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WseCld. ZRUBLESEOMEMBHICEINLIZ 7 VY — 20T 0T 4 — AT E4TH T & T,
FHFMAER RN, Y= — 2 FHETLHZEFHBET 5,

[xt5R]
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FERIZH I L7z (3]0 SIS EMEI 707 TAIMS OIRE LT H 2 E2bhro T
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707 ) THEETDZZENIMESINTBY 4], 32707 7HMS OFE#ETICHEG L TWEZ
ERRE S S BUE, NIL 28 MS O ZE 2 s 5~ — 71— & LTRSHIZE SN TWwa 2D, 371
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O, TOEAMBERET 2LEPD L. BUE, BIWET IV TOMF OO, 3707 7HED
GFP Btk 27 v v — LA~ ADO(ER D TB Y . [~ 7 A% T Galectin-9 253 7 a7 ) 7
HRTH LD 2T A2 TETDH DHo 72, SRIMENENT 25/ 5 NEROBGEERE L LT, 5l
k= bEHWE T O T4 — AT L. Galectin-9 OHIE * BIEH#EITHTH %o
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RFZEE D) Y SERED Y N EIAT TR, 3 oa 7)) THERSY Y87 720 MS DN A
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ALTWDZEMMESNTYS [3, 4] LA L. MSEFICBIT 2 HE 2 BNERSH MS HiELC
52 288, TOERARFIZOWTITHICEF STy, 22 Thitbiud, Akkermansia
REte MNEAME 14 kL EE ST ARER L, TROO~ T AZEMMEEEY 52 52 L
T Akkermansia D¥ENN. B L CESEHEROWMA & \vo 7 MSEZE DN~ 7 A THILT 5 2
ERTE, BT, EMEE T 5 2 7o~ A TIEEMMEE 2 52 72~ 7 21, MS o€ 7V
Tdh 5 FEEME CREENE 2% (Experimental Autoimmune Encephalomyelitis: EAE) O &z EAs
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RDRREIZ G- 2 2B O VTR T 2o Il T 5 2 L 2 HINE T 5,
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ARMEH L 720 TNHOT Y ANEMHME 25 252 L TMS BEOBNREEYHHL-OL, I
)y RTF R ffEs 52 & CTEAE 2 BEFE L 72,

2. AR - ABEY a7 7 A )V

<7 AN B LKA S B AR B SR DNA % fili L. MiSeq T 16S rRNA V4 i > —
TV ARG HZ L CHRERIT 2T o720 F72. WNEWOKEERHED B L OEHIEIIEE % 2
7 =il L. GC-MS/MS I TR#ED 707 7 4 V&R L7z,
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Akkermansia OF X EAE B EICHE L 202 EAVRE NI,
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MS ## Tl Akkermansia O HEIREEOWAHRE SN TBY . NS MS HEICRE
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5 LT, MEMZEDEELR EAE 2 58ET 5 2 L AR L T &7z, AT, NS4 ORFIC
DT EAE JRREENDFEE % 5/ L 723, Akkermansia 2 H8EIETER X EAE OIRREICEE L w2 &
PO o720 2OZTENH, MS BEDOHBNTIEZNE THEH SN T 2h o 2L H KT 23ERE
B L TWh Z DRI E NI,
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FENTIZBWTOEMTHML TVDE I EPHE SN TVLED, HEANOFEIIOWTIRITE A LR
TN T v, SRlbivbiud, HEY X EAE 2 BL3 852 L 221w Lz, 4
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Ty N W I ENREE IR TE 5,
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RHEY X OEEANOKBEIZOWTIRIFE A LHED 2\ 20720, RBEY X 2SEHEN £ 7213
B EAE REEZ HIH T 2 D0 b 5. SN RT3k 5 b, BE, CHEY X o TH
Fa~o5ER & MERBFMC T 2G24T > T be F720 MS BEBNERERI Y Y 21280
THRHED X PN DHFICOVTOAHTH L, SNEWSPICT DT Lid, Hirz 72 BRI O
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mrrx| AN I LR AICIX
ML 0% B 1 2 e 3~ B8 AR R R A7 AL %7
CRFRE - B

[#E]

%55 ALAE (multiple sclerosis: MS) OBEEFWZEIXEBIWE TV & L < IZEEREMILZ FHw T
Wiz INHIIREMIE AN & LR A S L TE A ETHIIERIRS v 2 b L IRGE
DEWERAPMETH 5o T4 MS OFREBZMEBIZFVPWNEMIBIZBEL T eI TB D,
IMEAKEE T (blood-brain barrier: BBB) BN Bl (38T Bl D ia AR I % 8 FL 3~ 2 BLBRER W Bl C &
bo 7272 BEBEBBBY Y TNDT 7 AN NEETH %7212 BBB DFFEIZEA TV 2w, AN
FERFF TR, MBI L 220 LFE 5 (1, 2] TRIH MS B3 Hik iPS #filid2» 5 BBB £ 7V
RS 5 2 LT, MS #HICTA SN D BBB 2% % in vitro |CHIITE ., FEEMI - G E R
FIEMTE L 2 e 2R L Bl RBFJETIE, T W THAANMS E#12 BBB B O @R
FRPEET 202 BEd 52 & & BN MS 3% & HANT BBB e R IE T 2 02 P50k
35

