4. BESBS

FRE25%108148 (B - ) D1 OHWEICT, HEFEFEEEA
AZANWURSFRICEDAMS RS TA [HI> T REEW | HTLV-1D
T& - ATL (FRATHIRZEMR) « HAM (HTLV-1BHEERE) ol&, o
LR (HTLV-1) [CDWTHMDPE<HBELLET ] il nELE.

LLBFSEENS(E THAMBEDRRIR] SUWDEET. HAMICET 284
#. HAMBD & HAMOFEBRIRRIC DLW TOEEN BN E L.

COHRETHAMRD &ICDVWTIE, RUDESENSHEEDFECLIBR
DBEN. TOBERRNSEZISND LR ESTIEREANSIHAICIR
£, HAMID ENBESTADQOL (UAUT 4 —ATSAT  £FD
&) DR LHAFTHBEDHEE E U TEERMIB DT> TWB T ENEDE
DB IENZDO TR EBNET,

5. M EB/HROBH ST

WEFSEEDD I~ TORTMRED, RRICET DRI EE
B, BmEAHE. IERFRCAE<BD LFsNELE. CO
FEZERSNTORLEENSD L3 EBNETOT. il
EBEOIE—EEHETETVEREE LR FOTBIREE.

6. BERDIEA

UToERerEsnsY.
CHERDSDHEEHOF S22 TBLIZE.

1. (584 ERHFREAIE]
FR25%128158 (A)
FESATYAIOALIY— (KR) (T

2. [BERIBE(CH I 3 BMAEEOBREORR
ERE ;
[ENHSOBRAR~F UL EEEDORRE~] |
Ek26%1H198 () :
IAEEEIL (BR) ICT

7. Q&AT—F—

FEHZHRUEZ THAMRS EICET37 20—~ ZBUSHELT. Tn
FTLCHREENSNIVBRIBEESFRVEZVWTEDET, HAM
RO CBETE. COE [QRAT—F—] BHERL, SBHRASEOTE
BICHBBEALTVERNERVEY ., ARESFEOTEHHCRZZO—F—(C
LTVERVERBDTVWETDT, ESELBUBBNOLET.

STHEIEER, SHVADEOZVROZERICHEEZLET.

" Q HAMODZZREEZDRETRIIBNEIM?

A THTLV-1BRY—EX] EWDA25—2y hOIE
YA MIHAMOZENS TSN 3RRMBRETNTL
FY, [A2F—3Ry MIHE>EIENRLD] £0VD

AENED L3 ERVETOTHRE—EEEHVEL

FUR, ILFEEORRBREARLTSHET. FO

TELEEW,

HAMR D &IB1E RERT

WDEHAMRD EDRBICTHAVEREELTH DN EDTETNVET.
ZEROBBECEHOEST, TTAELKTHAWERESEHNELET. &
s, BLRO>TEVNDETOT, FEENK LT, ZTRELESL,.

Fiz. FRTEHEUTHBDEY., 7OXROT T (EREROENPUS
OP—33Y) OBEREENOTRSEE. SEBHAMI - &BET. &
BALUTWERVEBSTHEDET,

.. BETOTVII- NEEENELD

e, A

¥/

SEDHAMR S EBERVHDTURRTL& SN DU TEHRETED
FEPRIOEERDBR TENTESBFEVNTENUT LB FZIC
QAD—F—%&D<DFEUR. COI—F—TESE. CNETICBFEL
ERWECERZES U—XTHEZAL TN S By TBDEIA U
WTHEWEWSTEMABDELES, BERETHRLDESTEE
W B/ELTHEDET,

BEEB. INDSEHIETEOBRICITDIERERETED

[HAMABD &R ] ICUTERVWEBOTHEDETY. S&RIFU/\EVIEER
BREEBEATIEEEEITSDETOT. THFRESL.
BDREUVWVEDEN, #REELSTBROMCSBILILEL,
BBRE—R

3

. HAMROEBEE

5512 JIGTERREE2 161
R

-10 -

—187—




[%AFHE&EE 10]

[HAM %a- & 3@{E Vol.4]
(2014 £ 3 A F1T)

—189—



MIER 10

[HAM 13> &84 Vol.4 ]
(2014 == 3 A7)

— B EEA BRHTLV-1IESRIOBHLE

| TNEFTHTLV- LB - 5
' \&bm‘ AL

) s W
{61 IR RS 2R
(75 P TEEACRIB ST TR SLIERES

I’u‘ib\‘éﬁbﬁﬁ :

TEL : 03-5981-6011 FAX : 03-5981-6012 Email : htiv@asas.or.jp
-2-

o
&

Dok T4

2014 £ 3 A Vol. 4

RARAELEDRREZRUDLIITRDELEN. HFRSFEVHIDSIBT
LTL&E DN
FAHAMNR S CBEHEBDOHIERTE2EOARS(CREON. KBS
PRy TURD, Z—/\—ORENEEHE LD EAZRBRE(CRDEL
o COBEOHIC THTLV-1BEBRSHRESATMSERES] HTLV-1
BTRATHIREER] OENTEENTSD. —BlIEESRIONE
DEENELRN, @5 EEEBICHESN. SORR & EXBNNERR
SROMMEDLIFONE LR, ITE550BRFIIBERREDR-ISTITHREL
=UET,
ETSEIDHAMP D EBER.
1. HAMBEZAENRE USSARRRICDWT (P3)
2. F280/RY MHALICDWT (P.8)
3. HAMAD & ICET 3724 — MERDIRE (P14)
4. BESWRE (P16)
[fToTCEFLRE 12013 HTLV-1ERESE  in Montreall
(REHAMBEROR [T hADE] KRR AEHE RSA) 1E
5. FOTEERCDOVWT (P.20)
6. QRATI—F— (P.22)

DRETHREITLEY,
E/=N
- HAMRD &(CRE 370 — MER (188)
- FERX [27. BBEQOLOWECAIFEEEL A NID
BREFECS-ER (136)
- EEEOB50 (14)
ZEHLTHOEIOT, THEILE.

1. HAMBESAZH&KRE UIEBRICDNT

VPO A 13R L DEESBRNFRARERUE HOMRBERRARS
¥ (BRBRECEMRESE) [HAMDSEHINEEE SR BHCCRAFIA
FEEDRMALICEZE%) B (B (LEFRSED PREL. BIUT>
TERAE WBEAKLECIBEREEEBRNIRI— MUELUR.

CNICEBR-THEE12A58. BYUPVFERKZRICT HAMBESR
WHREUEEHEERBOF Y IATZI—F1>J] HEEENELE. 2
DE—F 4 DICFRBITHERICEN D ELT - FFEET - |HIGT - CRC (DU
ZHIL - UY—F  O-Fo3x—4-) - BEEET - FRBEGRE - B5E
#E - HESHBGE - RESUHBRELR S80S, BRI
DSIAEDBRICEITEEORNBVNCEENE U, BEOH ST, £
B0 [CORBELSYRINEE, BESACSEERBITELLD] &
WSBWAYEZ—SHERNTUR,

—191—




HAMEEZEHRE UIEKW-0761
B 1/ TaHERRRFY IATZ—F1 >0

1. 3
BYUTLHERAY FRE BAENNE \\

2. &8I —TOESEN
WRELHEES (LO—mEL, FEELe)
MERREHE (BA)IZ55AEE)
Sﬁmﬁ&\S%ﬁrﬁ PIRISE,

UTLFERASRN AREIEE, RN, MRAES.
U/ \BUF—2a 8, ESBRE

UPLFERAS WIRIGER. SERHE (KBRS
LA T — T R—T ot S IED
THSAT W) . BIREFUS () . SRIATAHF—F () .
BLUY—FL 45—

3. HAMICX 8 3KW-076 1 ERTEEAROESR - 4% - ARMEICDOVT
EREEES EYUTLHERAS BRAERRLS Y-
LSFER SIS

4, HAMIZ3 93 KW-076 1 EEET = BLABRDEMAHIF C DT
THBAS RS BRRO—F 1 T
BABHTES

.wﬁoﬁntﬁﬁ@mmﬂucout

P FENAY AREES CROBFBTR

6. KW- O761(u§5?§§§f$’fﬁ¥ﬁ(gjb\‘t 2
BHREEUS ()

7&#

UFLFERAS
HRAERR TS —
e H—E AR

F12B16H(CI3. BEFABMARTE S —(CT THAMBEENREL
EEMEEAREEHE] MRESNEUR. COREMMECE. SHAX
[CEDBIAEER - BRFRIRERET - CRC 1582, SREROMREARICHY
DEBORERMTONE U,

COLSICRRFBEEBR TS < DA/ —DBADEERDIID TL
FY. EDRDIRBIBOAN, EDLDRREDEE LU TRBEMEA TN
DOHMCDNTIE SO [HAMRS &8(E] T, SU-XTRALTVER
WEBWET. FISOE, EMTERRERDDCHIED TORTAHE
COIRFRIIOMERRE TH D AREEEN TH D ILEFEECSHELEL
z.

