, Asahikawa Medical University
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&% 8 B s

TIR205EHE DA B 2 L RAFENR] TaY ey 3

1) 3T FHERICRETTRELARBEORT
MRARE KRR RE
[AEDER L BEM]

S SRR (S PR R IS BV B RER UBLREE
PED R - BT RVETHORERETH), T
TIFy FudA MR T AR (I ) ) PRE
Lo THESI NS, TORKR, BHis L UHE
BEIERSNL, REL EORAL ZHAREREET S
EEZLNTWVD, TF, WEKERDILBNEHET 2
BEHICBWT, B3I AMLICB5TaLE216N0
B4 IF Y Fod A4 b iR AS A AL 8 bR 12 48
MLTWEDLOD, ) TF2 FadA hADsbdt
BELALBDONEWZ EFHLP ISR, 2D
b, I3 YEEFATLERBIZB T B
CEFHIEEMFINLTHREZEZONE, L
L6, BETTICZDE ) 2oTBFRIZLEAL
S DITRo TR,

ZFITAPETIR, Y7 ARBEF VLTI
1) VTR shiverer ¥ 77 A & FHWT I 1) VAR
EEICEIZT 8 L ARBRTFEOTREICOVWTR
E AR

[(FAZ A E]

1. v ARfEET IV

Cuprizone 3§D F L — & — & LTHISLNE A, fH
BTG T 2 L KIRORBMAIAFET 2T ) TT
Fasdf rEEEL, BHlEERNICHERENERS, £
T AEBYERBR CHOCEHE I A TS
Balb/c ¥ 7 A (M, 6 — 8 ##5)120.7% cuprizone % &
AT HH5ER L 1 AMS 2, KIEOREIICB
THEEEFE L, T2, 1 ANRICEEOHICET
ZEickh, B3I ) AL%FHE L/ (Bando Y. et
al,, Eur J, Neurosci. 2008; 28, 1731-42) ,

2. 3Ix) YIEANE shiverer ¥ 7 A
shiverer ¥ 7 A3 ) YEIRERHED—2TH D
Myelin Basic Protein (MBP) BfZFZ KL TwbH< Y
ATHY, PHRAERIIBVWTI DY YA L AL
BERTWRU,

3. BRAFENEAT

< AMEEIC BV AIEEE R RIET B 2027y
ARRETICTEBICEE L, 46 OKRE B ISR
WARE L UREHFERE T EEA L (AR PR
# 3mm), PowerLab ¥ A 7 A % W THEIHBI DROER
%ﬁﬂto

[MERRS & UEE]

1. w7 AKMHEZE M (callosal connections) (Z381T
b MR ER DR E
EAOKRBBERIZREE: (corpus callosum) DFKEM
HEALTEVICHER L TWAE LD, EADOKMEE
IR L CREREB AT AT LIZE T, EA
DONEER (callosal connections) (23317 % fl R (%
BErHET A LPHEL, £ZT, MLICRT LI
IZin vivo TREREREZHE T2 ERREMLL
Too ZORE, K- B3I ) VMbicBT2HBEO%E
(LA R AR EE \Z R TR % in vivo THRE ¥ 5
ZEDUREE B otz AERRIIEHBIEMILER LD
JRBETERE B 3517 B TP O AT R0 AR B RE AT =
R eEZX LRIz,

2. Cuprizone |Z X % [Bif & M RO E1L

Kiz, RMBIUEI ) AMbicBiFs3I) V48
R EEIC RIZTRB R ME T 4 72912 cuprizone (2
IAMMMLMBEFT VY AZER L., callosal
connections | BT 2 MEEEORIL T HlE L7z, #
B S MRRIERI AR S5 F Tl (latency) %¥R
BELOWT L7, £72, REERI-NIRE%E L
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A) Stumulation & Recording sites C) Extracallular activities

Cermtital cottox

B) Recording sites

e B e T,y
N ‘

. ot — [
Corpta.calioaum

* Mgpocimpys T -'-___ . ¢ e i

- ¢ L el G - ¥ |

e, W SR 0.6 mm

B 1 Callosal connections 25T 4 M {m
HEAEROMY. (A) v AKBIBIT 55
BBLUESEROFANMNE (BBIUC) K
fER WA B 5 AikEE o ié

THER (<40pm) EV-VIBEHRLLTE2ER

(> 400 pm) (THEL, FEICE o TREHE OBAL
EEDAPFLESVTHIR L, FO8R.
cuprizone A L - HBIC L - TEEEE oV b
=S, BELA (1), 238, B#ficko
TIRREEFBET A EFHLMI LA, M
BZ i, EREICBVT Y EERE 0T RIcE
BHLNL, HEICL > THBOBEICERS 3T
PR E iz,

|1 Cumprizone i= X 5 [i8E & MEIEEOZE(L

—F., BIx) bt o CEEREETEEL
Zedt, O bR— VOMEREREICT TOOERRE
WhENEPol, LALLM, EEMREBICHE L
Hiigov ool
3. Shiverer ¥ A B A {EMEEDOEL

RIEI T YERAL shiverer w7 2 (C3H, M.
6 — 8 EE) % H v, callosal connections {23} %
FRECERE T FREMRICHIE L, £0HE A
BFORER Y A DREREE & shiverer v A DR
BHRBEICAEAREERED bAoA (R2), =
DORRITI Y VSIS BERERE T 28R
(AR FHETLTREST RIS, 7Y
ITHROBECEDLNE Na R K ¥DAFrF %
ANVOEMPPBERICHEATHY, I ) ik
YFXANOERCERLEZONTVS, Lo
. shiverer v AT I LY VHFBEALTHAIC
bELLY, 1AV F Y ANOERPBEREINTVS
WEEREEL bhd, HAVEEL OB THERS
RTWLHEESELZONS, BIE, COLH BRI
DTRITZED TS,

[% ]

RS L UFI 2 VERICBY 2RO ZE{Li5
AR\ B 12T MBIz oW TS L7z, Cuprizone I2
LB HBME TN 2 AV AREBRR AR EE R ORER
FICERTHE LR AN, T/, shiverer v

Condition Latency (msec) p-value
< 400 zm >400 4m
Conirol 10.31 * 0.47 (n=51) 8.54 + 0.38 (n=56) 0.01*
Cuprizone 7 days 11.48 + 0.45 (n=56) 13.40 = 0.52 (n=46) 0.01*
Cuprizone 4 wks 11.41 + 0.36 (n=65) 12.21 £ 0.45 (n=38) 0.23
Recovery 7 days 11.49 = 0.67 (n=52) 9.99 + 0.59 (n=54) 0.04"
Recovery 4 wks 10.51 + 0.47 (n=49) 10.08 + 0.48 (n=58) 0.32
*p=0.04, **p=0.01 significantly different from > 400 zm (Mann Whiteney's U test)
22  shiverer 97 A B AR EROEL
Condition Latency (ms) p-value
<400 gm > 400 gm
wild type (shi+/+) 9.45 + 0.25 (n=83) 8.92 + 0.43 (n=35) 0.27
shiverer (shi-/-) 10.14 + 0.51 (n=32) 9.62 + 0.25 (n=71) 0.55

Note: There were no significant differences between latencies recorded at > 400 gam and those at > 400 gm in either group.
(Mann Whiteney's U test).
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ARV ERDS I ) ¥ S BREE 2 M
L RREAEAE T 5 HEEAUR iz, 4813 shi-
verer ¥ 7 A T 6 W3 IEBHOME 2T\, <
7 ASRUWLE T TR e M ERELERE Y
TVEROWTRITAZ EICE T, SRUWELED
iegd LN YA A

[ &l

SERL204EBE D “IRBIYED B B EAFH AR ITHRIR
LTHE, 2O HAERSESATHESE LS
&, COEEFYTLL VBB L LTI F0f%
R EATYBIIHY | AEEBFREAERIES T O
HEAREBRICE R THRELTHESI LA L 20
LR L ETET,

2) NTFFRHRVECEEHERICS T2 PRESRHE
FERAEONR L SHEOER
MEARE BH BF

[AROER LB
TERERELES 2 LICRHTET 5 oW Tk,
MEANMIETRKEDORTF FRIVEYFEARENT
Wh, ZOFNVEHHBATEREGELEST 57
DIciE, FTHEE/MIAENTHRA 2y R0 Y3 F0
W& 2T CHBRMAENFELY 3RMEE L AVNEND
5o

Z 2T, AIFRETIE, REMBILEELHVWCESHE
SRR NRTF FARVEVEEMBOREARTH L TE
BRIFEICBIT Bk yRu T ORH - #k.
MRS ICOWTRE L. §bE T, ZHFM LF
W45 AR C R 38 L o PE AR & I R
RVE VEAKMRICBIT A B VE VESKRE RIRA I
A L 720822 U 2 B /N th o S i i 2o /N gk
Ty Nu rOFES - MlBNRTEOBERNZEL T, FHH
DABOMNE & B L 22 555 84T L7z,

