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Research progress of the tertiary lymphoid structure in multiple sclerosis
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[ Abstract] Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system( CNS) , which is
characterized by infiltration of immune cells, glia activation, demyelination and neurodegeneration. With the progression of
MS, the peripheric infiltrated immune cells promote lymphocytes to locate in parenchyma or meninges adjacent to active
lesions by secreting cytokines, such as C-X-C motif chemokine ligand ( CXCL) 13, CXCLI12 and tumor necrosis factor-oa
(TNF-a) , contributing to the formation of tertiary lymphoid structure (TLS). TLS formation in the CNS can directly trigger
immune reaction independent from peripheral immune system, leading to the differentiation of pathogenic lymphocytes, the
activation of microglia and astrocyte, and the recruitment of additional peripheral immune cells into the CNS by secreting
proinflammatory cytokines and chemokines. The immune reaction in CNS caused by TLS leads to aggravated
neuroinflammation and pathological changes, even irreversible neuron damage, which is thought to be responsible the
progression of MS. The formation, distribution, tissue structure, and the mechanism of formation and distribution of the
TLS in MS are reviewed in this article, which may contribute to potential therapeutic approaches for chronic progressive
MS.
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PEATPEINE  (HAE PRMS WA B0 47 15 2% it 5.
St AR MS B R E B AE S LL CNS F bk e 4
JHL IS0 T A L T A LA B AT 9% P 400 e PR R
R ARAE | B H S80S kPR R B e o
PRI TE B 245007 , B B 20 A R & RS
S BN 4 A = e A R 3 AR U
G R MS IRYT YOG, 3T Akl k7 R A
AL MS B E P & BT — R e B kAR R =
M B S5 #) (tertiary lymphoid structure, TLS) , ) £
TEHRIT 44. 09% ) SPMS 3 28 75 BIAET:
ARSI MS B A REY O AR ExT
MS 5 B SE OB M H OB s M OE RS R
(experimental autoimmune encephalomyelitis, EAE ) fi*)
W R I, TLS KAz 5 CNS 45405 2 1 Fipe o ik J i
EAASEDOS R TLS A7 MS B AT BESEAR , 1T
ApAl B T BT TLS AR 258, b S G i 1 R
TLS &4 5 MS #F R SR FATHE TLS ZE AR
BIMS g & A oA AR R LA K2 W A 24 ) T
K AT OB R 75 b SR A T 285

1. TLS AR ZKE MS ik £f4 %

TLS AR FARSIERE, W T4 F A &
GoREPERI 18 2 M R IR S s AR R A7,
RAEPEIS R L5 A 2 RS BRAE  FZJE
KA DT R B T WS M2 B AU ) R VR R
PR U 4% 1 IO | P TR0 el B R e il 4% O il 2L 480
SRR R AL BEHR | 45 15 1 i 0 B0 95 25 o e 4 21
Hrl5-170 2004 4F |, Serafini 25 B IR TE 2 4 SPMS
FET H WG R g BLOTLS B AF 7E. 2007 4R,
Magliozzi 251 BB 2 41. 4% 1) SPMS FET-
MIRG LA ZUFAE TLS, IF 1 R B2t MS 19 CNS HIE B
(1) TLS Spahm it B A A, e, 245 A
BAX} MS FE T H & B il 41 2 R A5 T 4 22008 B 22 1F
%, FRATT ¥ B[R] I [ Josi A 45 1 3 20 AF AN ] 2
K MS FET-H 3 CNS 1 TLS (0 & A For A i ol .
% 1 R, 1E 406 151] SPMS % 5] vh % B 179 191 He %
CNS H7EAE TLS ( Bevan %11 2018 4E7E 12 {5 B 1)
FET IR R HIZ 4T R MS 9 191 & B 4 9 5 % CNS
LR TLS, TPt bR WA ST |, o L
} 44. 09% , i RRMS 1 PPMS 9 {5 vk & B TLS
B HERT UL TLS F2AF7ET SPMS ) H F %47
A7 20 309 ek R 0t A5 ] R 1 o S kG 5 T ) M
BRES T 4R R AT e S MS BOFE S PIAH G, [H
G BFEALCAESE T CNS BRI 260 e 3T 40 i 3%
b B R0 R I J2 B b 28 e 4 43 45 0 3L B0 Y
FEERFEE S TLS KA HA MDY Wik, T
MS Ht TLS B 2H BLE5 4 | A F o3 A AL I LA B fin
MS R AL X T 0 MS 11 s A 0 AR R