[xf5R]
AWFgeECld, HARANMS BE (F%E M A relapsing-remitting MS: RRMS 1 ., 2 & 47 %I
secondary progressive MS: SPMS 1 f5l]) & & ANk iPS Mg 4 # % fEH L 72,

[5%]

R EF Y a FVNA A ) =27 a Y 27 b ESA LT, BB BRC 5 it S 7z iPS M
(HPS 0381 / HPS 1005 / HPS 1006 / HPS 4290 / HPS 1454 / HPS 1526) % AF L7z, iPS Mz % BEk
(2] 25 DLFTMIABIE L7z, HARENTAFWRERY & E B/ bakE i (4] < BBB RN K
Ml 2 E8 L 720 N TREZE P T 4 VE-cadherin, claudin-5. occludin O %8 % fe g et ¢

AL, NG T OEEYE L AR T ORE AL T 2 2 LT MS BEIEIEIC BBB A%k
LR T WERIFAET 5 2t L7z,

[#&R]

fEw A MS B & 312, HARAHFRIPS fifgh 5 2 79 7 1Kko VE-cadherin. claudin-5. occludin
MBI ZEBT 5 MR EEDON ML OIERE % 3 2 BBB #EN M I biFEd 5 2 &
I L7z SPMS B TIdHIRBIFRARIZ claudin-5 ASHEE L TV A 2R T & 720 HAA MS B
Tl&. RRMS BT/ O &I N L R TEFZVOIZER (P=0.2180). SPMS I TiZA
BEISTLE L Tz (P<0.0001) o AR TI2B L Cid, MS Bl Clafds N & I TRIEES A b A A~
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DORIHT TEEHRFEARIZ ICAM-1. VCAM-1 28& 58 L Tz, & 5121k, SPMS Tid RRMS 121X T
BAENTOREANSETH > 72,

[ZE]

RRMS. SPMS CTEARTAEAEHL TBY ., Bk [3] AETHL 2 L 2R L7z, 72, SPMS
ffCIZRRMS il & )L L CHAE R T ORBBEDIEE TH o720 —H Ty MG TFOEBHICEL T
SPMS CTREHRFFRIZE\MEE o 720128 L, HANES RRMS TIREF A L 2D %000 72 AT
HTIX 1 HIOADME TIiEd %A%, BT L 72 4 flapl cEatE» it L vz [8le 2hb
O preliminary result 7* 5. LF D 2 SOEFHZ T £—12. HRARANEBEZTHL N7 RRMS &
SPMS @& # ., BAERTFEIHOZE. T % BBB ik OB 2 ZR2SERIRFER 2 HET 25 ?
BIZIE. HARNEWCK ATl MS OFRERRCERIRAEE AT 2 5 (H AR NIEE RV  fal B 623
) ZEPHMEN TS (5], BBB it DEESWOKEE L HANEZEIZL 52 NEEERER L T
LUREIE R VWTHA I 2 ? S, HERN-BUNEE & S ITEMKZ L L CTRET¥ 5 2 & TIRED
SAEEAT) FPETH S

[REEREDES]

HIE, FELOMEEZWGET 5 72O FEZEETH 5 A A4 AV v K& & LR THFZEB sk & 7572 (H
KPR A A X L OERRILFEE 71 77 4 (JRPs))o HAN - WINEE & H 12 10 Bl 21283
BaEeT L2 FEL TV,

[#&5:4]

HAR AN MS E&H R IPS g2 &> BBB RN AL I 0 LFETE 5 2 & ##ERE L 720 Preliminary
result Tld. HE DT 7200 MS & TOATHIZE & e L T, HAAN RRMS & Tl3/hp+om
HERRE N A AT L T2 WA S 50 F 72, SPMS % Tl RRMS 6 & ik L € BBB et
FENTRETH o 70 SRIEBIEE B L CHIAMZER L. MS E# To BBB #ifi iR OfH % 179
TETH 5,

[FR%EHHE]
BRIk (LR B B2 R A
Wk (LEREEEEAEE A - AR S )

Britta Engelhardt  (Theodor Kocher Institute, University of Bern)
Renaud DuPasquier (CHUYV, University of Lausanne)
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