[MEFE]

ERETIVOMR . Wistar REET v b2, o B, £
B LEEE, 8P4 8B, LB 8 AR, A
TR AR, RITAER 4 HBE, RIFMER 8 AR ORT
TR, FHFHBICOVTIERREET C
OB ICEIBR, BURFRRRER I 2\ T IR T I B
TEESFEICEIBR LAk, 18, 458, 8HOER
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THEREAZ R L 72,

ERERIEPERIC & B8 | KB L RV CTOMTIE,
Epon812 fif R U 72 T HAMRREEA & W TEOBH
HEIZ L ViTo e, ZERMEIE, R 2BWECrER
Lz—X%kbifb2BE LTI, B 28EEF CEMR
L7242 2 kit Ve CTHk L2, BEL AL T
DT TIE, BERED ) (Sakai et al, Arch Histol
Cytol. 68:337-347 (2005)) (2T %, &4 FE#
2RPiAEFEESED L THIREORBERM 2 THIL
L7ze 2EBERVLELRESICE, NTEORLEE
auAf F (5, 10, 150m) THE#BRIhER2XK
Yitkz HWTHTo 726

[RZERER]

MBS v NTERNECS U 3/BE vROCD
RE - BHOBY . EEHET v FTEANEICBVT
2, RFERZ/NKME Y ¥ RO CH A BiP, PDI,
CRT, CNX 7" —¥OM Tl #H - FHML T
720, BTRAHRERNVE ST 2Hk L 2 B
LA ZFEE Li-L 25, LH EAMN & TSH A
RT/BEY »y RO AR CRBH - FMLTWE &
PHLPIC R o/, ZH b ORI TIIHEANA
(rfER) Bk L THB N, ¥iBiP HATHREMBILT
EmEMT L, LA ERABEICBPPERLT
WHDNBEIS N/, —75, PRLEAM., ACTH
PEAMINE, B LU GH EEAMB O ER DPREIZIE L,
B 6 5% BiP OfFRIRBO L b o7z,
DBRBES G- TEFANECS T 3/0\RBEY v~O
CORBE - TEHOBRNEL . ZBFHICL-oTTE
ERTEE T I3 LH Y O MEIRF SR V€ 7 BE Al 053
- BBRL. FRCFEMEAICBIT S BiP O I3
BERICTCHE L 72 S 612, EEBFe 6 8 AkICIE,
LH 24 a0 ER 2SEE - L8 USRI 2 2841
LR BONBEINIH, COEKE ERHEIZIZ
BiP, PDI % CRT 7% ¥ O/pJafky ¥ <o v sk RICH
FWLTwiz, —F4, BIBHREICY, ACTH AR
AN - IBRT A5, ZORBS vz ACTH 2 £
FLiZB W T BP OREE - T OELZ@ED LN
Polze TOFWRIMATRFE L oA MLE 8 HD
ACTH BEAMK TS, ER ORMHEEHEINS 5 @it
Roni=, €£oABERLRES, ZE8Filko L1
AN L 3R, BRI %O ACTH JE ML
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THFEVEZOESE - FEBYRBENT-LRET
b ER ~O BiP OB bk o,

[%&m]

P LEOERIL, A7FFEACYERETLTE
i EoRTEMRE, —iopREL yu e
B -EHLTw TR {, LHBEMES TSH
ErHACL IR EYOY Ty FRHTY AN
74 FREPERENAZLRODLHMET, HRAIK
BTy Ru P HRE L THEEER LT s
HEZLTWERL, tOPEEKY D CRE -
e oMERNToZRE, FRNTSEARERT
BOEBEEIIDWTHEOAMERETZ 205, /T
FFRELMEVYOSRBRL DL AREY ¥RV
FORALRRNECGTH SERRECE PR
ERONPCELTE, ARESE CEHAOBHETN
WEhzzkiranl,

3) tEAR{E Ca*-ATPase @ P-N hinge [C&BTS
PENEEEAORAC VLT ORR
MRfArH (LS dE

E7 A=
HEENICLANEDP D AR C-ATPoe
(SERCAlR) i¥ Ce™* WA DT 4 2 viclk- THRE
HIED 3 2D Pt w ORERBHF I A T3 v 2 0%
EL. FRifEy ™M EROEAFEELTWE DL
FRTENE, L Lad s, HEEEO LD 63
pEIEEHETOMEREOREATHY, YO
A bbb Bt kY #0 L3 plERkave
ZADPEVIZERT oS0 EV, PN 2
AVIEAR S HEMLT, 1HOHETA 7N
izl kb 2ECEBERDELTwD, BT
OMEICRPN FA{ YOMH{<ITNREL,
AEEOLICPHVTVIOTRE VR LENLP-
N FAL eV dE LB ET o7 @1
4p&B LAHROEKHE (BICa2, pdb code:
15U4) THo, PFASYENFAS Y EOMiT2
BON—TOEBEUVSVTWLMN, TOM—THE
KRN ERESEALIERERRTHLE,
CON—FOEILIIP FALS Y ENFAA P LR
WIC B o AR PN CER L T AR
35, coFRELPER VAL yhoFEFDR

s T6~-103, 2008

P=domain

1 $h0E Ca-ATPae @ PN & VEIROHEA
B L 4EREH L ARG
(& kit Ca*-ATPese GS{EMEL.)

LAEPANHITATEMATVWELIKRAS
(Arg356-Ghabdd, AspSS7-Arg63R). DM@
ERiEEThREC L > TAE (b2, Dok
o, ChAEOBECEPEN VA/ yrOBELDA
HpOBENLEOTH2VHETFHL, ThHDR
EigEREFBAL, £ORBEW,

[ & W]
¥ELBELT = Vil RORGEROR
E-BRLARBREY COSIMRBICRBEEYT, #
O3 7y - ATS R L B A iR L
foo WEhOEREORERLFLLE L METHY,
ATPFLOEPBERLERERRLTwA, £
ElCa dHh O FPERAE S 27, HFEHLMAET
Bof, RITATPROERLAEY YR{ESNEDS
WEaELLEs, PLF—AEFERLA-TR
f#ht, EPOFREEORSIEE LI, Chid
HLAEKER AR TERRLTL EPSARORER
BEAYEELER o, AN ERETAF =YD
iAot #A LTS, TOMNLEZMAET
MF-IZEBRTAIIZLY, BB EHTI &
WA, CORERIZIOWRICHIBEOERNIT
TR EPFREBRETHLLERLTY
B, SHIIER FR~OEREMERITLI-EZS,
RSSEB, REMD Tl B2ZP SR S, ¥ DSSTR,
BR TIRBEZP RS Eh T, T2 0H
ALAL L KEHORRIE-ORBLITENAT L

— T —
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) BEIREDH D BTG,
KICEREAIZL o TED LS ICHEH LML
TEDPARL:D, EIPOT F 07Ok REEETTIC
PN FAA YOG OBFER R UVEREORKEET T
VEERL, £0OE D O#EY % Poisson-Boltzmann
DRVt TR L7z TOMEE, BERCIX4 0
HLAEYPRBATP FALVENFASYOH
AR LD RBR DM -DE, EIP-E2P A5
o lBRAETRIOBRNROFNLIRKE(ESN
Twiz, F/ZEIP-E2P OHEICHBE RIZE L WVE
RAECEBALEBEFLILIICP ENEZHEEERIR
ZEFEENTE Y, EIP-E2P OB EHE L /2555
F1K (RS56E/E644R, 55TR/R638D) TiX PN Z#5E
[OBMHPEEL TV, 2O L) IZEIP-E2PEHRD
WAL PN OBSDMOFLIZIE IZiRVHTME %
AL, EIP2 5 E2P BT 28R 1BV TESN
P-NOBIZDHA K54 V&R 72 LTWAIREEITR
MeE iz, &6\, E2P 751 7 OMEER VBT
Tid, E2P DINAKGHRZEE SN TWHBERAET,
P-N BiOEBEMRENHME o TWAHZ LRSI,
COZERPNHOBENREHIEP FHICEET
HAHWNEEERLTWS,

(% ]

/N Ca*-ATPase Tl 1) E1P-E2P #4212
BVT, P-N FAS Y OBENHELERAE N XA~
DB XEHBLTWE (BXINEBTA FERDB),
2) P-N FA A B OB % KEEE, E2P 0K
BOREZFISEIT, PFASE2EFTELNER
ELTWAAEELED S,

4) EMNPO—-VIC RSB ET EREOREE

MECSA2EW

MRERRE B #=
B3k A=]:5)

HPV ® 9 & #E% (HPV 1,5,8,14,20,21,25,47%
F) BEMBLFIh, TR EOEM IR LI
FEX T 5, FOMORE (HPV 6, 11, 16, 18,
31, 33, 35, 39, 41-45, 51, 52, 56, 58, 59, 68,
T0%Y) (ZMEST - REEREY L RIS, AERESRICERYE L. R
Farvun—<oRRLLIBEELHY, T FE
FEREOMELEH IR TWS, TEEHR,SRET