BRI R B AN
2. MS H1 TLS AR L

BLA i G 5 2H ZULE DI RE L AT LUK 3 R0 4%
WL B =Gk ' o Rk L 220
75 0 R S K L A 7 A ) R AL
IR 2 (secondary lymphoid tissue, SLT) £ 45
JILIIFE. | L8 45 LA R Rt MBS g JRA DGR L ZH 2 St
P SRR CL A0 L 2 B ) g I =k
21, B TLS S Fh 6 e 20 M 7E A8 1 58 0 T 2R 3R
ZEaE | N AR AN OF S R R T
SLT' . Wnf&l 1A Fi7R, SLT M Z5H 5 BEAL 45 4 I |
T 41X B 2RI BhK ik AR g b A
VIR iR 25 4k IR 41 M ( fibroblast reticular cell,
FRC) F1 5 N JZ ## K (high endothelial venule, HEV)
AU AR EF 2 o & 1B BTN, T 40 X
H AR A0 T 20 RS ik, 2o A A oh e Sl K R L, IR
Hh e Sl ok ibk CU A 5 B4 i DX 32 fh R A2 0 R
naive B ZH Jifi [Fl 22 /0 15 8 700 A% 28 R 40 T ( follicular
dendritic cell, FDC ) ZH A 1)) 9% bk B4 98 160 44 ok, T 7%
PRI K B RO RSO g, G L 8
ZHE XA K H 0 (germinal center, GC) P58
SrE, b B DR IO g AR GC
FEE)— s i U, 455 naive B 41 FDC LI &I
1CPE B 40, S AR B AR i 4 X GC 2
Hh o B 2 LRI 240 JEL TR 1 B X5 5 v S A
FDC FIJEHL A BIPE T 408 (T follicular helper cells,
Tfh) 521X, TLS 5 SLT #Y U Z ik EL IR AH L, F
T YA B 40X Sl bk, ORIk B 48 2 e
Hor, B 40X 3= ZALEE B 4f R ANHFN FDC 45
T 4 IX £ 2 AL T, A & CDA I T(T
helper, Th) 1, Th17 #1 CD8* 40 ifs 25 P T #k [ 41 iy
(eytotoxic lymphocyte, CTL) 5 #5435 TLS 41 & /b &
A9 F 2 A ( macrophage , M) | KL AT L AL A4
ML AT FRC S8 0 A B4t A2 Bk S 8 4
JAN , MS B TLS i A5 0 5145 Fif 40 i A 7 i1 A
o0 F et TLS KA e A R 7 [ 40 C-X-C 357
b A F B AR ( C-X-C motif chemokine ligand,
CXCL) 13, C-C % )7 Bk N 7 A& ( C-C motif
chemokine ligand, CCL ) 19, CCL21, CXCL1 i
CXCLI2 4] Mt B 4% AL 58 0 B 40 is AL
F (B cell activating factor, BAFF) G BRE M G
( immunoglobulin G, IgG ) . T 4t &-y ( interferon,
IFN-y) ¥ YR FE ] ¥ o (tumor necrosis factor-a,
TNF-a) | 4 40 il A~ % (interleukin, IL)-17 Fl IL-21
SET T TLS dZUEh R s A, P ik
ANIA [6] T SLT S ™ 4% 2 BRI 76 AH N 1Y 4 IX 58
BT AL B GE AN oA AR BN, B B PR
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Table 1