HAMRD LICTEROESTHEN

B LODBBILTLEL DN, BB E, LUNMEHDE<R
2Dh93AEE< BRCESTRUWERLZEBVWEY, BHBET,
FERADEN T2 EBHOFTH, EBPLHELCE, <NKNBITFRLE
=LY,

L ET. HAMDSFEDBERR, ER25E128ICIENE Uk, SEEE%
E<UTRTHBNET EEBVWETH, IEH2ECHESERIRE
AT &S0 CTETTE DI SBURBICRDELE,. —HTREIC
SABREEEL TOMIERSAVEEBCENEIZLESBVT, SF5H
FICERDIBATNET. -

ORI, ABICHLOBOTHBATROLSO TVET, FiE. BIY
TS ERNASRRETARERMLTOETY, 25 RREEE LS, &
ﬁWﬂmﬁiﬁxﬂﬁ-ﬁﬁéﬁﬁ\mﬁﬁ\@@t>9~\UAEU§\

SEREEELLOSDRYY IDHL PR BHUTRED, FRICR

L—XBRE— NEBTENTEELE, BT, BYUTFERAZEE.

Eﬁﬁﬁk#ﬁkﬁ%lﬂtﬁb\ﬁ&w%ﬁknr%%ﬁ&ﬁﬁ ~UT
<Nn3: OU_JJ)L Ub‘ % OA—-FAR—F— (CRC) t@(iﬂé%&
DRIV INE <3/u&bn§0)‘c‘ 3?.%&_51173‘31\,\%“9“ (LhEEARE
mamiaxodwmu -S—FE 1) o fBlcE BEEELTLERL

- BEERA &u%%mﬁkmgﬁﬁmwT—Q%ﬁna%ﬁf~hur<
R EBILRAS R T 5 1 21 DIER, #ﬁﬁ‘“?i&t(dﬁ%jm
hishs I8 '*Ebﬁ’&c\rfb\“cmi?o

—DOEEEHETOL. TNESOERLFHIPEREET. 38D
BADBARENNRERE NS T EEERTEHEEBIC. THAMDRES
#813] LWSTOTTYMICHATHAVERS, 5L CARES
TEBCEC, BRSBHUBISTERE-TRDET, B\, BESHDE
1%@@%%%®ﬁﬂmﬁﬁﬁ?a%ﬁmﬁ%&ﬂmzﬁ%ﬁfééwrm
& BUBCLTVET, :

SE. AREEMTBCHRED, Z0 [HAMRS & BELUTSIREE
EBD, AZH<OHNSEMVADEPRUAHERS, BROFFEAD
BB T EEBDTOLDUERUE U, 1. SHHARES
BTOERL T ECBo 4 1, BROIFRCRLVESETRTIUT
URBOHERD TVBDT, PORBITDTBHEES <55 Lp0
aut,%ﬁu,;@%ﬁ@ﬁg%A\ﬁéﬁcomrﬁ+ﬁ@&¢5@§
BasD. BarEEEREATED TODE K THRDE DA, BIENIC,
thE%<@*%&klﬁtﬁ%<§%h%&ﬁ&#f%§$:ﬁﬁat
FNOFTOT, ESETEROELS U<BBOBLET.

D fHAMmD & BEEROBMNIT. BLCERUEEDICRDDDEH
DET, M BYUTLFEAQELEN [HAMGS EOBBEABEOR
FLETO FEG)F%’EE&L %ﬁ@:ﬁﬂ?’&éb( BDBEDICATY

,7~Eﬁﬁafﬁbﬁ?oLnﬁbﬁxgﬁAﬁﬁkﬁﬁﬁ$Dﬁ<%h

TBOEID 5u<aﬁu&b§¢°k~

EVUJ ):HE?LU(?— LgF ?’X

—192—




2. EAEORY FHALICDWT

TEAFUANZOAARE Y~ 38 WBEZRE Lo THRS
N7EEEROARY FHAL (JUL ; Hybrid Assistive_Limb) H¥, &R E0E
REOETEIIZ. TOERENET DTRENERIFEEITSRE &
RE $HEEEELCIDRESINTVET., TOE. HAMICHUTEHALDA
BOMTONZ ZENRELELEDT, MIRARE THIREXREICHALD
BERICDOVWTEHUERLTLEEEE U,

HAMOHTHEDEHOESEDORY FHALD
BRICEIEEBECONT

TRy 25FEEESEHNFMREREE
AR BERIRARSER D ERIATRE - M - HERRBOETIIE
BRI DO ERER. SRBMSTHRRIY bO—/lenk
TFREEERMIORY b (HAL-HNO1) ([CRY S EHFEAROINMHME ]
WRARE PBEF EEREERERRERR)

HAL&E (S ?

FRAREHA N ORI —DIEREZEE L. P/ RF1r X
(Cybernetics) . X:h bOZPX (Mechatronics) . 4> IJAIT+4 IR
(Informatics) M3DEME U H(/{ZO 2 (Cybernics) $ilizANT,

ADEK/R & U TILEG A LEIREZIRU TAEIE T DERBAEERD
HEUOARY MIRDSE, EEENMTED LU TV IEHERET IR
(BEEME5) L. MERTE—YINLIEGESTHETS AN, BEESE
g REBERORY bESHREE. HAL (Hybrid assistive limb) &85
UELE. BEEROTRETILE UTHAL-5H 20054 (CTM UE L.

COETIVRIEEDOADEFEEEEERT 2SN TS D, TBEHS
EFENRWEIERE LRI LN TEFY . JOHALBIIEE D IEER
PHERISHBEZLBONTVEIN. HALOEFCAE U TREEERE
SRFHALIC I > THY - F2 - SR B2 (R URBIREZ 3L TY.
DED. HALZEE U TEMN(CIMTREZTOE T, B - 550 - BEHg -
HOBENS < 2HTEER, HALZBLERIC, BESEB L' TED
(FEPFRLED) CWDURSMEESNBOTREMFSNTLETY,

RE, [HDHEERE - SERREOEITI
HIBEDREB DI DD AERE RS,
EREMFTHEEIY bO—-LENETE
EERHEIOARY b (HAL-HNO1) (CEST
ZEMEELER - FINR E LTOHTH
EWMRCH T DB EACLEBMEBIOR
7*—)(—iE (NCY-300158) Ih¥Thn
TWET, HAL-HNO1(IBHAHAL TR
<. EEHEREUTORRESEDHALTT

(B1) . WRGESH =1 —-O>UTOR
BICEDFHETERITHELLT. &
BEMEARERIE. IREREMRIEIRE. TRUE
ROEBREIT O EMRIERIZRELE.
Sy~ U~ by —F, B
ZA)F—, HAESHE EXESZAN
F—. HSZA MOT 4 ~BLUVEEHER
[CLDBITARELE (Ambulation
disability) &UTWETY,

1 : HAL-HNO1, BERZHALTRAme
(http://www.cyberdyne.jp/products/LowerLimb_medical.html)

-8-

-9-

CORBRTOS T U MIR2011EF4R (CEE S BAHA TR BRI S,
HEBIAZIIE UCHtASN., 2012648, BANRERBMESE TRRT
BENEREN. 2013F1FRBET. AREHETO M-I EESBE -
HEHEE (PMDA) [CLDERIOER)EN. 38T 2 EFNEREAE
SRt TRt L. 20134 5 AL, TMho2E 9 FitekiL. 2014
F£7B31BERTICDIFTIHESNTNET,

HAMICH T BHAL-HNO1;BBRD ¥R

201305 ZOMFEI I — T ICHAMBESEM RIS EALEICS
LTUWERE, HAMICH T SRR ERIELE Uz, HAMDBREEE
& REERFBIEL, EHEEEZHSTECOETETH, MEERICRETEZE
SHICHRCCRAKNELE TH D Z EE T TICWFEENSBHE(TR> TV
BERVET, SEIF. HTHEOEECHALNISETEEN ? HALSTHE
TEEOBRATEEN ? HALMTHREB THTOBEZ BTN ? HALMTRET
SATHEEETRETRED ? EREORHICEMENSV\ON ? RERIRELT
WS ZEZETBIUTUVLET,

[TE, BB (NCY-20013ER) OESHHICEALT, RIHB

(PMDA) EDIBHEIAICFELTHD. BNCHITERBES TR TLE
T SAEREMAERRE N2 T (BREAF CBREAF LR - #F
) SFEEETEKR. ERDRFEEEITESRET (Al | BTUFFERIK
2 () oORESHAITEBRTY.