. 76~103, 2009

AHEDHI90% 1E T LM T, GFRFERIE40~508% &
VbR TV 5, HPV OFILD 2 1 = X A 220 T,
HPV D E6, E7T BHVEEOHOMR M 2. Mlan
AEALICEG LTWAZ LA REENTVE, BE
HPV (% low-risk % & high-risk |2 5H S hTWw 3,
low-risk O HPV i3, RET Y0 — < ILGHE &
DM BH 5N TWA, —J, high-risk # ® HPV
HREIVVO—<hbdEALRBE VA, F
BEEROBERNBERESCTFESHABA» M S
TV 5, REICHEEIEEFEZO HPV BRESHELE 2D,
VR, BEZOFESEHOHNPER I TV S,
HPV & FEHM & OREEIHL ICHLMIS D
2H BN, HPV BEP LRBBIZEL T TOA I =X
LADH B REBELMZERTVBRVESLE WV, 4
iX high-risk #) HPVI8 E7 &H K L B OMKEE T
H % CENP-C AT 5% A 72 L7225 &%
TRENOKEEIVBREEMEICED L) ICEET 2D
EHE L7,

[RARAZE]
1. Expression vector D

(1) pCMV-HA-CENP-C D {EHL

CENP-C cDNA @) (a.a.483-943) {HI®% PCR (=T34
IF#%, pCMV-/myc/nuc vector (Invitrogen) ~4 7 7 00—
Sy 7L, SHICEREHHIZ3ONONLS HEEE
tr £ 9 IZ CENP-C ¢DNA #% PCR |= T 3 W # pCMV-
HA vector (BD Science) ~7 20— L,

(2) pFLAG-CMV2-HPV18 E7, pFLAG-CMV2-HPV11

E7 vector O {EHL

SGERIDNA IR 2 —2 ¥ 4 T ¥ AFEEE NN 7
X b pHPV11, pHPVI8 # AF L., &4 O E7T I
HindIll, BamHIsite Z I L 72RO L2 T4 v — %
VT, PCR TH#fif# pFLAG-CMV2 vector (Sigma)
~Tra—= 7 L
2. Transfection

293T iffii % 10cm dish (Z¥53 L, LR vector %
Lipofectamine 2000 reagent (Invitrogen) % i \» T,
transfection L24KRFHE#ICEB A MM L 7=,
3. Western blotting

10-15% polyacrylamide gel TESXEIH = F ot
0 —ARICHEER, &4 OB IEET 1 R RS S
#, #iICIZ ECL plus (GE Healthcare) % V272, T
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K2 13HL FLAG M2 (Sigmu), #iHA (Roche) fiiék% Hi
Vi, HiCENP-CHEREHFRAFZORMRELLE X
ks LTwittfef, 37 b 0— 2l actin 2
Vi,
4 . Chromatin immunoprecipitation (ChIP) £

ChIP #:{Z ChIP assay kit (Upstate) &\ TiT 272,
BERIHTFTOEEYTHE,

(1) 203T#IMI % 1 ANV AT W7 F, 37T, 107
MR L, SREEDNAR IR 2,

(2) DNA A°400-800bp BHE IS HIMT S L5 X 9 2 s0-
nmication #4775 .

(3) 293T 4R Tid$i HA antibody, HelaS-3 #if T
$i CENP-C £ # # Jij v» T immunoprecipitaion %
T

(4) kB LA DNA ¥ PUCIO I} T2 0—-= 7L
HiERF R e LoD, LR L 7- DNA &5l
i= semi-quantitative PCR %17 7 . FigurelA, 2A @
lanel |13 1Teyele T, 2K O lane T 1% 3cycle 7 2
HEIMLTviof, Inpt DNAD I ¥ FO— ki
it f-actn DNA 2332807794 ~v—%H
Wi,

5. SiRNA i

SiRNA220 (5'-UCGAGUUAAUCAUCAACAUJTAT-
3') 12 HPV18 E7 % knock down § 5 Z EH IS TH
O, HelaS 3 M~ T A7z 2 F L, 2774
T3 PO—AZIT nonspecific SIRNA ({catalogue No.
D-001206-13-05, Thermo Fischer Scientific, Inc.) % Hv>

-
B

|

-+ 1
e | &
=

Exgrm Beanciia IBLA

©TE~103, 2009

(R %]

1. ChIP #:{2 X H) CENP-C ii o -satellite DNA type I
(Human alphoid repetitive DNA, choromosome 6, 11
and X), human g -satellite from the centromeric region
DNA with 16 monomer tandem repeats & X' o -
satellite DNA L#EET 2 E#WERII L,

2. 293T #llli< pCMV-HA-CENP-C & pFLAG-CMV2-
HPV18 E7, pFLAG-CMV2-HPV1l B7 ¥ &EH S
/- R T3 high-risk 1 HPVI8 E7 i1 817B8 L UF
X @ g -satellite DNA & O#5 & % B L /-7 low-risk
BHPVII BTRELOHE S LTHEL 2o

(Figurel) .

3. HelaS-3 #ifi#kit HPVIB DNA % genome | inte-
grate BHTED, EXMHICHPVIE ETEROREZR
HLTwallWkTH S, SIRNA EEIC L Y HPVIS
ETRE* M L (Figure2), €O &4 T T CENP-
Cioat§ A Hi4E T ChIP %47 o 7§ R, Figure |27
TLBh, HPVIE ETEODORZRA LAWY 5 L4
17, X L o-saellie DNA & O#4OMEIHHE
ahiz,

Figure 2
A B

ChrX o-sateiliis DNA

Finla §-3 finl2 S-ISIRNAZIN
=]
] To-amillite TINA, E bl
T ==
1 z

Imput Factim TRHA

13 3 ¢4 13 87 TI 3 4 § &7

[#E5e - =E]

CENP-C 283 2 W iI2 AT o -satellite DNA |2
HELTwAENHELL RN, ZhPBIREORE
KHESTEETHLHENFFPHENS, KR THA I
high-risk i HPVI8 E7 J&E I3 CENP-C & « -satellite
DNADOKES*HET2ELHELIC L Shid
high-risk & HPV18 E7 #1'E & CENP-C £ OfE&HH
091z CENP-C & g -satellite DNA OESEHET S
MTEEd I —DICENPCIICENPB EESTE
EHE6H TS D, CENP-B i3 CENP-B box #4+L T
a -satellite DNA £#i€T2, FLRMAVHEHLGICL
7= high-risk 1 HPV18 E7 & B H & CENP-C L O#f
I CENP-C D CEAFEETH 545, £0SHE
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F & |2 CENP-B 7 ¢ -satellite DNA » Of5SicHE
FEREF—r=F 9y FLTWEZ L LY, highrisk &
HPVIE E7 &K £ CENP-C & D544t CENP-C &
CENPB L O#GEHETIHICL ) BEMNIC o -sat-
ellitc DNA L OREEHETIRFELEZILNE, E
Wi, EEMIZL A5, high-risk 8 HPVIS E7 R E ¢
CENPC k g -satellite DNA O#&%HETAZ ki L
DIEREEEEOMIEL METLIEFEL LN,
EIODHPVIBEIETHH K ERHHE 2 3 & aneuploi-
dy 2 B\ETHEELMNALATED, AFRDP L
HPVIS M E7 ZHE & CENP-C D&k Y, B
DEEEHER S h aneuploidy A= LA L E X LG,

5) Focal adhesion kinase as an Immunothe-
rapeutic target
Hi%fiz& Hiroya Kobayashi
[Translational Relevance]

The findings reported herein hold significant trans-
Iational value for developing immune-based therapies for
various tumor types. 'We report for the first time that focal
adhesion kinase (FAK) functions as tumor-associated
antigen (TAA) for the induction of anti-tumor helper T-cell
responses. Becanse FAK is widely expressed on various
mmor types, it can be considered as a "universal" TAA,
gllowing any immune therapeutic strategy using this
antigen to be widely applicable in the general cancer patient
population. Because the 2 peptide epitopes from FAK that
are described in this manuscript were shown o be
“promiscuously MHC-class II resiricted”, they could be
used clinically in patients expressing various MHC class 1T
alleles, These epitopes could be used in the manufacturing

©TE~103, 2009

generation of anti-tumor T eell lines to be used for adoptive
immumotherapy.

[Background]

Focal adhesion kinase (FAKY) is a ubiguitously expressed
non-receptor tyresine kinase involved in cancer progression
and metastasis that is found overexpressed in a large
number of tuimors such as breast, colon, prostute, me-
lanoma, head and neck, lung and ovary. Thus, FAK could
be an attractive tumor associated antigen (TAA) for
developing immunotherapy against a broad type of ma-
lignancies. In this study, we determined whether predicted
T cell epitopes from FAK would be able to induce
anti-mmor immune cellular responses.