The formation and distribution of the TLS in MS

ARIFZEH MS B35 TLS & 49 B4

AEAy numbers of the TLS cases in MS TLS B4 45
year LA P distribution of the TLS in MS
AIRAL 5 RRMS  SPMS PPMS
control acute MS
9o 191
9 191 S K | 0 | ; ) o
20042 MS cases A0 M ot A5 ] PRl
TLS % 1%L 0 0 0 ) 0 around blood vessels in cerebral leptomeninges
TLS cases
o 151 B 5 0 0 0 . IR B8 P 5 8T AR N S P AL 5 A A A S |
MS cases T 11T [0 P A A
2007134 within meninges; lesions adjacent to subpial,
TLS 5 1%L 0 0 0 20 0 brainstem -fromal, temporal , parietal
TLS cases lobes and cingulate gyrus
Glal 28 9 5 35 13 N
20095 MS cases i S
TLS %L 0 0 0 5 0 within meninge
TLS cases
Gldi 17 0 0 46 0 e e
2010[6,7] MS cases i s PN H BT KT A
TLS S 1%L within meninges; lesion adjacent to subpial
0 0 0 28 0
TLS cases
T 1A 0 0 0 123 0 AR AL s AR 1] 15 0
2011 MS cases SIS A B AT
TLS 5 %L lesions adjacent to subpial, deep cerebral sulci-
TLS cases 0 0 0 49 0 cingulate, insula, temporal and frontal gyri
9 191 S K
MS cases 0 0 0 4 O BRI A PR s AR WML
2013 . " around perivascular in cortex; adjacent to
TLS 5 4% 0 0 0 26 0 meninges and WML
TLS cases
L E 11 0 0 27 0 e
sy M5 eases AR5
TLS ¥ 151 %% within forebrain meninges
3 0 0 0 12 0
TLS cases
Pyl ;fé‘\”
il B 0 0 0 15 0 )
MS cases i 5 P
2016
TLS ¥ 151 %% within meninges
0 0 0 5 0
TLS cases
D= I jss 4
nLEE 11 12 0 27 0 . o
Sopgltel D cases AT BT GML
TLS ¥ 915k GML adjacent to subpial
. 0 4 0 0 0
TLS cases
555 151) 0 K
e 13 0 0 22 1 R
sopo M5 e SRAE RS B RO AT
TLS ¥ 915k lesion adjacent to brain and spinal cord
. 0 0 0 11 0
TLS cases
P 151 %
wfpl BB 5 0 0 22 0 .
[13] MS cases B
2020 TLS ¥ 915k within spinal cord meninges
0 0 0 11 0
TLS cases

AL, TR Ak MS. FELHR 1 AEIFET-AY MS B ; WML, 4% ; GML. KR 5145

Control, No neurological disease; Acute MS, MS patients who died within one year of onset; WHL, White matter lesion; GML, Grey matter lesion

B AiMI7E SLT N IJCHEZE A IR, FFAR PRIE T i E
TLS sk A, £ 76 BAFF 1 Al 240 g B 7 1) 4
NOERUE AL BB A A BTAR E, BEAE, T
TLS S0P 2, AR BR T HUE R 1R N 1356
S b, SR ECHC PN A K L2 200 0 AU H B A K

JOLEH L, 7 A 5 B A 3 I S B R
3. MS #1 TLS & £ F 5 AL

TLS & Ll # Ik S 5 SLT & 4E AL il 28
LT ST K AR AR 1t 240 A HR bk R 2 25 T 4
Jifd (lymphoid tissue inducer cells, LTi) F1[&] 75 it 2 #k
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ELZH 2044 40 M ( lymphoid tissue organizer cells,
LTo) K53 Wb i i e A 5~ A A 5 b B 23 il
FAG R AEO T LT (8 SR i PR 7 R B R 2
AR & PN L 3Z /K yt ( retinoic acid receptor-related
orphan receptor yt, RORyt ) HI 43 fb 41 il ¥
(inhibitor of differentiation,Id)2, HiZR A E T &
al/B2 (lymphotoxin al/B2, LTal/B2) 1 TNF 4351
5 LTo RME MM E EF R B 521K (lymphotoxin B
receptor, LTBR ) A1 B 988 3K %€ A ¥ 2Z /K 1 ( tumor
necrosis factor receptor 1, TNFR1) &54, £ #t LTo 3%
IABHI 3, 40 i A 20 i 25 B 2 F 1 (vascular cell
adhesion molecule 1, VCAM1) . 41 fifd [&] %k B 4 F 1
(intercellular adhesion molecule 1, ICAM1) . %k 5 b
il A T e R O D B N T 1 Ry

(peripheral node addressin, PNAd) %, L 2 CCL19,
CCL21 Al CXCL13 AL, LTo iy FRC ik
CCL19 1 CCL21 5 FDC FikH CXCL13, 4351 5 ik
L 40 g & 1w /Y C-C Bk I F 2 K 7 (C-C motif
chemokine receptor 7, CCR7) Fll C-X-C &7tk +
Z MK 5(C-X-C motif chemokine receptor 5, CXCRS) 4%
&, LUk L 40 i 7% 3 2 FRC A HEV 41 A% A4
AREFHErf JE B SLT 9 T 408 XA B 4 X7
FHRARZST  naive B A 200 T B 41 X B 4) 4%
LB 8 FDC 42 2 BT s )5 T 2 T-B
A FAL e T BRI T , #E1T se B3G5, 401k
AP O R A DAY, FDC B CXCLI3
[R5 LA Tfh ST CXCRS 454, 0F 52
A S IXERREL L GC 5EIX, FDC B
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HFFﬁ | | —‘Ir\l\i ﬁjfte%frﬁtﬂlj‘y%nphatic i@%fﬁ‘]ﬁiiﬂélﬂﬂﬂ k <
subcapsular proliterating A ~
sinus H Rk & lymphocyte ('—W