SEOYNSHAMIZ I T BHALOAEREBIIA 9 DL, HEREAED
BHOEDIC, HALICESRWSHTIIET EOIRENRETIONZHENTS
MEHBD. BETOEKRDRE (HHH-1001588) %, ERREEmER
e (105) TRALTWEYT (R2) . SHULBERISHETEETTA17HM
DAGHNBEERDET., BIUFUFERAFTEHBRIAS (EICHEK
FlLT) ERDTNET,

=,

ALK & 35768 A A MEFEE

[ HAMBE (NCY-2001K80) |

2014F1 A~

AE 108 |
AR3E+HIH

SE3EASI0E | |
A3+ E ABEERRTE

2 : HHH-1001FEH SHERCO I 2AORNE

COHERIIRA X EVWSERIFHTIEERFER U THTREERR2(ICS
TS TET. HAMBEZAOSTHEDEERETINHETIEDT
T RA A MCKBDHTREEN . HALKMTRBICH T IHBEERDFET
T, CORKERICBNESNZTET,. RAERHOTHABEETEEERD,
MEIEDHALBBRBIEL D AL~ X ERDEEZITVETDT, HALAR
DFLRETRIFTOHHH-100 LERFREROESMEZRET LTSV, B
SERFARENSEBEBRENTINOND ZECR>TVET, TOHHH-
1001EHBROEHF ANTREEST AT TS D . SEOHAUARTEDE
HANBESAEERERDZITFETY. [BEEEHE1SHRULOBET.
HAMIC LB FREE (C LDBHITALEEDRD. B HITEREZED
T DHEST. I0MERS(CEIBTTERVWEET. BNENH3M.
DHEDN. HITERNEIBERRA A MEEDSTET, 10 mBLESTHE
HERBE (TREXBIMEIERR) IMOEERESERETIL—R5
HE8MAT. JL— RIDAE—EFEIEENE LNERA. JL—R50—
EOBEZAGANBRVDEUNEFA. E5ICVWDOHIORNEENED
F9. HICCRAFTUEADBBRIPDBEZTAEBMNT D EETEERA. B
ShEENEEIRGEEETSRDARBIERD/IMRER T, B
0257-22-2126 (XiR) ., BIYUT7FERKF(E. BEE0120-868619
(DU—=F1)L) . A=)l (info@hamtsp-net.com) FT.

- 10 -

- 11 -

—193—




UTLFERKFRRU/N\EUF -2 3> 8TE. CoRBEORY
RHAL (B#ER) ZRVVEUNEUT—3 3 SHWEE12A LDIRER X I(CH
BENTVEY . HAMRD EBBEBTE, SEHALOBNESETUVEREL
[CH12D. HALEFE>=UN\EUF—S 3 > oEFe2B LECRFEEETW
ferREELER.

®ERUT U FENAFRRICBTSHALERIER) OUN\EUF -2 320D T
RESRICHITBHALTOUNEUF—2a @, IWBEEOER
OE&, BEREICEBULSOPHSELCREREERL. BR
AT E UTRENCRELTNET, HESNDHE, SR
HAMSISESR RS CILEFSEAE IC MBI <22,

ZoR, UN\EUEENn
TULVEDIFHAMEE > TW
BKEA. HAMERIETS
Bild, =X, B, I
T, MKkEZR—VETS
ZERKFERSREDT
. KEKELTWT/IHE
WSELTERL IR D
MERDBED T, WAL
BRERNRRED ORI
M5 IRRISTEA.
Ab‘blfﬁ¥ﬁul-.Ll.lﬁ?fEih.ﬂjzzb\HAM'CEEZ)z_d:b‘d:jb(#]ﬂﬂ (3
AFRTEEESNTVBZDTY,

HALERE L. TA—F2IT3—2THTTBRIL1098. BEESHETY
FEREWERLESE [CARICEL ? | EBS<BVRRDKEAICETEE
EFELE.

BT

[B<RVNTID? ] BENBVWTYD ? ] ERLDDORBEREET
DBREFKE. FANAFITFEITRD TVWEKEAR,  [RIFR/ENER
K] ERBOIAL RTUR. [BESANETERIME(CEDIBA TN
TWEY. BLATRDHATINZORTES LTS, &THEDINLWL
TY. | RERERTIEVEN'S, BARFRSUTKESALRIFE=S~
ERD&, HALOREZENTWELR.

KESADHALERES U/

EUZRIIB0ESE T4E
H. KEAZ THALZIEDHD
KDL THBRAIRIE
KBZR3ESTaork.
BBEBOT—HTEREY
BIENKRBREEBO>TND
AT, | ESRBAETE> TN
FUE.

-13 -

3. HAMBRD &ICHT 37 > — MERDHE

HAM®9&

[HAMRD &1 DEBIDE LD, FEE7RIC
[HAMBaD &} ICTBROVEREWEHREEIC
THAMfaD E([CEY 70— b ERBSETVE

REEUR. 207> — NI BLDHRIEFEIC

Z‘Tﬁﬁb\?‘:?ﬁéi Ulz. CTICESHRLBRLESEY.
> — MERBEHOMF [HAMRD £(CHT27

/b'— NER] (CELHELEDOT, TELLEEL,

BYUTFER
KF 3FEED [RXEISF—] BROF—IOD
1IDEUTHRASNELRR. CORBERETYY
SHBERARFOFENRIDIEREESIEDT,
TERERNICIAD FI‘T(CLZ\’ECE\'né FRXAERRI(C

Fle, TOF7 T ML

BIEO TORBNRBEEZBEIDHEETT.
$$lat4%n\57:;té/j}b-—7lbbb‘n B HVE
FEEDET-IEERL. TNCDOVWTHEE
EITV, WXEERUETD,

AT —TOEE B FAROFEEE, HREEC HAMRD &) (TLD
BREUTWERLEHICEAEBLES KOO T7IT 1 PERHLE, 5
BIAREEICHRO U720 — MElZE EBITERUELEE, BLTH
REFNBUVERWET I — ROBREEEEL. S% [HAMR> &
ZEDLDCEEUEDS LI EBRLEUR.

3BT COLORBLRI BT LA L) ORRERE LS -XRE
wEEs Ak ruaRE sEEiE

thofREOESE R L TILFEE
CHZCEDRDEATEN, B
BNICE LOBIT RS, BE
DEEAMS [BEHBNTHEES
UWHETH - 2] L%
Bl FETORBESRNEES
BUELR. COFEDOHX [27.
BEQOULOWECHITBEL >
AVOEREREE - —XIE
7] BEHVEULELEOTSED
BTIELLEE.

ses

BICFENSHNZE
ZBCEBE THAM
RO &ICHTDT7o—
& BLDIN~T
BRFEEEFRF-—IT
HORTESTY. FEE
5@, [COF-ITHR
XEELZELED
HAMDZ ERtR <D
ozl #REENE
DESICRLTWSNZE
MBeHTER. D
FIDNTETHHEICEK
Moz, <D EEE
NTERHCEM DTz, |
EEOTVELR.

14 -

-15-

—194—



. RCY,

4. BR|SBE

2013 HTLV-1EHE{E

- FeEFE6H26~30B(CHFHICT. 12013 HTLV-1EESHE]
- PBfEENELR. COREOETELEHAMEEEOS
[7 L0 RE BBE RSALCITERULELEFEUER.

- fToTEELE 12013 HTLV-1EBSHE in Montreal
SEHAMBERDS [7hA0R] (R HEER
HFRDHTLV-1 BEDHREN 2E(C—EERF D" 2013 HTLV-1EB&E 16

| B26E~30RICHFHDES MUA— U THESNE LR, SBORTLE

. BBETEHCER. #RBADEY MUA—IEBRIAZZI T X5 1) ULORH
| BETERD, BNEBLBABES ETERD>TEDELE,

- COHTWV-1EBSHEICT SN AFUR. AEOHAMBEROREN B
| &N, 26B0A -T2 IRy 3 0005 ATEEORERDEROR
- BETIMRESISN, BANSEIMEMUTERUR,

- BRISTILOHYRSEA. UATSrRAOTEHN TS IIL-T £
| FE-L'ORETY. [ISTILCE30BADHTLV-1 FrUTHED,
(CIEED SAFBHIS TO RN CEN D TOET . BACDBRERNEDHSE

- B FHFrIA-SEUEVNDTIN BRUCOVTORRIBALEND
- PRIRTY. BARNAESEROOF UROWE. BIREZTORI -2

- OEPEEL, BERREBLETENL, WRECEASENRTENNL. &
BOEEOEON 2 ERH> A% —HICEBENTENL, fﬁE?iAﬁéﬂtf'
TERNLBTEERELT, BHELTVET, | TRVEET LR,
ZEFEAFYRDHAMBED) (—/ (-5 & A, 70BDBEDII TR
[IEDIN—T TR RTI—ZOTHEHETHRIEE, BLAD
FHRICRRSETERSRNEE LA U= 7 Ly NE{ED BERTO—ARD AN
BMLT. COUAMLAICHT EBHELTESSIBHELTNET. | HAM

EREEENEBEOEENEE, TNCBVTSEN I BRLEEREEDR

AN <BERTENIC, BHRORRRSEEDERATOELE.

