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(57) Abstract: The present invention relates to the concomitant administration of a human bone marrow-derived mesenchymal stem
cell (hBM-MSC) and minocycline, and alleviates the clinical severity of multiple sclerosis compared to a conventional separate use
of minocycline, and solves the problem of exhibiting anti-inflammatory and neuron protective effects and good resistance for long
term use but having toxicity to CNS. The concomitant administration of hBM-MSC and minocycline exhibits a remarkable reduction
in clinical score compared to the separate use thereof. Further, the concomitant administration of hBM-MSC and minocycline
strengthens immunomodulatory eftects, suppresses pro-inflammatory cytokines (IFN-y, TNF-a) and conversely increases anti-in-
flammatory cytokines (IL-4, IL-10). In addition, the number of apoptotic cells is confirmed to be significantly reduced in TUNEL
dyeing if hBM-MSC and minocycline are concomitantly administered compared to the separate use thereof. Theretfore, the concom-
itant administration of hBM-MSC and minocycline can be used for treating multiple sclerosis.
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3.EAE # 5 % A A
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04, 5% ae]7F vrebbd 14, slohe] o) 4] Q1 mhv) 7F vheb i 24,
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USA),

=584 E7] Ibal(anti-ionized calciumbinding adaptor molecule 1; Wako Pure
Chemical Industries, Osaka, Japan),

W= E4) # NeuN(antineuronal nuclear antigen; Chemicon International
Temecula, CA, USA),

HAdEEA F 3-CD4BD Biosciences Pharmingen, CA, USA), Tt & E4 E7]
MBP(anti-mouse myelin basic protein; Millipore, Billerica, MA, USA).

A A2 gk 77 31 A 9} -3 3} A (Cy3-conjugated secondary antibodies;
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[77]
[78]

[79]

[80]
[81]

[82]

[83]

[84]
[85]
[86]

[87]

[88]

8
Jackson ImmunoResearch, West Grove, PA, USA)E E&l| 4] Al ZF3}5153 0,
HoAdkse o] BolAd2 T84 = Ha A7) e e Flol A HA 22 55t
HE-S-(immunohistochemical reaction)©] A 81=41 & E-3] A &<ls}%i T}
M 38 2] 8] A2 DAPI(4-6-diamidino-2- phenyindole)E AF-8-3Fo] 10+ & <F

SR =
AFZL-E LSM 700 & %% € W] 7 (Carl Zeiss, Oberkochen, Germany) &
OH 7‘1 A St

5.ELISA &4

o] Ao E7F1& ELISAS E-3lA 243815l 2
40900l 7} Z155-o] B A 25 F 58 94
Z o] Eol A 4x| Rt E 1t A2 wj st lar, 33] Al H g Foll £ A& 247
&t Aol A F71sglan, 717G ool A 30+ & qF Wl Fsk k. 1 F HA S
AHE-8he] BEG-& G AIAT R .

7k Ao Fepl iz npo] AR £ 0| E T £ o] 8-8F] 450 nmell A
Sl

6. TUNEL(Terminal deoxynucleotidyl transferase dUTP nick end labeling:
Roche, Basel, Switzerland) assayE £ 3+ A XA S A

M| 3EAFE & Cy3-conjugated streptavidin(Jackson ImmunoResearch Laboratories) S
AF-8-3to] TUNEL assay & Al Z}8}3FGl T, & efo] == 60°Cel A 24 {F &<t
S5l 45X 2™, TdT(terminal deoxynucleotidyl transferase) 34| $+5 N o =2
Al A 3T

TUNEL §Hg E9=& EJ = AH ol Wolmd 3 37°C| A 1A7F F 3t
7k A ol A vl ksl aL, s ol & Abg-ato] S AN AT A 3 2
thH] 3412 A A ol DAPIE F7Fsho] 104 &b vl ¢& -3 =353t
A EAPE 9] 7 o] e]of| &, 4 3H -2 NeuN, GFAP, Ib-1, CD4E 717} 53
FA = A