[Methods]

To validate FAK as a TAA recognized by CD4 helper T
lymphocyies (HTL), we have combined the use of predict-
ive peptide/MHC class 1I binding algorithms with in vitro
vaccination of CD4 T lymphocytes from healthy individ-
nals and melanoma patients.

[Resuits]

Two synthetic peptides, FAK143-157 and FAK1000-
1014, induced HTL responses (Fig. 1) that directly recog-
nized FAK-expressing tumor cells (Fig.2) and autologous
dendritic cells pulsed with FAK-expressing tumor cell
lysates in an HLA class ll-restricted manner (Fig.3).
Moreover, since the FAK peptides were recognized by
melanoma patient's CD4 T cells, this s indicative that T
cell precursors reactive with FAK already exist in pe-

of peptide or DNA therapeutic wvaccines, or for the ripheral blood of these patients (Fig.4).
B C
e 10001
1000-] e 1432 W
= E 0004 -
13
It £ 404 3
= 3 L 100
00
L L [ ] L] L ] : L] L] L L] L] Ll b L L L] ] L)
Ooocd 060t 00% @1 1 10 100 O0DOCY 0001 081 01 t 10 100 ODOOY ROOT M O0Y 1 0 fO0
Paptide FAR;y.qer, (cgiml Peptide FAK,yp. ey, ugiml Peplide FAK,yp. gy, ugiml

Figure 1 Induction of CD4 T helper responses using predicted peptide epitopes derived from FAK
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[Conclusions]

Our results provide evidence that FAK functions as a
TAA and describe peptide epitopes that may be used for
designing T cell-based immunotherapy for FAK-expressing
cancers, which could be used in combination with newly
developed FAK inhibitors,

6) FRIWALZINTEFEFRAFTRMICLS/51 TIVIR
il E L EBREERADEE
HARARE +K RZ

[AEER & B

FIVAT VTR F (FA) &, BRFICLESEEL,
RMTH A0 H L p oL RARICHEA SR TE
B TCHB, —HTFARBIWTHY ., BHEAMED
ARENTWALZEDSRMBINYE L TOMAEITEE
IEERTWSE, LALEDS, FARERERRIZES
FTNBLHIC, BN TIEE— LR KERICHEMENRT
Wiz Z EREWIZE W T b3 A 0254 fURER H 8912
FA OEBHPAE T TV Z L E I,
FEK D FA OFECFMEICBT 2 B)WERIL, JOBKIC
FAKBEAHWTRIEORE L -H4., BHR
B, B, &ES EHELEOHELBE L2
THEHEILETIIHL P LREERBDO b o7 L HEL
TWwd, —HTEA L, KRR FA IINEE 2 AW
BOBRFE AL, THELECBVTHIEEAR
WS IR O FA iR, B X UBAME RO
WP L) THRHELE~NOEEERAL, f5%E0E
WIZX D ERORBEFBLLZLEHLPE L, B
PRIERAIC L ) RIERL LA L EHEBES 25
CEMRBEEND LD S, ARORENHREDTD
IZFA & RMmO#HME (FLIEIREN) 20T
D LERFEEF > Tz, £2C, BAITFA S
A BE L7 FA IS InfE & SEBREM -3 5 L
PSSR L AR EEHLPICTAI L EEHN
12, BEOREREDOFLTS S84 )V 7288k
NOER L PLITIRT L 7z, AR, FA RINEDE O
RECTIRER I & 2 IR DR L SRR~ DR,
B PRI DA S & B A b O, FA BHRIC X
AEEXNL DD ERT L7,

[(HARAE]
B6C3F!1 Mk~ 7 A 2 FARZEE, KY 74 72 b

. 76~103, 2009

o— VB, BLUay bu—VERSIICHT, BE
FEIC12100mg/ kg /day DB REICZ S5 X ) ICHEL

FARMEIE %, R¥574 7ay bu—LE, BIUT
a2y ho—VEICIEE R (FAERM 2517,
¥, KYFT 47 ba— VEIZ1E30mg/kg/day D
BERICRAL)ICTE LD F~ A ¥ viE B
AKELTHZ, FARBRE, BLUay bo—VEIC
BREFAES 2, BELMNIIS0H & Lz, BREHH
MTH, FEEETOGARTHEL, BEORRE
I W EEFOKGEBEERB L, Z20%. vV A
TRHEIE S ERM, HLE, BEOWHEZ TV, /31
TOVARMIRE. 3B & UMl ORI L7z Pt
BB L UISA ZVRD Y osBRid, kTRt L,
FO—HA bA R —=FHBTY YHROY T b
AT L, 28 ZVAGHIRE |2 mitogen % 1z T720F
M, HAE ERh o IgA, IL-4, IFN-y % ELISA

HETHllsE L, IgA OFELERE, B X FHelper T cell ®

type ltype 2 737 ¥ A|ZDWT IFN-y /IL-4 L TRE L
720 MHH ¥ VB 6L, MFHORETTTY) 7,

L4, IFN-y % ELISA EECHIE L 720 B4 DR %

FARER, FVF4s 7o bu—L#, BIUFar
b= VBT, —~TEES BT £ 7213 Kruskal-
Wallis fRE 17V, AELRBE (p<0.05) 2iE, &5
|Z Bonferroni BsEZ JHWTHE L 72,

[FRZER R & EE]
REDORBESIE, FARERN, V54707
Fo— LTy PO — MBS L TERICRS
L7 (p< 005 BXUp<001), HtEME b IgA
ICEZBOLRDo/2bODIMT IgA (3, FARBHE,
RIPTFa7arru—nEL ARIZRL L (F0
Fhp<001), 7=, i igé b FABRBERICBWT
FEIZBRAIL (p<00l), R¥F47ar bu—LE
BV T HRPER ZED 7 (p<0.1), MiFEHD IgG,
M IZABEEHDO LD o7z, MifFhOH A ALY
iz, BVF47ay bu—LBETIL4BNERICR
A L7 (p < 005), FABR IFN-y i2BWTIHAK
ErRBOL ol ) ¥ IVER D subpopulation f# AT
Tid, CD4 [tk 735k, CD8 ByttY) >~ 743k, B220
Btk »RER, B X UFCDA/CDS KD & B BERM 12
HEBEXBDLh ol 75 TV ¥ 33K TIE,
FARB®H I RYF4s 7oy bo—LBICBWT

_84_



JRINERFRFRR 7 2 — 7 410

CD4/CD8 KA E it B/ (p < 0.05), B220
M) Y NRIIEFHCEEZBO Lol 218/ T
) ¥ 72RO mitogen FIEE DK R LFEF O A b o
AV, BEIUTRRARE, SFEMICEZzEO 200
72

RO 7)) L OFHED 7 O REFRE I BV TERE
IgA %, BHICHEBEZTALBEESh SN
VAR, 784 VAR b2 5 ICB1TT 5 IIL#, Homing
BICHILBEAN G SN BIED L2 EED 34~
TVIZDWTER, BET L7z, 37 vo) billdk
A BPFABRBRHLRI T4+ 72V V- LVEBTH
BB L7z, BEFORAPEEEZXF Db o
TZRIZOWTREEER I S5k, JEZ Co
BT A 2 ERICEMH SN TESRERIC RS
EHRBRENT NAZNVIRTHEEZBDO oz
Z Eid, IgA FEAMI D & OWRE F 221X M ATE IS
ATV LRBTRICEZAZLDPERTHLLEZ
Litfce LALLM G, FABBELRYVF4 732}
O VETHKOEILERDO /I LI, M IgA K
DORERD FA OEHERE TR ., BRMEOWL
DREREE - LR SNz, M IgE I2BWVWTH
FRROERMEON, CORFAEIFTILOLER
 fur

PEste, BPIHHEE DA i3 Helper T cell 4% Type 2 {fl
ITHE, I”R7LVIVF—2FERTHEHRESRLTVS,
4 [E OFFFET I Helper T cell iIZB§b A5 A4 bA A
FYACBBICLAREE, RYTF4 T O
T L4 OB 2RO b 0D FZOM/MDOH A b
AV TREBELBOL D o7z, MiF L4 0L
i, i IgE A DRI T 205, EROTHRT
LAVF—%2FRLTVEDORE L IZHR T ARRET
&H o7z, IPN-y R IL-4/IFN-y K CREZELX RO LTV
EFARTIRay bu— B LEN VI LR, —
RO T— » OPSRSBLEE Bbhi,

JEAENR & 25 A VA % BV T e SR E L ML
BRFTOREL LB L /- L 251 732 subpopula-
tion [IZBWVWT, MK CIZIFABREIC L A28 @D
hdrolzdt, BFOKBESEORIH THH3f T
BMIETIZ, FARBRELRY 7170y bu— Vi
TRETEREZ R Lz, CORED FARERL R
VT4 7ary ba— VEEKFEROBEILER LIz &R
5, BAMERSOERREE IR TH S LAVRE