LTI TR TR EADERESFILD,

BEABAERRUTINELUEUR. BHDHAM,
BHATLEREL TRE. ML ADRENFr U TS
3 EHBEN. 2003FCERESADHAMBERERI,
FED%. HAMOH TRATL. Fr UTEEDELRER
JAVURL BB ZIED. BECFT UTOEREZIS
EEBIC EMOEE SoEEE URnS. AESak
VHIBICIST URIFSE, TNTEHESHTICEHEY
ESNOEE - BEEREMRL TELTE, BRHAM e
HEACIEESNECE, TUTRICRREIEE, HTLV-1ASHHN SN
2N, BZERESIICHTLY-1 OREBEENENENS CE- e L 5%H
HLELE. TNTERELLEEOSN. SHEVEREBRASNTLRVE
RTINS, HEEPDIT O ORNE, BMELBRL. LTTERIO
AEESFRENRB ST LAOWE, FEDU\EUDBRORE,
"HAMRD & EERARHUSET — 4% U ﬁﬁ@ﬁ%&ﬁLvég
S, EISHRECERONSAICHRIUELE,

FERARICRDE, BB TV A EURDEENBEIB>TET
[TotLY b ] EBERVT<NELR. BADBEROESAN. LE
LHBEUELE.,
%ﬂEE@GW@@%ﬁ&%h%ﬂmi%Etﬁ%iD\5/?5—?4>

- IBEbNELR. AILRILE, RE BAEEEDEREOHEIINMG

DAZT U, BRIHED) %@ﬁﬁmgmwtﬁthhbtm<gtiﬁ
BUEUE, AL NIILE, 555, BAE ¢§5:=®rw$mnvmvx#
TURS, HFEBORROBELCRAITETHIL TV CeakR
btgat\%ﬁ@f%—ﬁgﬁmgm@\EKMﬁvexom%%ﬁ:@m
BEBELUTRRLTNB T EADIFRAZ< . BHFCNNSEEEST
WERERWCESENELR.
COEDEEL, MEESHAOEENE
BUTERRRCAUERELTVB L
PEFTE, FESHEECEELLH
SR> THTTS EMRUT. BELELR.

- 16 -

17 -

| WH2SEE BTFREWE

PEEE1I2A118 (OK) . a3l SERISHSRETER - BEtIIL—TICLD
- [BFRRORE] CVLWDABT, REMOBENCE B TRAThE
| BETBROOBTREEMENBEREENE LR,

. ZOFOHTLV-1HHHMETE., BT
U7 HERKRE IBEAKLE. BIE
B FHEESAEZHENELT [BFER
ROFH] AEBHERAORE] & |
WSRET2ERMICHREMENTHN
FEUR.

$80E BAMKEMEIOISA
FHREEICIBEODBHSEBESRTVWEREZLEN, KE1H16H

(R) . BIUTFUFERABREAT 1 T R— Mz H—(ChD —% -

EEXBEEENRE ULBANRBMETDIS A THTLV-18EEME

(HAM) (C3 T 2EHAFKOSEISECETT] HEEESNELER.
SR EBRNRBEO—RE U TERNCHEZNTVRED
BEVUTFERIKE L8 EAKEOEENT

ZODFHE
T $80EIELRBSEL, B
mnELZ.

HBEOPTE, HAMIC
Y SERNHH. ¥
F12R K DIEFREER
FRAREEUTCHIBLE
EREEAROESR A
B, SEBORLIREHAM
(uﬁéﬁibt_yﬂ&(gbté
ABEHN IR0
U<@ERenE Uz,

L PHRRIC OV TORRIIMWZIEDS DR SERLBHRMTONE U,

L BARHTLV-12ABTRESS VRS A,

HTLV-1BEX BN AIEMRIHSRRRE

HTLV-1DMROHEE. ERE, B8, ER. ARBEOROGONMEE
& LT THTLV-1ARSR ] DAERR20FECRIIENE LS. Han&EIoR
EEBOKGHEDHRDIZD, F2SELIBIC—RHEEA [BARHTLV-1%
2] NEBIFLEUE.

TNCEER>TAE2A7H () (L. AFREER RRAEAFR &S
BEFEDERICED. rammw—@%;az%a%&wﬁwm NEEAZ
ENFHARFICHBOTHRESNELUR. HAMICBEULTE., BRBAFAFER
BERRERD THAMAROESE SRR EE
Bl EVWSHBOEENBDELUE,
E£ZFEZASH (L) ([ClE THTLV-1BhERE
IR RIS ERER] PREENFLE.
AM(CEAL TEEIVUT FHERAE ILHR
RFHELD THAMOEFRIINAEE SR DN
CRUFUAEEDRMLICEITZHR] ELVDHA
Bo@EENHDFELUE,

| WH2SERE HTLV-1BFERTHUEEES

AE2H98 (B) KFEEHLIATSHCT, BESBRIEHE HTVL-18
FRAFHCET BHE - HTVL- L AGKBIHTRN SOBE RO IR~ MIFE)
RN ARAEE BIIAFEFINERNEHEE RISHERESE) OFEIC
LBEFEGE - (TRIBSECOIE THTVL-1BPRLTIHHEEES ] H5
fgEnELE.

TRENRHTLV-1EEBRBEERLLD] &0V
v a s THETUT L FERAY LBFEALLE
M5, THTLV-1EEEHR(HAM)] ([CDWTORH §
LWERDENELR, COPT, BESADEL
DRSS HEORRCOHF T, EREFEETRE
HEHEORANUETHD S\ 2 NBDHEN
HOFELR.

HTWV-1Fv UT7IROE [H32OT) KROBFEEHD . SEOBFERE

-18~

-19-

—195—




5. 7OVEEICDOVT

H42OENZH575. BETHECTEZZOVEELCDNT, HAMED
COBEMERDFEELOBEN HASAFSALCHBELLTESLEL
oo CENDSBDHE. BLAOEEICBRDANTH TRV TUL SN,

CAICHIZ. BEMERDATESERTRVTVWEY., #HATY. XBE. &
RTiEsE LTS DEI VOVELOMENERSFECBNWELET.

TOVEEEE, FOVESE— FEEECEEON, BYOTE - X - HEH
S URRER (FPOTANL) 2FERL. BRICRITILHOBRELETY,
BRELTEE OLBOTRZNSITD OEFBOEHENSTS ORMED

BMPLENRIO/NSIRE2EDRYT OBBNMEHEZERYTD OUST

T—232%REd VWSTENBDET, DEARDULHTEID, DERHEIC
BENFDFOIAAILTRAPCEOTRADHSVED, Fz, AOERNS
QTET, TREMBICROIEDBUEY, FBRSECE FELEIRA. N
[CHEEZED M) — hXA> b BBRICANTFOREDIIZFE - BEaRE. &4
HOETH, SERPHECTEIRIBALFE - BAOTEESEALET.
mawA
ORI DY TCHEIU LOBFEES
OBIFERTORAAIELELSY <

btV EBSEBRTELERA, 185

ERDFEREMATE, BHRENTY.
* BRRAICSTTHOTOTAAILEHR

CSRYVY- L USYORBR. MEETBHR
Sa-HY RBOERYOEORBOEI. TEHEDEADEN
(SR E—HICRETE)

SARYT=EY L BOEDOER. 70 = DI

< HHIER P RRENSIFS. FERABONBREOUTLYSaHR
USy URMREIFTDBEE. POVALOBRICIENSY, ZTEH
MNOHEENERUDEDDEDTEBNERA. BRICADDEDZRLTH
LTLTEEL,

LB~ SBVTHECYUSy X TEE
7. Fh ABOERCOEORH. K
OENBPHD < DIRVABLSCENIRTS  FOED. BHECEROENCHHEAT

T e EEY, R JRGANEDRD TS

Fa-Re

Fa  OREECAOBCBVOBREANS ¢
OFORA(NE2~3REET - [
OFECHHBL BLETEEDUS

1H5~1083<HNTHHUSY
DRBEAESNET, KT
BEEFALT, BETHBED
| UBELBCDICEHENTY,

5~103<BWDFBTET,
| ETEANENEDEEONTE
- EBRUNLENDET, BB
| CRERMSBICEhETHIL
=D, BELTEhENERA.

BiE : ORERCIESSVOBEEANS
@FONALINE 2~3BEST
O<BRUAENBBNETRERT

* FE - BBCHTTHOTOTAIN LR
FSRVH - LUSYORMR. BRENSITS. MITRE, MEEOE
$R=-T3aSLA BRI HREECT, WREMNSISS. MITEE 2B

CEDCHEBDVHRNS, PORAAINEZBATHTILES W,

FORAA UL, BPIE®F)(— MIETHATEETH, 100%K
ROEOERUEL &5, EEARSVERPATHICOBNES
DTV, BRULTBATDILSICLELELD.
SHTROUSYIRETBIE > .
FHEOENEOPL, BIEHTE §% & &
BREHEBDBROICETER
WTY. TOEOKRICHHET,
DUTEDIOE, USYIR
ORREETBLSC. TEAL
ERINEENTT,

REG, 7OTAILOEEC
DT, FEAUCEREED M-
h > hOBEETRNUET.

-20-

-21-

6. Q&ATI—F—

2E8 £33 SEEBHVEDEOZ VU TORERICHEERILET. 5%
ZDQRAT—F—THNTHELWABHH D EUSHAME D EEBREET
BrekD<rEEL.

Q ELOLSRNNZENRITENETN?