ON >&
tﬂl jo

fﬁ &7t 5= 22X FEHE 2= Al T oA FalE e, 7t
T1Eo A B53 Q3 A 5549 60l M §HEHE A WA
H&E 3 A2} LFB ¢4 212 Slide Scanner for Digital Pathology(SCN400, Leica,

Wetzlar, Germany) & AF&-3to] A3 oH, A 32 324 dv A4S
B A HA438S 2, B AR 2 MetaMorph(Molecular Devices, Sunnyvale, CA,
USA; version 7.5) 2. % 5435} o}

- R
AEF = YRR ehhch W 2713 LFB
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[89]

[94]

[95]

[96]

[97]

[98]

9

o _19{_5
4
>

(g F
E_]_u

R EEEERCEERISE TR ER S R
B bl on, Hlo|El iz H i £ SEMs O & A5k,
J

1l += ANOVA(one-way analysis of variance:

OE OE
(E of
4T o%
{0

§

izl

s

1o
i
offt |0

i

M
>
i
re
i
il
s

“J-S-(Bonferroni corrections)-& 3t
1519 01, pak <0.05 &= 59 42 Ao =

Su
>
o e
LogY 8
=)

3
Z
=
)

\

o
[l
S
_|>~
O

O
-

32 ofN K1

2

R

<A A9 1>

hBM-MSC2] M&A R& 3, H3}o) gt nx=Alo]F o] F 3 9l

H| = ALo] E& o] hBM-MSC# A gl Al 3 o] Aol &g v & 4=
{12 A A, A7 F AESE A2 vl mAlo] 2 9S tpd H g
3 &bat= v A ol A A A Zl T

hBM-MSCZ} A g LA 32 9] A F=40 2 1] . ALo] 2::1(0~10 mM)S 5o 8FaL
24A1ZE o) MTTE B3l A A3kt 71 21 & 1aol Yebd 21} o)
1] e Abo] E S 10 mMo| 2 w7hX] hBM-MSC2] AEA] ol of -2 1| %] %]
korom, 315 5(810 mM)ol A Al A o] AFEA-S 7F 4 A 2 th(Points,
mean; bars, SE.). <5 hBM-MSC9] AEA 2 10 uMo] 2 w71 #] of k%]
okorom Aan M E o] AL 810 uMoll A A3t
AAF LA Eoll T 3t 4] o] 7 1= CNS2Q| Al E EFol s 54 & Vel
of Aol M WE&FALdHE HeM & &7 v mAto] EH & AT
| ket B 1] Aol S| o] A ¥] ¥ hBM-MSC2] 57 & hBM-MSC
& FACSE &3l A 543513l e, oFAl % hBM-MSC %
Alo]l Ed o] A g ¥l hBM-MSC2 Y. 5 f-AF5FA] CD90, CD44, CD73 74§t
CD34, CD45, HLA-DR 743 -4 © & 1}elstot. a7 o o 3 FACS
2 oFA) 3] hBM-MSC 2 V| =Alo] &% A 2] ¥ hBM-MSC Ao ol 2ol &
BHolFA] It 1b 73%). hABM-MSC % & 8ol t) 3l 1| mAlo] -1 2] o -2
FACSE #-A8}gl o, & 1bol] YR 212} o] o A& (= A14d) =
v mAbo] 2 el A €] hBM-MSC(# A1) MSCH A & vt o of ¢ A =2
FA = AT

W Aol S -& MSCRH Y vt o] ol k2 v A A &hor,
hBM-MSC-Z CD90, CD44, CD73-& & 3191 2., CD34, CD45, HLA-DR-&
Ao ¥ gl

hBM-MSC®] &3} 5ol o gt v =Alo] &1 9] & 7= v :mAlo] S (10 uM)<S
37 &t A et v A e A] &2 FErl ]l v Fst o= A kel

U Abo)| S AP A EAL T TP AL R BEEE 8 43S
A] kT hBM-MSC2] ¥-3} 5o ojj 3t
st o, 1 A3 & qcol e AT} Zol] 1| =Alo] & /& hBM-MSCO|
Z+7F Oil Red 0%} Alizarin Red S& ¢ A 1] o] S