. 76~103, 2009

iz,
BEDXHIZ, Hd=d iz ) BRI HAM
BHEZRVEELEEICB VTS, FARLIRE & A%
DEBOFERVBONLI LG, EENLELNT
VW5 FA ihnfkt: BV BBEERORELEOR L
i, FAOKEREICH T 5 EZROBE TR L, B
HOBRLEVIBREALTELLHETHAEI LD
N R (O i

(e8]
BAPERL2VHERED FA 2 68T 5 RL0O#
W% fEE L 7-By BRI B\ TR % 4 L 2o
RERNOTEP TR S NI-Z EHh 5, FA GHER
LLLIZFBDBERMEICH L THEEDD 5 BiPE
(=Y 5 REMFHORFAZ I i,

7) BABEREFNT SO ORBPT /74N
N7 F—-ERVEHEANS 4 REOWHESE
EF BRI AA R - iRt

MEARE EL4ARBR
EH mE

[H# - Bw]

NT T (HAMP gene B13R) 12+ _f8i L Ra#l
RN R~Y 2707 7 —VOMBETIZRBELTWVS
BRARLEHD 7 =2 E)VF 1 (FPN1) (1A
LB AR 2RIF FE LTRRERL, 20
NTVTPBYTFN - RTF P E084T I /JBH
LhAIvTanTy I E LTHBCES SR, 25
7 I/ BOBEHE (hepcidin-25) & L THRMABAI~
L Eh, HILETOSMAMNEICRET 5. HE,
HAMP gene D70 E—4% —HBOERIZEY, T
E—-F—EUDETIZEIANT VI Y RBETHRD
), ZOEREBEIEIE Z BREGOFIER LD 5
NehoTa&l, TDEHIZ, ATV Y URBETH
BIEFLOMETH 2ERIIHTHERFEELTY
ANVAERAWLERRETOBAIEFLELFETH 5,
Feio, AT VTV EREOS L LTWAREICE
W, FRICBMEOBZT 7T/ 74 VA (Ad) &
HRRETFOEBEE LTELLHBLVWE S,

ZIT. AAETRETODIANT VIV REATT
I IANAERERL, FOFHEME in vitro FERTHE
BTAZLEEME L7,
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Counts
0 10 BD PO 4
= Leaailiisl "
*
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™

Ly
Counts
0 1020 30 4G5
L

w? gg! 102 10?0t

3 EGFP-FPN1O—BEREELAT LI -2504:H

A, C:7u—%4 +2A =i XD EGFP HLMEFE
1L §iE

B, D : SSissic L 5 EGFP-FEN1 O fiiia ik 58

®|] AFYIYRETFIOLLARBEOATY
V-2 (R i)

. . Ax3 | AxCAZ3
No infection (ul) | ( £acZ) AxXICAHAMP
Hep3B nd. nd. nd. detected
WRLAB ndd. n.d. nd. detected
n.d.: not detected
[# =]

SER LTV RATT ) 24 NV AGEY
EMPREA LAY I - B EETAZ LR
ah, tOFARSARERAZ LD, ShETE
OFEMEFEINTW AT ORERFICE L T
% 2 hepcidin-20 35 I 7 hepcidin-22 05 F 48
WE (invitro) PERBEFERCBHAAS VI EH
ETY i 268 (in vivo) T E~OLRAHRS
hi,

(3 Wl

1) Tanaka, et al, Clin. Cancer Res., 12: 3803-3813, 2006

2) Hosoki, et al, Proteomics-Clinical Applications, 3:
1256-1264, 2009

3) Ohtuke, et al, Alcobol Clin, Exp. Res., 31: 25-8S,
2007

: T6~103, 2008

8) EEMEREEVARL WIARBHSE
eEfinEs BE R

[Rise B Al

MIFECED s EREEERG R CEERERA L
HERwicw, BROBREITAAL 2 HEMRNE L £
L. BELEBACIXEHCEL, COL ) hRREE
A LT, BERMEHEARTWAKREO—Do I
EBHEERTHE, L L. ThiCioiEmsimp
T5%& L offEtfThbhTRiziCbRL T, KIEEH
EREaTHWEW, TORAOEED 12, §8
LEFF—HREEFEL D EBRITE NS, 46
B4, BEBROF L P —HEERRT IS
=8, Bl RS ATWSIREGMMICER L,
WRBHEEC BT Fr—EoTkEB LU tox
R L.

[Fr Akl
1T B %

HERSICCSTBLE T A (B2 —4+8) %,
Fo—#lljad L TR GFP v A (green flmorescein
protein | 2%y # ¥9 ¥ Fik CSTBLI6 < A (Okabe,
1997), &% 2—4 7 A) #oBBLABHEREA
iz,

2 WEWBMETT VT kS R

Fr—ilmiERm Eoiznh, 7)) TR
HEWRTHL )T P&~ (Sipma, St Louis, MO)
RS RS L, BESROREEL 22 HERN
o) 7RO A B oz, ShIZRAD, N
A= FREDO ChenMEOFFioWELEICHEL
rHECHL, ZUT P& rOHBRE, B
glial fibrillitary acidic protein (GFAP) Stk f v 7250
ARk (HC) B L YERL:,

3 [EfROHH

GFP 77 ARy P ALY — R BHBELE
PIEE B8, BEMD ORI ENL LT
F—-UEETTELT F—HREH,

4 ERAOBEH

FUT FXvHhE2 ABIC. GFP RHRIEMR
¥ 2o O 2,

1) BRPRBE (BBRILOEA)(MRE 3X
108~107/me 150 2l &SRR )
2) T (EMT~0A) (A% 1x105~






JRINERFRFRR 7 2 — 7 410

V7 =%+ Lz LT, Fr—HlRTH5IE
AR DA A Z B LA-FAGER s hiz, &
=, —ERO IR 2 OTHE % A R~ & 21k
SRR RS, BIMRsSEEERED F
M ) 2 AR R T DB REPFTRT
BN, SHROBEBHERIIOLFIREEEOD S
BRTHBLEZD, L2L, BEDLEZS, FF—
M & LCMM LIRS B X USARERT T
NOFERITE, 45, WRBHIERETT) LT+
DMEDOMED R LML 2012, LT ORF%E % Rkt
LTEDTWLLEIEH S,

1) Hali%e FH—MR¥EOE

BEREBIRA 5 0 GFP B OBE, HIEY)
KB 2880 62 S5 GFP Bz
%, Fr—{ia#MoRRd —HLEZ LN, 40
DM IS8 FDFRIL (Brain Research 2007) %
BEITRE LY, SREXEIR~OBMTH Y,
PR I EUERREIENEZOND, 45K F
Mk L, WIRBAEIC BT 5 Bl 2 BHEH
fEERETHZ LT, Fr—fifaoLgEEnntz
B %, JRiitif i EmIc BB I FELTBY, FF—
MBRBORESHBENAES TH 5,

2) BRisME R o E

MACS® M B A S A EZ VALY —
T4 YT RfFHIET, FI—MEICE TR RIS
AOBE%EDLENTETH S, FF—MRIcRS
L ZREE AT AMBEFZEINAIFIILY, 18
FHEANOAHE B X U 4 OB~ RO
i1 g O

3) HC I & 2 EH MK

S OBRT, FH—HaTH 5RO —fic
MR O BEN T AS R, L2 L, 4
DORE DS, o DML A (- MBI 125
B L7 L) s 5 Z Lzt v, 4538
RYMEr—d—FHWSHCEIZLY, A1
REFHIRE E1T D 0

9) PLYNLT—fRICHBIBAR (IO AT
FF) {RBROREE

MRAZRE ++ Ei
[(AZEBH]
LSO RT, MR ICHE ) BR ORI
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AN oTwh, TORENLHERE LTTVIN
A<—# (AD) 2% 0, L feic7 I o FX—
FRTFF (AB) DABUDOEBARL 25 T LM
BMTHb, EABREIZARBLLE D T RICHVIREE
DEBLRE (M. %) RUHGSHFEIhTWL, I
BILA b L ADEBAED S5, AD DEHFE LT,
EEABEHVLET 7 F UREFEHESL, L L
b, FNOLO—EOMED HB O NIERIT, £
AKEIZBRrE S N2 AD OEFTII T oz v )
bDThHb, L7zhoT, ADD ABRH (FEMED)

BERHOLEIESATWS, R4 in vivo DA
T, BEEE (. %) oflid 254 8#%E (ROS)

RS AR THIR X, AP HBILERA A RT &
LI L, BAFFETCIRESICHTES AM(LA
FLRELT, HfbE NI 207 THERT 2
KWIE#EM (HOC) BLUf7 07 3 (taurinech-
loramine) & AB & OIS EBE L7z & H % i
FALAIVICEA L, ABOFROWEZLHLPIZT S,

[REAHE]