vein ~ k‘/ kv
WRE4H T cell area
lymphocytes 1A 1 B
FFr (skull) Th17 FDC
WEE ) —
B (dura) lymphatic vessel L =L | RORyt'
ik R & (arachnoid) . a LTalp2 5rilb s
e L T R v : oo, secretion secretion
subarachnoid VCAM 1T ICAM 1] SEER) oo TNF-0~ 1L-17 CXCLI2. CXCL13
e i seleétin 1L-22. IL-23 CCL21. CXCLI1
blood vessel | © N Jwe
.oo._} in%uce induce
R i (pia mater) * ¥
| vee’ | X induce” Nnduce
TNF-a TNF-o. CXCLI13
X i (gray matter) TR BB R @ CXCLI2 CCL21. CXCL19
demyelinated gray matte CXCLI3 CXCL1. BAFF
LTo1p2- secretion secretion
14 5 (white matter) 14 5% B 84 13t 5 (demyelinated white matte;)\‘x\ B4R (B cell) meﬁ;%?a}lmcell
Th17 B4HAE (B cell) Mo e |L-22 o CXCL12 e CCL21 2
® Th1 DC e IL-17 ® TNF-a CXCL1 GM-CSF
@ Tfh @ CTL ¢ IL-23 TNF-y e CXCL13

1 SLT R TLS 924145y 22 5 1)

A, IREESHAEHIR TR B, TLS HAESHR K

&2 MS H TLS BRI BT R &

Fig. 1 Structural differences between SLT and TLS! o)

A, Schematic diagram of lymph node tissue structure; B, Schematic diagram of TLS tissue structure

Fig.2 The mechanism of formation and distribution of the TLS in MS
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CXCL12 5 BEZH L SR THI ) CXCR4 254, ik
OEEAN RS 3 2 4RIT T 40 X EBAL, AL W GC
M5 IX RO B2 R 7 B X AT AR A A 2 AR, 4 Ak
W AR SRS IR An it B X
MER B AL X, 78 FDC 42 2 B0 A 300380 Th 1955
BRSO RE#E 7= AR R S AT I 2 A i A
O B 4

Z T MU0 R AT BEFE 4 2E 8L LTi 5 LTo HY#f
{6, AEHE TLS &4, Wil 2 fi7n, Thl17 FDC B 41 fifg
IR RS B 45, Th17 ik LTi 545 1953+ RORyt
1 LTal/B2, E A UEHE AT LLFE EAE H i 73 W
1L-17 IL-22 .IL-23 2 TNF, 5 LTBR Hl TNFR1 3Z {4k
g5 4 fRaE TLS WAz o2 Jf HL %t Th17 B 2
A I FE A TL-27 Pl B R RE AT LA TLS 9 %
A2 TRl SPMS B TLS NAETE K I IL-17" Al
RORyt" Th17"" | FR GBI Th17 Al GEE it
KAEIE LTI fIRE, 25 MS H TLS %4, FDC
AILLPEAE LTo S0 A5 S STL & A fyFafk R,
CXCL12 ,CXCL13,CCL21 LA K CXCL1 %, #afk Kt
B 41 M 3 AL AE MS B4 i iR B 2 TR g 4R
SPMS H 1) TLS f£4E CD35* 8 CXCL13* FDC M H:
a0 S T A 7 I N 7 N A 0 ) (O 37 N |
REFE MM LTo A€, 155 MS ' TLS BB A,
B 4] L 263k LTal/B2, 3 H 435 LTi Fl LTo
W3 SLT K AL 43+, 41 TNF-o, CXCLI12 FiI
CXCL13 %12 | #F5¢ & B, SPMS & iy TLS 777E
K CD207, Ig™, Ki67", 44 58 40 Jfd B 91 5
(proliferating cell nuclear antigen, PCNA) ,CD138 Jif
1 I % i ( activation-induced cytidine deaminase,
AID) 5% B 21 ffu itk L2984 ¥ 6 (B cell lymphoma 6,
Bcl6) B 4l > I H  7E4 B 4 A mE—Bi R
5% 0 ig (antigen presenting cell, APC) ( IgH""™" x
MOG-specific TCR Tg) Ji3 313 i 1 #3512 ) EAE
AN R R B TLS MfEAE . BLAh, RORYt i
/NEL, BIJC LTi A1 Th17 AEAERE, 518 A 2 & 1
KEHRIEAY B 40 A1 TLS™ . DL F R B R B
2 it AT fESE i & 3 S LTI 5 LTo YT AEIR T MS
HTLS KA, M 4E A S S 8 — A A S
(inducible nitric oxide synthase,iNOS) IL-6 F5{k/E
e ?—B ( transforming growth factor-, TGF-B) g
1L-23 (2 2 PR IO, [RIFE T L4355 LT A
LTo 55 SLT &A= MUY A+, 41 TNF-a,CXCL13
CCI21 ,CXCLI9, CXCL1 F1 BAFF %2260 iy 4
CNS His i () oAt o 5 20 i, 40 Tth  Th1, CTL M1
I M F7N B 5 41 ( microglia, MG ) 4 2 4K 2
Jil ( dendritic cell, DC) | H 4K 35473 41 A, 14 bz 4 i
RIS R 20 e 452 gl R 3 A ) S A R A