{

e

o
=
>

Mo oo H ko O
B o
ol

oo KR e do

O
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[99]

[100]

[101
[102
[103
[104

[105]

[106]

[107]

[108]

[109]

10
sehE sl E S v XA Ut ol gk Avbi= YA Ao R
FEA 8T} S v = ALo] E ' A 2] hBM-MSC= AWl Fo] 3 EAE w929
QulFo] & A2 o]F W o] At 11 A} & 8ol YERE A7} o] EAE

nl9-22 9] & G=of| A v] mAlo]| &l A 2] ¥ hBM-MSCE #215}5] 21, Ad-GFP
(50 MOD)°] ¥ ¥ hBM-MSC:= 1] mAbo] E&#1 0 2 2 ¢] ¥ 91 Th(10 uM).

n| wAbo] Z& A 2](1.5 x 106) T 5 ol hBM-MSCS- Zeiss LSM 700 Ut} 7
An| 7 o= o|n| A gal gl o, W90l GFP & & 7 $H¥ hBM-MSC->
Aol thrF P DA EHA A ATH(A)E A HA ARLQD. 7 1A
AR A A AL () 9] AP E S sl &R Z o g A o] Th(Scale bar =
200 um in (a).) 3> DAPIE B0 G A o) 4 0 72 F A= v}, 34k B = GFP
¥ A EE YEFATHA W 9] Scale bar = Imm)

ol 2] gt A 7= hBM-MSC9] A &4 2 542 n|mAlo| &7 o& Fa&
HEX) ok= A o & el T},

<A Al o 2>

B2 2o o] EAE vl-9-29] A Ao Qloj o] |3k

EAE 7}-9-220| A ¥ 85 o] g 2 v Alo] =719 Aol thgh 21 -&
H7Va 7] Yal A, WA %] T 7Y Zof] ml9-~of PBS, hBM-MSC, || =Afo] Z#H
2 1] = Alo] E 1 7 hBM-MSC W 850 & 2 A8} 3 th(n=10/7").

HAH Y = 5047H4] P&t o= 752 HIAES oW, PBS A ¢ H
"h-2= WA 2] 109 F EAE vH-229] Q1 4ol & = )l

PBS A 2] ¢} B] 1L &} o], hBM-MSC 3= 1] = Alo]| Z# A 2] @ vph-$-23= 914
Zako] ¥ o] 21 ¥ ) 0 ¥ (p = 0.0035, PBS vs. hBM-MSC A 2]), hBM-MSC
2]l np9-2= EAES] 94 T2 Jaol Aol & Hf 12.0 + 1.80Y o]
2R F A v mAto] E/1 Mg H vk EAES] 9 T =® X8 o)

Ao A gl T H 12,67 + 1.040] 225 AHp <0.001, PBS vs. 1| mAlo] S
A9,

WgFo = v o] X mef vlE) A S IS A A sHA A AXF T
EAEZ Z 3 e vpg-2= A9 A e F ot 145+ 1.0 o] 225 thp <0.001,
hBM-MSC vs. ¥ &50]; p =0.007, 1] =Alo] & vs. W& Fo])(& 2a T %),

PBS 2| &2 H i A4 :3.166 + 1.075, hBM-MSC %] & : 1.433 + 0.534,

n] e Alo]| S A €] 1 1.223 +0.4936, P <0.001, PBS T hBM-MSC %] &, P <0.001,
PBS tf W] Aol 9 A m R etk o, a1 WS4 575= PBS * 2] : 3.640 +
1.284, hBM-MSC | & : 2.333 + 0.6831, H] =Alo] & *{ €] : 2.033 £0.2582, P =
0.028, PBS ™ hBM-MSC X &, P = 0.014, PBS th 1] =Alo] & X 8 & vebyitl]
ul2ba] PBS #] &0l H]8}e], hBM-MSC X & & V| eAlo]| 2 X 5 1= H
A R Ha QAR5 AA B Tt

W Eold 1E ] By e 4R 0.7375 £0.3235°] M, p = 0.005, hBM-MSC vs.