ABHHR DB TH S (1)ABHEFB L F(2)AB &
BRERE (. 8 PRELLLEDT TN IVAEREE,
EEBELEREEZ, FRENESREAVIZALE Y b
Ty TEBIUVREO BV EERBETRH L, K
B D AP DREEZLIE Mass A2 PV THET L 72,
AB T2 5 (AB 1-42, Ap1-40), N3O BKERL
4 (A 1-16, Ap1-12), C ¥l @ B FHIREL 5 D A
(Ap25-35) % V7o 42 AP (213 methionine £
(Met35) H%FFfE L, BRILEICRUD & O MEA e &
NTWa, £ Met BRIE% 7724 v Ap 1-16,
AB1-12% W T, HOCl L D% &R Ap &bl L
7zo ¥ 7- taurinechloramine % i \» T, HOCI & Ap &
D RS & IBRE L. MM I~ A MG B #ES
Za—arhPrbMURERRE L,

[# 8]

100uM D4 A (AP 1-42, AB1-40) W% 6 —
12/ [ incubation L 7= 2SN HEICABEHE DT Vv
IZESR THH S, Fho~uMEE D H,0, DA
bHERBEhEhol. AR BEOMBEHEMRE ¥
T4, ABHEDTF VA NVBIUENBEOERE B
RLIFRH S hoT,
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Rz Ap DU LA RBIC AR AT L I B S5
PRET L7z, Ap LEBBLR (8. &) PHRETHE,
BB ERORESHVIFBRILBH SN2 HEFD S,
RAGEBER (G, 8) CLABERA ML ARER
ARSI 2T AWME LIz T TAPEAMET Y
W1 (Fe®+H,0;) K& UFHOCI CHLEE L, Ap H & 2°
LB STV 55 L9 » MALDI TOF Mass T
B L7zo AB25-35, AB1-4213FhEh 1 BL U3 Y
£#? HOCI &£ D TENEN m/z 1076, 4527 & \»
Thb16DadWMERT ¥ — & |2%{L L7z PSD

(post source decay) :iZ L AT F FO@EHTH5H AR
DO Met35 IZBEHE R T-4°1 2 A D, sulfoxide & {Z %1k
LizZ &Xbh otz AP LAKBET VAN EDRILT
i3 sulfoxide % & A= j 12 HOCL {2 { 5 ~<10% FEE DL
RTHo7z. Ap25-35Tid ZLIZPEV ML & Al
fREELIAM SN, —FMalRELTRH LW
AB1-16, Ap1-12 HbHOCI & ## % » 12 K I L

(~X10°M7's1), 44Da WA & 1 DOHEFELER
FTHEEME G R 720 ZORBEELIZME /2 HOCI &
#& %= L 72, Taurinechloramine i HOCI & M ~<, mo-
nochlorodimedone 3 & UF ascorbate |Zx1§ % SUIB £ EE IE
FL WD (1/10°50F), Apl1-423 L UFAB1-16
AO RIS Z RRE L, HOCI & 0 Ui & FRED &Y
%5272 Ap OFD Met AT ROS @ 9 & HOCI &
EVWstEEROBESHO ML B ol

[# =]

EANBE (SPs) = Ap DILMEZ sulfoxide BIAFFAEL
COEDPBILA PVADOREESHEENTWS, T/
microglia & myeloperoxidase 73t L TWwWA Z & b ¥t
HENTWA, SPs $10 A ? sulfoxide B @ 4 11,
HOCI 3 71 HOCI kD 2 ua 7 3 YOS5 2 H#E
EED, UE,S Ap OHB LR EIATH R S
%o

[&% 3]

1) Three histidine residues of amyloid-8 peptide control
the redox activity of copper and iron. Nakamura M,
Shishido N, Nunomura A, Smith MA, Perry G, Hayashi
Y, Nakayama K and Hayashi T. Biochemistry, 46 (44),
12737-12743 (2007)

2) Lipid peroxidation and 4-hydroxy-2-nonenal forma-
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tion by copper ion bound to amyloid-B peptide. Hayashi
T, Shishido N, Nakayama K, Nunomura A, Smith MA,
Perry G and Nakamura M. Free Radical Biology &
Medicine, 43 (11), 1552-1559 (2007)

3 ) Nucleic acid oxidation in Alzheimer disease. Moreira
PI, Nunomura A, Nakamura M, Takeda A, Shenk JC,
Aliev G, Smith MA and Perry G. Free Radical Biology
& Medicine, 44 (8), 1493-505 (2008)

4) Three histidine residues of amyloid beta peptide
control the redox activity of transition metals. Nakamura
M, Shishido N, Nunomura A, Smith MA, Perry G and
Hayashi T. Abstract for Biochemical Society focused
meeting (2008 London)

10) FREICHT 5 CRAC F v RIVEBR &2 /N7 H

ORAI1 OMEE & 05T D%

HefKxE =22 =&
(R EB/]

Ca®* release-activated Ca?* (CRAC) F v & W id/hfafk
(ER) Ca® fr @A b 0 Ca™ M IC X itk e T8
B o Ca FBEDF ¥ AN THY, T-HROE
HALICUETH D, TOCRACT ¥ ANDFELH
BEAECTH S Orail BHEIL, 3017 I /B2 LR
LZEANBEMOREDE T, BaoBMEFEYS
Ca* FX¥RANVRTRPFEA A v Fr A kiTFE o/l
R bMETHOFROBRAHTHAZ L HES N
72a

AFF7EErEIL. BEAFEROMNER TH S FHHIC
EHL, RSN, 5 WVIZEIZS RN # i im
L CUliE T A Flfipic BT, Ornail 77 37 —&H
HL CRACF v AN EDME, ZOHHEHED ST
Lo L BT,

[MAERE]
1. ERREGHHIRO [CaL I T 47 4 DR

*

H7xA4 Y (5-20mM) ORI ER L &I,
[Ca* T ¥—Z7RICER L, 30BLAICT T b—HIC
BAT L7z MIMESNHE Ca* AR DA F IS
B, HBBEEIWEEL,

2. BRABHMBEOA 74 VitkoTHRENS

F— I IVER
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- mV ORBEFEFET O 7 = 4 YHRIRR
WiHmEEREEERELES. JIAREICLD, &
OWMRT 225 RM-L 2 TiE{kshid 2on
FBRBRA T 7 FTRALORT, 2T 2FAD
AEONSCCS OADROICIZLOTRE S Eith
o fg
3. RT-PCRiZL S Stiml & Oml 7 mRNA DOFF

HERFOCHBLA M —FLRNA E AV AR
PCRIT X B, Stml, Omil DA KARERO &R
mRNA & MH L7, Onil @ 5 @HITOHER GC R
FRHAEHTHRS (GC: 80%), A% PCR THRIE
EWE2hTIddho/¥, DMEO % 5 %ORETHE
HPicmirAZEL LD, Onil O FHRERHEH
foo T, 2ENPREEHACTEORAREMN
T2 &, Stml @ mENA DRBEXOnd] L HSdeai,
4. fREFERAMERfs kA ST £ Oredl # >

ﬂgﬂﬂﬂ-ﬂ

ZERHFEARERERBTILDBEIY =Y
C.0005% ML v TIRGAERS T L o, EE=
TrRENRAREERT -, STM1 7 ¥ 242 &,
Oradl # A7 RORHFERY~— D —-THE o
TZFyRBEARCERBELTwAI bz,
STIML & IP; 28BN ESTARSLAVT
ZRABREERATHYT L, WREAHENDY 2
VESERBICEREL Twh, T4, EHEOEE
BEEREHLCOnl 0RFRBEFTIE, o-F
¥ 5 rREERRT I FORIMERE L,

5, REOREFRARSEO Y -V X LAFSIAR
~ORA

Stm1, Onil *RERNBEFRERE > O-=2 7L,
GFP ¥ i IMMALERBEHA2 2 —tiBA LA, &
NEOREAAr Y- CHOMRCEAL, FoRE
PPB L7, Suml BMBEHCEEREZAAL (E1).
Orail XM AR L7y
6. sRNA = L % Stiml, Omil OmRNA B/ » 7 57

b

Sthnl, Orall @ siRNA 30 oM OFETHE L. T2R
AR =AY Y7oy MEKTEOREEEETS L.
Stim1 E KRBT EROCHEPAPME R,

[# W]
MR C R L M —WRSTROMEr L, &
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Omin 1 min 4{min
®1 STMI-GFF @ CHO fiflic B a4 E
DE = A OHR

7 x4 FEHIC L DIREE SRS F v ADERMED
AL, ARG VHEIZL > TiHEEshdFx
FAO—oPPARED O KR AL SRS ER
crofEfbEns Z LR h, T/, CRAC
FrRAATBETELTTH 5 Onil, +OWBHT
TH A STIMI BB ONE FEREFRDCHFR
EE-RBLTwa I Lithirod, 4, THEE
WHI-BIASMEAD O BB L +0ARBIZBIT
& STIM1 k Omil O\EEHLPIEL TV ERN,

($xi]