TR RIS % | ve 2 R | o0 ik ok R A Ak 1k
PE MRS S5 5 B 38 A A g0 M Al i R,
TNF-o \PNAd . IFN-y .iNOS . IL-6 . TGF-B . IL-7 .BAFF
FIL-23 4, UL Jo# e B+, 40 CXCL13, CCL21,
CXCL19 ,CXCL12 .CXCL10 1 CXCL11 45 | 5k = 44
i 2 TET ) A O A2 A5 | AR T 200 i 4 R A R E
RO, 5T TLS IE AL ") (HJEAE MS Hh i fif UL
A,

MS 1 TLS B 43 =32 B2 2 v A ik 5 s % FL 7
T A A ST R T B 5 M A i ) 45 4 A
e A X, H T CNS Ifi-iki 5 F ( blood brain
barrier, BBB ) Y17 7E , AJ BH 15 K 43— Fi 48 14 41 Jfd 71
HEAT R, CNS ¥ 2N R R S A T, A
TEAEMR B Bk B 41 21, (H 2, Louveau ™ H BATE
2015 AFFTHE 13X — a3k, & 30 T Ml FSE bk 1L 787 1 7
TE, EVRT, I B B2 Bl 52 CNS 55 40 A F
el o T i EEmaE ™, T IE
AR R 2 A I A R bR EV A 2 A | DR, R A R 4
FEMMIAERG R b s R A . AR BRSS9 35
FR 555 T g 4 R S i SRR LA E A R, S
CNS HREE ) MG & [R) XF 71 e Bt J5 k47 G 28 W 0E
25 28 T AR B A [ 28 SRk L &, 4R HF CNS £
AP BRI, 2 APC 2 AR R S R B I e
CNS F BHu RIS 5k A5 7, bk e 4
G Ak, st i AR EL 45 [ 30 2 S0 bk L 4, 40 PR
AN B 0N 0 B, 43 I TFN-y  TNF-o  IL-17 F% 40
e 40 fif 4 75 00 384 ) 1 ( granulocyte-macrophage
colony stimulating factor, GM-CSF) %5, {i£ #: 44 i, BBB
(9 PN B2 A3k VCAMIT ICAM1 AP iz 41 i e 5% =
SEFEMEAY T, BEER BBB B SE R AN O Y
Md . DC F1ELAZ 4H i 45 [ G2 40 L 55 Th1  Th17
Tth JAHMIFN CTL 5538 N Ve ey 200 i, 38 48 i 5 1Y)
BBB i A CNS, 43U % 14 4 B X - 3% £k MG i
SRR AN X EEIRE 2= CNS 15 40 i 5
WAL MG N R S5 41 i 3 o o Wb ke AL IR
— I A JE e N A NS i R e 48 R
it Hdr, Th17 . FDC.B 4 . Tfh , Th1,CTL M1 %
) M Fll MG SF40 L, 38 33 & 4% LTi 3% LTo M YJHE,
5 A EE 2 0 2R A M A sl S
BHEH B TLS, T Bl JE P, TLS B9 A 3222
S AV E I8 T i P EEL 5 % A S R 35 P B
ST
4. TLS NE MS # R HIHLH