O
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[110]

[111]

[112
[113
[114
[115
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[116]

[117]

11
o] p=0.031, V] Aol & vs, B EFo] L3 8 Fo3 T1F
oA o 3 973= 1.1625 £ 0.3292°] T (p = 0.009, hBM-MSC vs. ¥ -&F];p =

0.024, M :=Alo| 2 vs. §E50] & 2b, 2¢ F2). HEFA T 15 A4S
N Fol gk 15F0l vlste] A AR Hell A R AR SHA TAAZ T
EAE<= 917! C57 BL/6VHF-2201 4 MOG 35-55 o} =4t Sl Efeo| =2
Ao, ¥ 2a, & 2b 2 5 2col] VERG A} o], v 4% v
EAE #| 20l 3 JAH 52 Hd(n=10/7")2 23 i3 2a). PBS X & %
pg-22= 453 W A A EEA EAER 2138 5 ¢l ok hBM-MSC £+
e Alol S 9 EA = 1ewe] Ha Ho) A2 Ay g s
HAEAIG HEFA= 1evd o JA A2 A A RS dAs
2+3} 3} (Points, mean; bars, SE.). 47135 2] M QA= HA XA F 14 HH
504744 £ = Lt PBS A i el ¥] 3] hBM-MSC HE3= 1] mAlo] &1
NEA B= Hd A5 A FaAZ T hBM-MSC =
n = AlolZdl A E X 5ol v e BW8Fol= o dAATE A A SH
A=A 2 THp < 0.05)(5= 2b). A A A3 o] 2} 7ol T gk 7} mb-g-2~ 0] F Ty
AGHAFE 7IFeF o, 47159 Ao AT A= Fod AT
£ H(p <0.05. Columns, mean; bars, SE. *p < 0.05, **p < 0.01, ***p < 0.001, one-way
ANOVA with post-hoc Bonferroni corrections)(x 2¢). ‘A 3= Al 7119 =H¥
A9 & Yehd T
o] 2] %t A3}l i= EAE "}-$-220| 5l hBM-MSC 3} 1| - Alo| 28l o] B 85 7}
HA A A e3tstal 213753 5 FEA It 21L& YT

o

o

<A Al 3>
WA 5 oo EAE vl-9-2 3o e G A ¥ o] Fof tjst g
g 5ol up & gl /A ONSoll G54 S Aard 5 2
| o] f-dol et W& Folo ai& glsteld, @)
FA6t7] 91 al A EAE nhg-229] @ 52 5= A& H&E 9 #-CD4=
o A FA ¥ = PBS A= 159 Hag A A Frbelgl o, et
A= A E A 5} Bl alsto] B850l gk Fofl = A th(E 3a F2).
AA 8 42 hBM-MSC 1= 1| mApo] &3] 78 2] 5.3= PBS #] &9
] 3ke] {A E o] -5 7HAA 71 A %H(p < 0.001, PBS vs. hBM-MSC A 5%; p <
0.001, PBS vs. H] mAlo] 2 &1 X &), 7 H X 5200 H] 5] B 859 49 AA
& 2 3k 7+ A 7F U ERFG TR p = 0.002, hBM-MSC vs. H-& F1; p =0.020,
1| Lol S|l vs, B8 5ol )5 3b ).
t}o}7b hBM-MSC F=3= 1] Ao & 2] 7| F-of o) 1] &
np9-2-2] Q Fo| A CD4+T M 9 3-f-0] e A 8] sk 41> W
Z71 0] th(p < 0.001, hBM-MSC vs. ¥ 85-4]: p=0.003, V] =
g5 o]y (5% 3¢ F ).