HeERECH LRt Y - EMETRNIC
STIMI1 ¥ Omil ¥ EEIFEBRTE bbb, BRET-
MR DAL LT, FHRHEBVT S STIML-Omil 2
LIRS 12 CRAC F ¥ 2 VAT IR O M
BEDEBNGHEH->TwAZ LIRS LE,

M) TRRF ¥ 2A7I=Z MEC L RN ENR
#EO{ER Ofactory Axonal Growth by TRP-
Channel

mRdEE WO Wi

[HROWREBM]

Pz B 2 HENREEEREENE LT, £
LA, WERES. BHOY U TR E-T
RS WHHRABENROBEREENTLES C
EdEToNG, £1°0, U THEMNEREEET
BEMHEMROMERCEARMRET S kA1,
SN EREERI- B TEETHE,

AR BT BARKESRDEL T
&, MEESRICF TR LSRRI RGEICHEL o1,
Ficijd - TRHREMEETT, SR oNRFEE
TREVZ F % 2 AHFESL TEh, TRPV2 EiFH{ET
TRl o THEMROBEL{RETE ZMRES
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EEMVETZEMNSAT R b, IGRLZE
BESBL TRV F v ANV ERBEICBWTOAD
59, EFECRTHENLEREEE-TnAD
FhH Ly, fiEFElEGRNOoERCEETS
SLELLRTEY, ZhoORRIZTREVZ F v 3
A¥PEREOERIC BT HLLBNSTLELRY S
SWMEHEHETRL TS,

[ m]

1) FLRHL- 24 RRECANK RETR. [GER oM
ReRBVITRAV2OSHNEE], DEREY
BomE 2007E12H 14835489402

12) BEERRRDOWERET | — KB Cdks i
TIAEETNELT—
MRAES WR &
74 ¢ Fd=]:0)
AREERERET S MR, R CRE L
RARTELBEED LT, SEniiBcERsh
&, COFOYILENHEHROBRIY., KEE
HicamMEEod D, Chlle PR ARRE
RERAOLHORERNERTHE LELHhTWE,
HEEOHBHRFEEORBRL L L. BREBTAPLLH
ABFLAT o A CHENEoSEERETIALSh
Twh, 8403, pElRoRE-LEHOHTTHE
cyclin-dependent kinsse 5 (CdkS) O HHERS RS
LTUEOERIc BT AR I 2WTHRPfToTE A,
Cdks 1k, #OFER{EEFTHLIpPSH b WiEp9 L
HEETaZ itk RS hd ) A BRIEEETSEY,
p3S EpW RAEHNRTOARIAL TWA DI,
Cdes PERFLIINEAR cRllEh s, Cis / 2
FTY TR (CHSL) ORBERTH, &30
S AREYHELARERENAORIOALET,
A - ERRoBRENESHLRRSh, vYARK
EBRYEETT R, ok, CICERBTOR
HERNTLoLIIHBEERTEL, Fo0. HE
BAMCS IV FIya I Mo 2 TO e TR
(CHi5 KO) L, BERREVREN -3
BB 2EEERMHTAZEIL LA, ZOEFPLE
WiZBT AT ARERARSR T OMRENET R L
FORRCHLITTHELERTLZ LR, LR
HERARCEAL:TARPABLIUBORESRE
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B EH LT RBEERRCFITEEEALRS,

[F&kEER]

Cdk5 cKO 2% Xk, Caks B{ZT % loxP EF T
APE Coicyiediad iy X & CaMET-cre tranpgenic < 7 A

(CaMET- ol REET O FOE -7 —OHBTIC
Che VI ¥ER—ALREHT2) LERT2CEICL
DAE L7z,

NG IVER—RIL L5 Cas MIZFOELS M
Ak, BEIZSANRICHENSANICRS A (B1),
MBIt BIT 2 CiS BEEORHES & URERiGEIL,
HEREO0-0% T TETLT W (H2), (3)cks
KOT2AR, AyProsilicfs BEohEl
it EO60-T0% IXETLE 1 ARLACRYETL
Feo RO OWN-0%DT IR, 82 FHBEIT
WHARFEEEC L, BC L WAENEFRR
AKEER I CERSORENA LR, TR ARED
WEEHY, HREAROREE T oy 4 FOE
BLUv 4 7n2uroRE{tit@Bsne, G
4 2027 ORELE, $EEROCAIREIZLY
SHEANTERESTAI - FVEELRHT (-
sue-type plesminogen sctivator, tPA) /LT,

'A ROLANE Lo H' [ =t

G. Cwipe O ok

-—
1l

.- 5

F1 odis MiETF-oMAdx 2, MEERNICEE .

(A,B)&#% 1 » Ay ROSA26-1scZ xeporter 7%/
AR R O X-gul 3141,
CaMXHcre taagens ¥ v 7 A(A) B
S X(B). Off, olfactory bulb; Cx, cerebral
cortex; Str, stristum,, Hi, hippocesopus; Th, thalamus;
Ch, cerebellom; BS, brain etem and SC, spinal cord.
(C.D) in situ bybridization B4 L D, CdkS S5
REERYEBPLTWAZ LS bR E,
CkFarier <7 2y 2 (C ), CdkS=rat: CoMfETlere™
=% A(D),

_93_
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Olfactory bulb
Cerebral cortex
Hippocampus
Striatum
Cerebellum
Brain stem
Spinal cord

CKCKCKCKCKC CKC CK

Cdk5 | =
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Relative Cdk5 layel
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o O I ® © o ]
CKCKCKCHKCK CK CK
- —
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Cls EHDREARB I Ut OoREFRHEWRERHICETLTWS, (A)yxX¥ 70y M (B)

Cdk5 V) YBRALIEREHSE. %1 ¥ A~ AR> SHB LB E AV, C: CdkS™™=F 337 X, K:

Cdi 5o, CoMKllere™ <7 A,

[# =]

AL OB EREIX, KIERRICEREORES
BlaECI L, TAPAREOERE LTS, CdkS KO
TYATHL N ONLARIEL W RS AREH
HEORDE LT, FEMRES S PA 45 34,
w4707 TOEELEZEERI LT, E6ic,
Cdk5 cKO v 7 ADHBTH b - abiz,
tPAR¥ ALz 4270y TOHEBELBRY - &2
M —B LT, MehARERRYETS LI
LYV BH IR LEREGTTORME, TAPARE
LI UITAL A ETEOBABRBETOREICY
BELTWwATRESH 2, w4 2027 7OfFEEkr
HIEMRIE~E 23 TRBOMBIL, $RORER
BED—2Th b, REMBFT EENE LGRS,
BN TAPALETHLBEONBEENTFHRERET
AN 5,

[# 2]

KENH (Dr. Kulkami) ~@O8%Hcigd %
TFudrs FOREERT SN, BCBICEHILE
HoHIER AR R RS BRE eE

RS L B E . ARROKRIL, The American
Joumnal of Pathology [~ T THh 5,

13) MESEXEERGICHT SHERARICE T SER
mrge(2)

MEfRzE @B ER
[ Usbic]

WEERE X, HCBEBRICZLYERTH Y, #
BrarEficlANSERZ VERIT, BICEER
OIMBEM IR E L. MBAREICL o TRKD
BEREEL TS,

HEREoSEREICE L Tid, ONERBR
(MSC) % #H T 2 Microfracture 1, (2)B ¥ B g
BIE, QIHFEERTHIEBRE, (4)Scaffold # V5
FEFEBEEICHVWLN TV S, S22h T EHEIS e
generate (BiE) TEL4wdon, chboFERRE
D, MMEIKE Trepair (BH) THZELRTE, B
MIZIIEE L HRESR L Tvwd, HE TR,
(L2 EFTH Y, GIERSNTHROATLITH
HPETE RV, BRTIZB)DOM, scaffold i~ BM#E
Az FHE, W, BITHEMSC % FIFICBET 2



JRINERFRFRR 7 2 — 7 410

cell based tissue engineering 2 A IZfTbRTWwW5A, L
L, BETLMBEBICRANSLZ L, BET S
FTORVWHREN, “HNFRoLEL Y, MED
b,

—J, WERFORBEB I LTIE, HE. W
LG HFE A 2V,

RO BAE ML, MRS R O #Em
T % [F A % B 2 7= cell based tissue engineering % #%
HTaZEiLd b,

B ik g /I IX MSC X ) b4 %, MSC iZEED
A LT HEAOMETH HFIE, BB, AR LI
SYHELETAI PO TS, ShETHheld, W
kA R AS in vitro I2 BV THRIEZHICERTHY .
AL L2 3RO 2 S AR A09H2H T 5
CLEBELTE, Z0L D hHREEHEER,
MSCIZBWTHHENZENTEY ., RAFHESR
OMIf Il LTRSS AFE TR 2w EE 2,
BYETIRE & MSC D HERHEIZOWTHEBIRE LTZ
Too