MS i TLS A SLT fyifg, il LS T il B
MM AN A6 I HL, R 2Bk R R MS B A
FXTSE B8 5 174 BBBY | TLS % A 13 vy 1
G E IV 24 T AASHS S J I8k L 28 5 1) 240 LR 43
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TLS Hii# APC, 401 FDC ,DC Hl M %, 55 J& Fl T Ak 1
MG HJREVFUN F B 5 PO PR ST 22 45 N Yy
naive T FI B 4Ll i 12119 T 1 B 400, 7> AE BOW
PET AN AL, JF B, T TLS 2RI A HIE
FIZE BRI AL RO X AL 1 BoRs tE T
A AN M T MG S5 G 200 M B 4 5 IR i &2
o ek J] L e ek RO R MR AR L X 1 AR IR
P4 7% (reactive oxygen species, ROS) | i T & %
(reactive nitrogen species, RNS) | — % 1k & ( nitric
oxide, NO ) F1 % it & J& & 11 M ( matrix
metalloproteinases , MMPs ) &5 | 5 2 28 5 i gl Jf:
Frek  [m) o 38 3o B A AR 14 40 A - 40 B 2 A
(antibody-dependent cellular cytotoxicity, ADCC) . %b
AR A8t 7 4 B # /E B ( complement  dependent
eytotoxicity , CDC) | S AN 8 L K £ A 43 I )
I MS g A EE 3 T 3O AT 3 ) 2 4
P51 08) IR 2l MS FER IS AT I N, X AT
RESZHT X0 AP il g2 4 4 245 W3 T 7 SR AN i S5 A
Z—
5. MS 1 TLS §Ii2 i

FIHi, MS i TLS it s, £ 450 ARIE 2
Wr TLS B9 b v, m 2 i 40 $ Gr 00 i 58 ) L g o
(leptomeningeal contrast enhancement, LMCE) 1] DL
JE MS MRAAE , 5 MS iR BT IA BRI /D | 25 45
ARSI 8] B E AR G, OF H., 777 LMCE 1 f Jre 214
MS JBEEZ LA TLSS  $&7R LMCE 7T B8 ik
MS B4 TLS A2 Wik de . BLoh, i T TLS &
B VAS B 105 & L R ST D) T & R 9T RS 1 & 274
AR S TLS S A SC B S BE M Aoy 7, an2R
IR T O IR AT A, AT B R T
—Fi TLS (i1 % . Magliozzi %) (¥ 141 A 7E A7
7 TLS #Y MS B A W b A I R TLS &
AAHSER LI, W CXCL13 Hl CXCLI10, DA K 4
JfL PR 7, 40 IFN-y [TNF-u IL-6 K 11-10 %5 L5
WE X A2 W r s i arAr M, BT, 6T MS
TLS HIWTSE i its dE— 2D ek, SR A2 Wik
6. MS 3t TLS & HAMF £

HEA 2R 254 2 20 T MS i KRG yr i,
A RS ) B 5 A LRI R AP 22 R AE 1Y), I A R R 22
TRAPE DA S AR SR T2 i 25 48R, K
Z R OUE RRMS BIRYT A 2L, F1 X BER AL MS
HIE R IGTY KA Ocrelizumab' ! F1 Siponimod '
i, BRI, Ocrelizumab SRV LI5S B 4AM 3 m
CD20 Hy B SERESLIA, 3l ik ADCC I CDC JH FESH A
B 4 ffg, {H & Jo 58+ BBB, KN AETHAE CNS iy
B 4ija", L, 75 RRMS, SPMS Hl PPMS 3677
H AT LAZE R IR , (H 2 TC A RICHE 2 95 a0k Jee 4l

il TLS A=, UAHIAHE 1] &1 J&] 5692 240 B (9 7 245 )
ANUERY , 3 5 H T BT AR CNS H R i 4
AL, Fb anBHIE TLS A& 4, Siponimod Jf&—F e 5 1875
FZ54, T LLE 1F BBB, 3 o [ ARG ok 0 200 i 3 3K 4
ZWE 1 B MR IR 52 1K ( sphingosine 1 phosphate
receptor, SIPR) , #lIil] 35 CCR7 B9 T A1 B 40 i =5 HF
SLT I TLS , RV 48 L4 40 e i o kS 22, DAl e ()
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