A THTLV-1ERY—-EXR] WD/ 25 —RY
rDIEHRY A NMCANIEBRMER SN TUE
T, COBERY MERBETERVANE L
525UPWVWEFTDT, UTFICETORSEIRBMTN
ZUET,

PAFEDEZ (. BESACHETHREIDLENSDET. Tk, B
SRR CICHBOFRESFPY - EARBNRBDETOT. ZNETND
HERBOT RS ZABHDS X, BREULTIREEW,

SHEEREHE  (ERED: MAULTOREEERORD)

R CXIAD 15 BOBECEBN—EOREREEBI RS, BBULLE
CEIBEDINRUERTDCENTEBHETY. 2L, RIRSMIRE
BHOEFEDICARNEERRE, A\RKESFREORCRIBRIIHR
[CIRDEEA.

EHEFESAEE (E3EO . MALTLZRERERORD)
BELAEREOTINDISETHBHAC. BEEEENITRENZET

O, FHFTUBOASER/DBZENTEZHETT.

EAEEEEMEE (BRSO AN, SUESE

BUHBEEFIROZTATERHL. RTENDEBEOERBEICSUTEE
H—E2ER BT ENTETY. EEOHIERBORBREHDET.

HEOBEREEE  GERRO: RED)
1EROBCEIBN—THEEBI LSS, BEREICL> THREHE
BENFEY., SABZEOREETH TV IBRESEERASII5NE
N
SRNERE (BRSO  MEHES. BUERT
RESNEZE - NEECHUNEY - EXERIBTENTEZHE
TY. MEEDIEEEACEIBLET,
BEEZS  (EHRED: MALTWIEROEN)

ERCMALTVBA T, BECL> THENREIREERD, BEEEC
XEEEEL TV RACEEERITMB LN TEEY.

-22-

-23-

—196—




HAMMBD LIE(E RERiKET

SEIOHAMED EBERVIDTUETLL DD,

SElGE [HAMRD EICET3 70~ N BRECHRETIZET. &
REEQEDED—EETBENTERO TRV EB>TVEYT, AU
TEEBOTVWBABWBAALER] TTARSSICBRUTVWBABVIAL
) EHREFEOAESPUTEHETENEINULBVET, &, &
REFOTEBRICKD. TOHAMP D LBEGESICIVNEDNEEEN
B> TOERVWERVWET. #RESFICTHBRELVEZRETS THAMES
EJICUTWERWEBWETDT., BEIFDERETETNELES.
HAMRD EBERFETHREDIIZEL,.

FREBVANMGEET, HRSEESTTABILS, ®

HAMR> & BT/

7216-8512 JIIBHEAIRES2-16-1
 BRUTLIENAY BRARARCS—W

547 BEFERYFRBRNE BAHXRBERRARSEE (BALRIRRARSE)
THAMOEFEVNERE & 10 B CCRUTUBEEEDR AL ICA T2/ 3T 7

-24 -

—197—



V.

b

SRR DTITICET 52 —BR



FRREOTITIZEET 5 —&FR
g
EERAL WMLEA M4 | EESKO g E 4 HiRRAEA | HRRH | HARE | -
TREEE 4
HLIEFEE/A. b MIBEIE Y KB ORVE RBERME  [RFESA KBk 2014 [200-205
ANV A 1 BIBER 8T E SR
BEIE.
HIEE, LheoALzrd BiARIZ  |Annual review |PAMEZA [ 2014 [121-132
PRI R AR i FHER 2014,
FH FRIEFA, HTLV-10TaxFEH BAT 7 & |57 h7 =V v |BAREZE BFR 2013 [43-50
A ELAS, VorEDY YT |7 % 2013
ARSI, 7 N7 LTk (e EsEH
Y2 NTEE, | DIEEHETESIZ) ESETE
EEHVESE, R EES
RRIEIE—,
ZERIEE.
HRREESC HTLV-IBERREIE PRIESIE, $05 B OMBREARESER R 2013 415-418
ARRNZE, 1R PRESE (BE2hR)
BERL, H R
— R FE,
FRIERIE N
Saito M HTLV-1. Stanley Encyclopedia of  [Elsevier Oxford, [2013 543-545
Maloy, Kelly |Genetics 2nd UK
Hughes Edition
FHRE R4 B E A NVA HRFEL B R—=y HRAE
Ando H., Sato T., Positive feedback loop via |Brain 136(9) 2876-2887 2013
Tomaru U., astrocytes causes chronic
Yoshida M., inflammation in
Utsunomiya A., virus-associated
Yamauchi J., myelopathy.
Araya N.,
Yagishita N.,
Coler-Reilly A.,
Shimizu Y.,
Yudoh K.,
Hasegawa Y.,
Nishioka K.,
Nakajima T.,
Jacobson S.,
Yamano Y.
Ishihara M., Preapoptotic protease Blood 121(21) 4340-4347 2013
Araya N., calpain-2 is frequently
Sato T., suppressed in adult T-cell
Tatsuguchi A., leukemia.
Saichi N
Utsunomiya A.,
Nakamura Y.,
Nakagawa H.,
Yamano Y., Ueda K.

—199—




iE (HAM) .

M AE R (3524080

HRE AL FLH A MV K B N= H R

Sato T., CSF CXCL10, CXCL9, and [PLoS Negl Trop 7(10) e2479 2013

Coler-Reilly A., Neopterin as Candidate Dis.

Utsunomiya A., Prognostic Biomarkers for

lAraya N., HTLV-1-Associated

Yagishita N., Myelopathy/Tropical

\Ando H., Spastic Paraparesis.

'Yamauchi J.,

Inoue E., Ueno T,

Hasegawa Y.,

Nishioka K.,

Nakajima T.,

Jacobson S.,

Izumo S., Yamano Y.

Grassi MF, Utility of HTLV proviral |J Clin Virol 58(3) 584-586 2013

Olavarria VN, load quantification in

Kruschewsky Rde A, |diagnosis of

Silva MT, HTLV-1-associated

'Yamano Y, myelopathy requires

Jacobson S, international

Taylor GP, standardization.

Martin F,

Galvao-Castro B.

TamaiY., Potential contribution of a |J Immunol 190(8) 4382-4392 2013

Hasegawa A., novel Tax epitope-specific

Takamori A., CD4+ T cells to

Sasada A., graftversus-Tax effects in

Tanosaki R., adult T-cell leukemia

Choi 1., patients after allogeneic

Utsunomiya A., hematopoietic stem cell

Maeda Y., transplantation.

Yamano Y.,

Eto T., Koh K.,

Nakamae H.,

Suehiro Y., Kato K.,

Takemoto S.,

Okamura J.,

Uike N., Kannagi M.

FrosEE, IUEEA HTLV-1BEERE (HAM) ik NF 68 (1) 30-35 2014
W23 2 4 FAERITR R 3L R
DBV & k.

TIEEYN T i B I TIE ORI EE  ERRAEME B 41(3) 504-508 2014
FRHAMIC 1) 5 16 A D
FHIE T L DBRER.

FEVEE, (LA, [BERATLO BAREMZIC k7 ar7 407 23(3) 5-10 2013
HTLV-1BEEHEE 2 FIE L
7o FEA.

WBFEA, feEdniE  HTLV-1BEFEEE (HAM) | B AR 71 (5) 870-875 2013
DIREE IR L A A ~—A

WEFERA L, EBERE, (R FEEAI A MBS L B BAREEAR  #riE (23(10) 195-199 2013

R B UFERA HTLV-1BEF R AR ) — X

—200—




Matsuo T, Fukuda T,
'Yamato S,
Yamaguchi K,
Kinoshita I,
Matsuzaki T,
Nishiura Y,
Nagasato K,
Narita-Masuda T,
Nakamura H,
Satoh K, Sasaki H,
Sakai H,
Kawakami A

treatment in patients with
HTLV-I-associated
myelopathy/tropical spastic
paraparesis: results from
an open-label clinical trial

FRE R4 M H A MV RERFL B Ny HI R AR
(L P E] Human T-lymphotropic H AR EBEZES (1(1) 55-60 2013
AR TEF., L. |virus type VRS ICRIT B sk
VERRAHE, FTa L BB O,
Ariella, Coler-Reilly,
SHEE., g},
2% RIFER, Seta &
ZHME, AR,
AR AR, LB AL
Yamamoto-Taguchi [HTLV-1 bZIP Factor PLoS Pathog. 2013 e1003630 | 2013
N, Satou Y, Induces Inflammation Sep;9(9)
Miyazato P, through Labile Foxp3
Ohshima K, Expression.
Nakagawa M,
Katagiri K,
Kinashi T,
Matsuoka M.
Tezuka K, Xun R,  |An animal model of adult [Blood 123(3) 346-355 2014
Tei M, Ueno T, T-cell leukemia-humanized
Tanaka M, mice with HTLV-1 specific
Takenouchi N, immunity.
Fujisawa J1.
Nagai M, Cerebrospinal fluid Intern Med 52 2203-2208 2013
Tsujii T, neopterin, but not
Iwaki H, osteopontin, is a valuable
Nishikawa N, biomarker for the
Nomoto M treatment response in
patients with
HTLV-I-associated
myelopathy
Nakamura T, Intracellular cyclic Clin Exp in press 2014
Satoh K, adenosine monophosphate [Neuroimmunol
Nakamura H, regulates the efficiency of
Yamasaki H intercellular transmission
of human T-lymphotropic
virus type [
Takamori M, \Antibodies against Wnt J Neuroimmunol |254 183-186 2013
Nakamura T, receptor of muscle-specific
Motomura M tyrosine kinase in
myasthenia gravis
Nakamura T, Efficacy of prosultiamine |BMC Med 11 182 2013

—201—




Tanaka R, Saito M,
Ansari AA, Tanaka Y.

for generation of human
dendritic cells from
unfractionated peripheral
blood mononuclear cells
within 2 days: its
application for induction of
HIV-1-reactive CD4 (+) T
cells in the hu-PBL SCID
mice.