BE ik E 2> MSC OFF O ik, R4
O REMEA R, HIfEE R 094 o M & Mok
THILIORD B, Tz, MER~OHBBHERD,
SAEPERI R A R SIEET A b A VR B
L. BHfiloEx BN b 77 2128 &
HR b,

(B #]

PR L BB, FH . @R, PRIGHER SR O
mesenchymal stromal cell D% In Viro T
L. ¥/, FMBERUCKRIZ, i OMILFEET
ARIEMETA M AL Y ERBRHTAZETHS,

[ &]

XS THBER BT, TR (R S 0 5 BEsT P
Mo, REMRRL, BB, B, B FALY
mesenchymal stromal cell % HLfE, Fifg, B S&7:,
7a—44 b2 P —FHW, K4 OHMlzOERTIR
AR, b MEMY oSERMMRR S, Rl
B RDOEIETIZIT 272, O, % mesenchymal st-
romal cell & DRFEMA b H 4 ~ MMP-3 D REA
% ELISA IZTHllsE L 72
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[#& %]

FO—%A4 b X M) —RBRICBWT, £ TOREH
KBt oM ER IZ, MSC & AR OEEHIR O FRBL,
CD34(-), CD45(-), CD80(-), CD86(-), CD73(+),
CD90(+), CD105(+), CD166(+), CD44(+) D FEH /¢
Y-V ERBOI, © MEAMY BRI REY, B
BEMROFEET o 58, £TOMBT, e b
&) > SERUEAE &) L 7z MEEMERERITED
Pol, ZORE, HHEL - LEFHEEMBI S0
MMP-3 4L, MEHFNAEZET S o THEIL 7,

[# =]

IhHOFRIT, REFHEFOREOAL LT,
FEEEEREEM Y b © immunomodulatory effect DFEFE %
AERLTWD, T/, SOOERLY, wbY 5 HE
FHRAINL & Vb 28I, 3 LAt 4 f
FLOOMMEL TV A REMD H 2 FEZRE L 120

EiZ, HHREHEEICBIT S MEERICBNT, £
@ Cell Source & LT, BMIADAk4 % All#kLS, FIH
THETdH A M2 RME L 720 FRBEAL OBIEERR I,
[ —fl % BT Cell Source R TE A0, kD
EHMICRBTEANEYESS LEX LN,

L2 L., [EfE") > 3R I, BEMia, &
B - WL - BB - P A HRMIRE S S, REMYA A
A ¥ TdhbHMMP-3 DLz, Zhid, FE
MfaRERERE, B8 M e o M 2 53 1E |2 %) L T Catabolic
RRICEERET AN LZRRLTE), REREN
WL L FEMEERELS ST TOLRETH
BWEEZ LRz,

14) IWFRAZA4 XAV Ea—-4—-HBREZEBEEZH

WeSHEIE B #EF 3T O FRR

HREARE WE B
5k A=)

WHEF T O EEBRT TIZ, 13 LOICHM X RE RN
WS NE Z DBV, EBRICIZZDOREIE NS
LML TWwAS, L L. WEEICHIRE LS
AT, REFOREHEIE . BB OGHETE
ERELSEAT 720, RITOERLBUIFLET
Hbo HHE, YNVFRATA AT Ea—F — Wik
@ (LT, MDCT) DOB% - #E4ICfE, JAEHZ
B TN TRETAZ EAFTEEE 2D, $EEE
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FEHANOEA - [BHFEATVS, & ICERBIMEHE
BETREgAZ ) —= v HEL LT, R ToOXIM
FRBPBERABOREIAEH LT 5MENL V. F
MBI BWTHERETH Y, LHEHEENRAT M R
BETHRET L0, L VEOE 3 RITLHEHBRER %
WA TEE TS 5, MDCT % V> 72 HESME
DOFFESED LN TWAEDS, HBHISEEFEE OV E
MBI ICMT SR RBEIE L v, BIFZE TIL,

MDCT % Fi\W TOMBH R B 8T 2 7 L. HMXRE
BORE - FRECOWTHERN L, 72, WHEE
HEFICBIT 5606518, AREEOREREICOW
THME L7z,

(MR FE]

S HE B At b L, MBI X M5 B, MDCT
AT SN BH2B5% (Brk1834%., KHT2% ; P
Fddg) ZORE L, EMXMERIIERSR. |
HEERPEEINTVWAELDE L, MDCT 124 (4
5, 8%, 165, 64%) THE 24T - /2o MDCT B
RO TIIMRTZICINA T, 3ATCHEEREZLS
U7z BITICHL TiE, #ERE2ELEHERENC
ET. BRCERIT, BOMREEMEAEMXMEE
(Rif2f%. MW {®), MDCT % 3fffi L 72, MoHER4T %
& & LT MDCT f7 i, # standard reference & L. i
BEITICBI 5 B X ME ORI - FRETHML
7z T, BWEGE, MLOEERE b LIZEHEITPAHE
AR, AEREDRABEEIZ >V T O L 72,

[(AR#ER]

HRBFBSLD D B, 20146135118 O ke BT A
B LNz, WHERHT IO 2 B E R OMRE T
57%, $FFREIZNBYTHo7, HREEORLEZ, &
FEDRBBA 4 S TAH LI, WHEEITIC & 2 mglE
1%35% (17%) Thotz. AMED S B, MERHLD
BB EI80% (40%). EREEITDTSR (28%).
HEMERIT4TS (23%). MOIEIEE G455 (22
%), MAKEFEISH (48%) Thot,

(£ ®]

SEEEPERIHE R T (203 2 MM XM EHORE S L O
FRER, PLWBERTOMKERTEZNRE LA
MDCT %z iV 2 M E TR E N EN57%, 86% T

. 76~103, 2009

Hott, bhbh O TIL554 % G TR #
frofehs, BERIZIZARE, FREISPEHVER
Tholze SMBHIHEETTICEHET 2 AREEIECh
FCOMETIIIONRB L SNTELID, XBFET
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Figure 2 Areriovenous distribution of oxygen flux as a
function of microvessel luminal diameter. Posi-
tive oxygen flux indicates the outflow of
oxygen from blood o tssue (effluence). Nega-
tive oxygen flux indicates the inflow of oxygen
from tissue o blood (affluence).
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SPEECH DELIVERED BY PARTICIPANTS
(KENSHU-IN) AT THE CLOSING CEREMONY
OF THE YR 2009 JICA TRAINING AND DIA-
LOGUE PROGRAMME ON HEALTH ADMIN-
ISTRATION FOR REGIONAL HEALTH OFFI-
CERS OF AFRICA

This speech is a record of the deepest heartfelt salute,
gratitude and appreciation of nine (9) JICA Kenshu-in and
the latest graduates of the Asahikawa Medical College
courtesy celebrated President, prof. Akitoshi Yoshida and

their Associate professors.

We represent six (6) African Republics namely Ghana,
Kenya, Nigeria, Ethiopia, Liberia and Tanzania. We have,
between 30™ June and today the 7" of August 2009 had
excellent tution, field experience, program co-ordination,
fraternity and hospitality from all the resource persons and
staff of AMC, the PHCs, MHCs, hospitals and clinics in
Sapporo, Asahikawa, Ebetsu, Shibetsu, Mombetsu and
Nishiokoppe. We wish to covey once again, the goodwill of
our respective countries to the government and good people

of Japan and for that matter the tax-payer for financing our

1 104~110, 2009

training.

We have a common cause in the form of infectious
communicable disease and emerging lifestyle disease
burden as well as health systems capacity problems. Japan,
between the 18" century and 1960 like us faced similar
challenges. Today, Japan is undoubtedly the world's model
in health with the best indicators in maternal mortality, life
expectancy, malaria and leprosy eradication, no TB deaths
and relatively very few TB cases and the globally
celebrated telemedicine the brain child of this great
Asahikawa Medical Centre just to mention a few., We are
indeed very privileged, proud and honoured to be identified
‘with AMC and for that matter, Japan.

What is Japan's secret?

Perhaps, we will not be wrong to say the greatest secret
is Japan as a peace loving nation, a repository of early
education, culture of hygiene and the great life philosophy
of 'group’ thinking, 'can do it' and self-reliance spirit',
total dedication to just cause, time management and
innovativeness. Indeed, a nation that can take another
person's idea, adapt and reformulate it into a masterpiece.

My colleagues and I have assimilated all the knowledge,
skills and experiences you selflessly imparted to us. These
include the role of health laws and innovative policies with
absolute leadership and staff commitment, environmental
hygiene and the 'mosquito and fly free villages and towns
strategy that successfully helped to eliminate causative
agents of infectious diseases such malaria and leprosy, TB
contacts screening and regular and compulsory health
checks for all citizens with national health insurance,
pension and welfare schemes. Others are the excellent
documentation of family health data linking the family to
the health information system and local governments'
health information system, a robust research institution and
culture with best practice sharing, training and coaching,
the mother of all being the telemedicine. The rest are
community-based action for health using the Public Health
Nurse as a lead health provider, community associations
and family members and the local government authorities

just to mention a few
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