FRE K4 L E A VA KL BE R= H R
Nakamura T Prosultiamine treatment as|Clin Exp 4 259-260 2013
new therapeutic strategy iniNeuroimmunol
HTLV-I-associated
myelopathy/tropical spastic
paraparesis
Nakamura H, HTLV-I virological and Mod Rheumatol 23 133-139 2013
Horaiy, histopathological analysis
Tokuyama A, in two cases of
Yoshimura S, anti-centromere
Nakajima H, antibody-seropositive
Ichinose K, Sjogren's syndrome
Yamasaki S,
Nakamura T,
Hayashi T,
Kawakami A
Nozuma S, Matsuura E,|Familial clusters of PLOS ONE 9(5) 2014
Matsuzaki T, HTLV-1-associated
‘Watanabe O, Kubota R,|jmyelopathy / tropical
Izumo S, Takashima H. |spastic paraparesis
R - REROBREZ IR T (K7 ¥ —X~<H P [No.169 2 2013
BT —BRDOA ) _N— November
a - PhEk 11
B, mEET, 12.048Ry hA—YHAL  |JOURNAL OF Vo0l.22,No.8(792-797 2013
HEEZ CLINICAL )]
REHABILITATION
Kubota S, Nakata Y, [Feasibility of Rehabilitation |Archives of Physical [94(6) 1080-1087 2013
Eguchi K, Training With a Newly Medicine and
Kawamoto H, Developed Wearable Robot |Rehabilitation
Kamibayashi K, for Patients With Limited
Sakane M, SankaiY, Mobility.
Ochiai N.
Saito M, Tanaka R, [Increased expression of Retrovirology. 10 51 2013
Arishima S, 0X40 is associated with
Matsuzaki T, progressive disease in
Ishihara S, Tokashikijpatients with HTLV-1-
T, Ohya Y, associated
Takashima H, myelopathy/tropical
Umehara F, Izumo S, |spastic paraparesis.
Tanaka Y.
Kodama A, A novel and simple method [Front Microbiol. 4 292 2013

—202—




FRERA X F A bV R4 BE N—= HiREE
Saito M. Neuroimmunological J Neurovirol. 20 164-174 2014
aspects of human T cell
leukemia virus type 1-
associated
myelopathy/tropical
spastic paraparesis.
Tanaka Y, Elimination of human T  |AIDS Res Hum in press 2014
Takahashi, cell leukemia virus Retroviruses.
Tanaka R, type-1-infected cells by
Kodama A, Fujii H, |neutralizing and
Hasegawa A, antibody-dependent
Kannagi M, cellular
IAnsari AA, Saito M. |cytotoxicity-inducing
antibodies against human
T cell leukemia virus
type-1 envelope gp46.
Saito M. Pathogenic conversion of |Clin Exp in press 2014
Foxp3+ T cells into Th17 |Neuroimmunol.
cells: is this also the case
for multiple sclerosis?
Miyatake Y, Protective roles of IAm J Pathol 182(5) 1832-1842 2013
Oliveira Al, epithelial cells in the
Jarboui MA, Ota S, |survival of adult T-cell
Tomaru U, leukemia/lymphoma cells
Teshima T, Hall WW,
Kasahara M.

—203—




. BFFERROTITY - BRI




Positive feedback loop via astrocytes causes
chronic inflammation in virus-associated
myelopathy

Hitoshi Ando,” Tomoo Sato," Utano Tomaru,” Mari Yoshida,® Atae Utsunomiya,* Junji Yamauchi,’
Natsumi Araya,” Naoko Yagishita,” Ariella Coler-Reilly,” Yukiko Shimizu,” Kazuo Yudoh,’
Yasuhiro Hasegawa,® Kusuki Nishioka,” Toshihiro Nakajima,” Steven Jacobson® and

Yoshihisa Yamano®

Department of Rare Diseases Research, Institute of Medical Science, St. Marianna University School of Medicine, Kanagawa, Japan
Department of Pathology, Hokkaido University Graduate School of Medicine, Sapporo, Japan

Institute for Medical Science of Ageing, Aichi Medical University, Aichi, Japan

Department of Haematology, Imamura Bun-in Hospital, Kagoshima, Japan

Institute of Medical Science, St. Marianna University School of Medicine, Kanagawa, Japan

Department of Neurology, St. Marianna University School of Medicine, Kanagawa, Japan

Institute of Medical Science, Tokyo Medical University, Tokyo, Japan

Viral Immunology Section, Neuroimmunology Branch, National Institutes of Health, Bethesda, MD, USA

O NOYLULA WN -

Correspondence to: Yoshihisa Yamano, MD, PhD
Department of Rare Diseases Research,

Institute of Medical Science,

St. Marianna University School of Medicine,
2-16-1, Sugao, Miyamae-ku,

Kawasaki 216-8512,

Japan

E-mail: yyamano@marianna-u.ac.jp

‘ Human T- lymphotropic virus type 1- assocrated myelopathy/troplcal spastlc paraparesrs (HAM/TSP) isa rare neurodegeneratlve‘
‘,drsease charactenzed by chronic inflammation in the spinal cord. We hypothesrzed that a posmve feedback loop driven by

: 'i,'chemokmes may be responsrble for the chronic inflammation in HAM/TSP We almed to determme the rdentrty of thesef
Q;;chemokmes, where they are. produced and how they drive chromc mflammatlon m HAM/TSP We found that patlents W|th =

expressmg the. CXCL10- bmdmgf

f:;HAM/TSP have extraordmanly'{hlgh levels of the chemokme CXCL10- (also known as IP- 10) and a‘ abundance of cells‘ 3

i , cep’tor CXCR3 in the cerebrospmal fluid. Hlstologlcal analysrs reveal d,that astrocytes are

 the main producers of CXCL10 in t ‘}spmal cords of patrents with HAM/TSP. Co-culture of human astrocytoma cells W|th CD4*
T cells from patlents with HAM/; P revealed that astrocytes produce CXCL10 in response to lFN-y ,ecreted by cD4* T cells‘ :

Chemotaxrs assays results suggest that CXCL'IO induces migration of penpheral blood mononuclear cells to the central nervous

; ,fjsystem and that anti- CXCL10 neutrallzmg antrbody can drsrupt this migration. In short we mferred that human T- lymphotroplc

- virus type 1-infected cells in the central nervous system produce lFN-y that mduces astrocytes to secrete CXCl.10 whrch recruits

" e infected cells to the area vr TCXCR3 constltutmg aT helper type 1- centnc posrtlve feedbac ‘ loop that results in: chromc

: «vrnflammatlon - ‘ -
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Introduction

The rise of chronic inflammatory disorders has prompted researchers
to reconsider the classical concept of inflammation, which dates
back to ancient Roman times when inflammation was first defined
as redness, swelling, heat and pain in response to injury or infection.
In general, infllmmation is an adaptive immune response to tissue
malfunction that ideally neutralizes the source of the disturbance
and restores tissue homeostasis. Paradoxically, a prolonged state
of inflammation has been implicated in the pathogenesis of
various diseases characterized by the loss of homeostasis, such as
autoimmune diseases, cancers and neurodegenerative diseases
(Libby, 2002; Mantovani et al., 2008; Medzhitov, 2008, 2010).
To produce effective therapies for these debilitating disorders,
we must first elucidate the mechanisms by which this maladaptive
chronic inflammatory state develops.

Although there are many chronic inflammatory disorders for
which the initiating trigger is ill-defined or unknown, human
T-lymphotropic virus type 1 (HTLV-1)-associated myelopathy/
tropical spastic paraparesis (HAM/TSP) is a rare neurodegenerative
chronic inflammatory disease clearly caused by HTLV-1 retroviral
infection (Gessain et al., 1985; Osame et al., 1986). In other
words, the HTLV-1-infected cells in patients with HAM/TSP
represent a useful starting point from which to investigate the
origins of chronic inflammation.

HTLV-1 infects 10-20 million people worldwide, some of whom
develop serious conditions such as adult T cell leukaemia (Hinuma
et al., 1981) and up to 2-3% of whom develop the debilitating
inflammation in the spinal cord that characterizes HAM/TSP
(Gessain et al., 1985; Osame et al., 1986). Evidence has accumu-
lated to support the theory that infected CD4™ T cells (as opposed
to infected neuronal cells or non-infected peripheral blood
mononuclear cells) are primarily responsible for this transition to
the HAM/TSP disease state: HTLV-1 primarily infects CD4* T cells
(Richardson et al., 1990); levels of infected CD4* T cells circulat-
ing in the blood of patients with HAM/TSP are higher than those
in the blood of asymptomatic carriers (Nagai et al., 1998; Yamano
et al., 2002), the levels in the CSF surrounding the spinal cord are
higher still (Nagai et al., 2001a); and these infected CD4* T cells
have also been detected in the spinal cord lesions themselves
(Moritoyo et al., 1996; Matsuoka et al., 1998). There are many
cell types capable of producing an inflammatory response upon
contact with viral antigens, and it is true that the cases where
these antigen-specific cells are most abundant are indeed in
patients with HAM/TSP, but there is a large range of overlap in
which patients with HAM/TSP and asymptomatic carriers have the
same amount of antigen-specific cells in their peripheral blood
mononuclear cells (Jacobson et al., 1990; Jeffery et al., 1999,
Kubota et al., 2000; Yamano et al.,, 2002). Therefore, we
hypothesized that their presence may not be the key factor that
determines a patient's fate to experience the disease or not, and
that perhaps there might be another cell type responsible for
initiating the chronic inflammation in HAM/TSP through a more
unique pathway. Research shows that infected CD4* T cells are
indeed capable of migrating across the blood-brain barrier into
the CNS (Furuya et al., 1997) and secreting proinflammatory

:  H. Andoetal

cytokines such as interferon-gamma (IFN-y) (Hanon et al., 2001;
Yamano et al., 2005, 2009). We guessed that these cells might
even be capable of producing IFN-y spontaneously due only to
intracellular activation of transcription factors by the invading
HTLV-1 virus, which has been shown to be capable of such
potent effects (Waldmann, 2006).

Studies have indicated that among the CD4™ T cell subtypes,
immune responses by CD4™ T helper type 1 (Th1)-like cells
may be dominant in patients with HAM/TSP (Goon et al., 2002;
Narikawa et al., 2005), leading to the theory that the Th1 axis
should be the primary focus in the study of HAM/TSP. These
Th1 cells express both the CC chemokine receptor type 5
(CCR5) and CXC motif receptor 3 (CXCR3), which respond to
the presence of CC motif ligand (CCL) 3, 4 and 5 and CXC
motif ligand (CXCL) 9, 10 and 11, respectively. These ligands
are chemokines, a subclass of cytokines that stimulate directed
chemotaxis in responsive cells, and it is known that chemokine
receptor-ligand interactions play an important role in recruiting
immune cells to inflammatory sites (Luster, 1998; Qin et al.,
1998). Of particular interest are the CXCR3 agonists, which are
regulated by the aforementioned proinflammatory cytokine IFN-y
and carry this relationship in the alternative nomenclature:
monokine induced by gamma interferon (MIG/CXCL9), IFN-
y-inducible protein 10 (IP-10/CXCL10), and interferon-inducible
T cell alpha chemoattractant (I-TAC/CXCL11) (Proost et al.,
2001, 2003). We and others have shown that CCL5, CXCL9,
and especially CXCL10, are elevated in the CSF of patients with
HAM/TSP (Teixeira et al., 2004; Narikawa et al., 2005; Tanaka
et al., 2008; Sato, in press).

We hypothesized that these chemokines play a key role in the
pathogenesis of HAM/TSP by recruiting more cells infected with
HTLV-1 to the inflammation site and potentially initiating a
positive feedback loop. We first compared the levels of several
chemokines in the serum and CSF of patients with HAM/TSP
and asymptomatic carriers and found that CXCL10 was the
most closely associated with known features of HAM/TSP patho-
genesis, namely increased CSF cell count. We then analysed
samples of peripheral blood mononuclear cells and CSF cells
along with images of the spinal cord tissue to demonstrate that
CD4* cells expressing CXCL10-binding CXCR3, namely cells of
the Th1 subtype, are indeed infected with HTLV-1, do migrate
across the blood~brain barrier into the CNS, and do produce
IFN-y in patients with HAM/TSP. We demonstrated that this
IFN-y production can occur in the absence of external stimuli.
Immunohistochemical analysis of the spinal cord tissue not only
confirmed that CXCL10 production is elevated in patients with
HAM/TSP but also revealed that astrocytes may be the main pro-
ducers of CXCL10 in the spinal cord. We used novel techniques to
demonstrate that these astrocytes likely represent the missing
piece of the puzzle in the positive feedback loop: infected CD4*
T cells produce IFN-y, which stimulates astrocytes to produce
CXCL10, which recruits more CD4*"CXCR3™ Th1 cells to the
CNS. Finally, chemotaxis assays were used to compare the
inhibitory potentials of anti-CXCL10 and anti-CXCR3 neutralizing
antibodies on this positive feedback loop as the first step toward
the development of an effective therapy.



CXCL10-CXCR3 feedback loop in HAM/TSP

Materials and methods

Patient selection and sample
preparation

Written informed consent was obtained from all patients before the
study, which was reviewed and approved by the Institutional Ethics
Committee (St. Marianna University) and conducted in compliance
with the tenets of the Declaration of Helsinki. The study included 26
HTLV-1 non-infected healthy donors (14 females and 12 males; mean
age, 49 years), 29 asymptomatic carriers (21 females and eight males;
mean age, 50 years), 17 patients with adult T cell leukaemia with no
history of chemotherapy (eight females and nine males; mean age, 68
years), and 58 patients with HAM/TSP (47 females and 12 males;
mean age, 62 years). Diagnosis of adult T cell leukaemia was based
on the criteria established by Shimoyama (1991). HTLV-1 seropositiv-
ity was determined by a particle agglutination assay (Serodia-HTLV-1)
and confirmed by western blot (SRL Inc.). HAM/TSP was diagnosed
according to WHO guidelines (Osame, 1990).

Samples of peripheral blood mononuclear cells were prepared using
density gradient centrifugation (Pancoll; PAN-Biotech) and viably cryo-
preserved in liquid nitrogen with freezing medium (Cell Banker 1;
Mitsubishi Chemical Medience Corporation). Plasma and serum sam-
ples were obtained from 16 healthy donors, 26 asymptomatic carriers,
30 patients with HAM/TSP and 14 patients with adult T cell leukaemia
(six smouldering type and eight chronic type). Multiple serum and CSF
samples were taken within a 1-h window for each of 32 patients with
HAM/TSP. A Fuchs-Rosenthal chamber (Hausser Scientific Company)
was used for CSF cell counts, after which the cells were isolated by
centrifugation and cryopreserved in the aforementioned freezing
medium. A medulla oblongata tissue sample from one patient with
HAM/TSP as well as thoracic spinal cord tissues from four patients
with HAM/TSP and six control individuals with no spinal cord lesions
(numbered controls 1-6; one female and five males; mean age,
67 years) were obtained post-mortem, fixed in 10% formalin, and
embedded in paraffin. Clinical characteristics of the patients with
HAM/TSP who underwent post-mortem examination are shown in
Supplementary Table 1.

Cell culture

Before culture, peripheral blood mononuclear cells from patients with
HAM/TSP, asymptomatic carriers and healthy donors were sorted
using MACS beads (Miltenyi Biotec) according to the manufacturer's
instructions; CD4™ T cells and CD8* T cells were separated negatively,
and CD14™ cells were separated positively, and the purity of all cell
populations exceeded 95%. The isolated cells were seeded at 1 x 10°
cells/200 pl/well in 96-well round-bottom plates in RPMI 1640
medium (Wako Pure Chemical Industries Ltd.) supplemented with
10% heat-inactivated human serum (Wako Pure Chemical Industries
Ltd.), and 1% penicillin/streptomycin antibiotic solution (Wako
Pure Chemical Industries Ltd.) without any stimuli. The culture super-
natants were collected after incubating at 37°C for 24, 48 and 72h
in 5% CO,.

U251 human astrocytoma cells were cultured in Dulbecco’s minimal
essential medium (Wako Pure Chemical Industries Ltd.) supplemented
with 10% heat-inactivated foetal bovine serum (Gibco-Invitrogen)
and 1% penicillin/streptomycin. In total, 2 x 10* U251 cells were
then co-cultured in 48-well flat-bottom plates at 37°C for 48h in
5% CO, with 0, 2 x 102, 2 x 10% or 2 x 10* CD4* T cells isolated
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from peripheral blood mononuclear cells of patients with HAM/TSP
or healthy donors using MACS beads. A control group of 2 x 10?
CD4* T cells was single-cultured under the same conditions. The
U251 cells were also cultured with and without 1 ng/ml recombinant
human IFN-y (285-IF, R&D Systems). After culture for 48h, CD4™
T cells were removed by washing with PBS and the U251 cells were
then cultured for an additional 24h before collecting the culture
supernatants.

For the experiment investigating the inhibitory potential of neutra-
lizing antibodies, 2 x 10%* CD4* T cells isolated from peripheral blood
mononuclear cells of patients with HAM/TSP using MACS beads were
cultured in 96-well round-bottom plates for 72 h under the same con-
ditions, and the culture supernatant was collected after centrifugation.
Then, in this supernatant, 2 x 10% U251 cells were cultured in 48-well
flat-bottom plates with 10 pg/ml monoclonal neutralization antibodies:
anti-IFN-y antibody (MAB285, R&D Systems), anti-tumour necrosis
factor (TNF)-a antibody (MAB610, R&D Systems), or isotype control
antibody (MAB002 and MABOO3, R&D Systems). The U251 cells were
cultured for additional 24 h before collecting the culture supernatants
for assay.

Measurement of chemokines, IFN-v,
[L-17A and slL-2 receptor

The concentrations of four chemokines (CCL4, CCL5, CXCL9 and
CXCL10) in the serum and CSF samples and levels of CXCL10,
IFN-vy and IL-17A in the culture supernatants were measured with a
cytometric bead array kit (BD Biosciences) using a FACSCalibur flow
cytometer (BD Biosciences) according to the manufacturer's instruc-
tions. It should be noted that the cytometric bead array kit measures
the total concentrations of all chemokine isoforms irrespective of
aminoterminal variation (Proost et al., 2001, 2003). The sIL-2R in
the serum was measured using an ELISA (Cell-free N IL-2R, Kyowa
Medex).

Flow cytometric analysis

Peripheral blood mononuclear cells and CSF cells, which were obtained
on the same day, were immunostained with various combinations of
the following fluorescence-conjugated antibodies: anti-CD3 (UCHT1),
anti-CD4 (OKT4), anti-CD8 (RPA-T8), anti-CD19 (HIB19), anti-CD14
(61D3) (all from eBioscience), and anti-CXCR3 (1C6; BD Biosciences).
The cells were stained with a saturating concentration of antibody in
the dark (4°C, 30min) and washed twice before analysis using
FACSCalibur (BD Biosciences). Data were processed using FlowJo soft-
ware (TreeStar). For cell sorting, JSAN (Bay Bioscience,) was used, and
the purity exceeded 95%.

Real-time polymerase chain reaction

The HTLV-1 proviral DNA load was measured using ABI Prism 7500
SDS (Applied Biosystems) as described previously (Yamano et al.,
2002). In brief, DNA was extracted and 100 ng samples were analysed
per well. The proviral DNA load was calculated using the following
formula: copy number of HTLV-1 (pX) per 100 cells = (copy number of
pX) / (copy number of B-actin / 2) x 100.

Tissue staining

Formalin-fixed thoracic spinal cord and medulla oblongata tissue
sections were deparaffinized in xylene and rehydrated in a series of
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graded alcohols and distilled water. The antigenicity of the tissue
sections was recovered using a standard microwave heating
technique. For immunohistochemistry, the slides were incubated with
anti-CXCL10/1P-10 antibody, followed by detection with streptavidin—
biotin—horseradish peroxidase and diaminobenzidine (DakoCytomation
Japan Co. Ltd.). The CXCL10™ cells in the spinal cord were also
counted under the microscope; the data show the mean number of
cells in three random 1-mm? fields per sample. Haematoxylin and
eosin staining was conducted to detect inflammatory cells that had
invaded the tissue samples. For immunofluorescence (thoracic spinal
cord sections only), the slides were incubated in phosphate-buffered
saline with 10% goat serum for 1h at room temperature, in anti-
CXCR3 antibody (Abcam), anti-CXCL10/IP-10 antibody (Santa Cruz
Biotechnology), and anti-glial fibrillary acidic protein (GFAP) antibody
(DakoCytomation Japan Co. Ltd) overnight at 4°C, labelled with Alexa
Fluor® 488 or Alexa Fluor® 594 conjugated secondary antibody
(Invitrogen), and examined under a fluorescence microscope (Nikon
eclipse E600 with fluorescence filter Nikon F-FL; Nikon Instech) with
rabbit or mouse immunoglobulin G (IgG) as the negative control.

Chemotaxis assay

Peripheral biood mononuclear cells from patients with HAM/TSP were
washed and then suspended (at 1 x 107 cells/ml) in 37°C serum-free
RPMI 1640 medium containing 1 mg/ml bovine serum albumin (Wako
Pure Chemical Industries, Ltd.), hereafter 'chemotaxis medium'. The
lower wells of a 96-well chemotaxis chamber (MBA96; Neuroprobe)
were filled with chemotaxis medium containing 0.25 ug/ml recombin-
ant human CXCL10 protein (266-1P; R&D Systems). For the negative
control, the lower wells were filled with only the chemotaxis medium.
For chemotaxis assays using neutralizing monoclonal antibodies, per-
ipheral blood mononuclear cells were pretreated (room temperature,
30 min) with 10 pg/ml of anti-CXCL10 antibody (MAB266; R&D Sys-
tems), 10 pg/ml of anti-CXCR3 antibody (MAB160; R&D Systems), or
10pg/ml of isotype control antibody (MABOO02; R&D Systems). A
polyvinylpyrrolidone-free micropore polycarbonate filter (PFD5; Neu-
roprobe) with 5-um pores was placed over the lower chamber. The
upper wells were filled with 1 x 10° peripheral blood mononuclear
cells in 100pl of chemotaxis medium. The chamber was incubated
for 120 min at 37°C in a humidified 5% CO, atmosphere. After incu-
bation, the fluid in the lower chambers was collected and cell counts
were determined using FACSCalibur. To compare results across all
chemotaxis assays, a chemotactic index was calculated using the
following formula (Nie et al., 2009):

Chemotactic index = (number of migrated cells in a test sample well)/
(number of migrated cells in a negative control well)

To determine the inhibitory effect of neutralizing antibodies, an inhibi-
tory efficiency scale was calculated using the following formula:

Inhibitory efficiency (% inhibition) =
{[(chemotactic index of isotype control) — 1]—
[(chemotactic index of neutralizing antibody) — 1]} /
[(chemotactic index of isotype control) — 1] x 100

Proliferation assay

The migrated cells in the lower chamber after the chemotaxis assay
were collected and washed with RPMI 1640 medium supplemented
with 5% foetal bovine serum and 1% penicillin/streptomycin. Those
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cells were then plated on 96-well round-bottom plates and cultured in
the same medium without any mitogenic stimuli in 5% CO, at 37°C.
Cell proliferation was measured using a 3H-thymidine incorporation
assay as described previously (Yamano et al., 2009).

Statistical analysis

Correlation analysis was assessed using Spearman'’s rank test. The paired
t-test was used for within-group comparisons, and the t-test or the
Mann-Whitney U-test was used for comparisons between groups.
One-way ANOVA was used for multiple comparisons followed by
Tukey's test. The Friedman test was used for paired multiple compari-
sons, followed by the Dunn test. Statistical analyses and graphs were
performed using Graphpad Prism 5 and Prism statistics (GraphPad
Software, Inc), and statistical significance was set at P < 0.05.

Results

Significantly higher levels of
cerebrospinal fluid CXCL10 compared
with serum CXCL10 in patients

with HAM/TSP

To determine whether the aforementioned chemokines were
involved in the migration of cells to the CNS, we first compared
the levels of these chemokines with CSF cell counts in patients
with HAM/TSP (n=29). CSF cell counts significantly correlated
with levels of CXCL10 and CXCL9 but not with those of CCL5
or CCL4, the negative control (Fig. 1A). In addition, the correl-
ation was clearly stronger with CXCL10 than with CXCL9.
Following this, we compared the CSF and serum levels of these
chemokines. Interestingly, only CXCL10 levels were higher in the
CSF than the serum, although serum CXCL10 levels were also
high to some extent (Fig. 1B, P < 0.0001). Next, to investigate
whether these high CXCL10 levels were a HAM/TSP-specific
phenomenon within HTLV-1-associated disorders, we tested for
a correlation between CXCL10 and soluble interleukin-2 receptor
(sIL-2R), a marker for adult T cell leukaemia (Yasuda et al., 1988).
As expected, serum sIL-2R levels were the highest in patients with
adult T cell leukaemia. By contrast, plasma CXCL10 levels were
significantly higher in patients with HAM/TSP than in those with
adult T cell leukaemia, asymptomatic carriers or healthy donors
(Supplementary Fig. 1A). This higher concentration of plasma
CXCL10 in patients with HAM/TSP was observed even when
compared to asymptomatic carriers with equivalently high proviral
loads (Supplementary Fig. 1B).

Existence of abundant CXCR3™ cells
in the spinal cords of patients with
HAM/TSP

Because CXCL10 is a ligand of CXCR3, we investigated the pos-
sibility of CXCL10 recruiting proinflammatory CXCR3™ cells into
the CSF by measuring the presence of CXCR3™ cells in the CSF
and spinal cord lesions of patients with HAM/TSP (Fig. 2A-C).
Flow cytometric analysis revealed that the average percentage of