X

O Hd oon®
& N o ofy
roh ¥ o

v}
)
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[118]

[119]

[120
[121
[122
[123

[124]

[125]

[126]

[127]

12

ol ] gk A= 5 3a, 3b E 3¢9} o] YEE S, EAE nF-229] 8 3 7o) A
Sl TH 29 A 8-S AE6H7] AslA HEES 3 9)3} CD4% Aok 3l d)o]
Ty A} A EE A EE A 9-E EFATR(Scale bar, 200 wm)(5: 3a). 5 A 4
2412 PBS *| ol H] & hBM-MSC &= 1] Aol S8 /B X 27 A5
AR SHA 7 AaA 71 A& YERATE hBM-MSC Hi= 1] i Alo] 29 78 X] 7.9
vl &l A BgFo 7 A f M T =5 20-30%7H4] AA A Zar7 AL
U EFAtHp < 0.05)(% 3b). hBM-MSC == 1| = Alo] S& 7l HE X] 8ol H] 8 A]
W & F0] 7} CD4+ A 3£Z 30-40% 7% & A 81 7H2A1 71 A8 YERATH((p<
0.05). Columns, mean; bars, SE. *p < 0.05, **p < 0.01, ***p < 0.001, one-way
ANOVA with post-hoc Bonferroni corrections.)(5= 3c).

o] 2] 3+ 2 7} hBM-MSC T} 1| mAlo] 22l o] ¥-& %] 3= EAE nH-9-22 3 520]| A
A& HaAUo= Als glssit.

:

=

<A 4 4>
& F oo EAE w9

ap§-2~of| A A A g A E VERH Y T (p<
0.001, PBS vs. hBM-MSC *| i; p < 0.001, PBS vs. U] ;= ALo]| &3 %] &),

Ul 5ol A ] gh 150l vl&l W& Folgh 1FolA A g TAavt
W EFSTHp < 0.001, PBS vs. ¥ -85-¢]; p=0.017, hBM-MSC vs. ¥
0.038, 7] =AFO)| E & vs, 850 ) (52 db 7). g W ¥ Pl A2 PBSH 2l H
Ak-g-2= Z15-¢l H] 8l hBM-MSC 5= v Aol 9 X 5 ¥ “135-9] # 5=o| 4] MBP
o] AR AlE < A AT (p=0.048, PBS vs. hBM-MSC %
PBS vs. U] I Alo]| ¢ X 1),

hBM-MSCH+= ¥ :mAlo] 9 /P X 5l 15 v] 8l ¥ -8-5Fo] 715 ° MBP
A Al BA 5= AA 3] F7HEH(p=0.005, hBM-MSC vs. B -&5-¢]; p=
0.003, 1] AR & vs, W& F0]) (5 4 F-2).

ole]gt Ad = & 4a, - 4b W X deo} o] YEML O, LFB (R 9 )<}
MBP(o}2ll 3l )7} 4 Al 2 4= 2-9]3= EAE vh$-22oll A E4%3 1o &
AZ37] A8 A AL = G 23T dojd A 98 YERAT(Scale
bar, 200 um.)(5 4a). 7] 4 ¥4 & hBM-MSC 1= 1| e Alo] & 7 E X 5.0
H s A W& 5o 7 g3t E A A 8] ZarZ] 2ls YEFATHp < 0.05)(5 4b).
hBM-MSC == 1] = Alo] Z ¢ 7 2] fof] H] &l A B85 7} MBP %A A % 9]
T5 dA 5 R.5 3 3 -& Y EFA TH(Columns, mean; bars, SE. *p < 0.05, **p <

fu
=

[

o
o
S
~
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[128
[129
[130
[131
[132
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[133]

[134]

[135]

[136]

[137]

[138]

13

0.01, ***p < 0.001, one-way ANOVA with post-hoc Bonferroni corrections)(5= 4c).
A3 Aol A E A9 A9 et o 2] 3 2 9= hBM-MSC7}
v Abo Fel o] W R0l 2SS AaA 7|3, EAEY] 98 B2

o T
Azratks AL geletic.

<A Al o 5>

WL 5 oo EAE vl-9-2 oM AAGZ 3 A A3 Aol djsh g

273 A ZF 3 217 B AL GEAP-, Iba-1- 2 NeuN %Al Al £ 2 3 71819 )

PBS 7}-§-22ol| A = 7 E 8 A1 7 WA E(glial) 9] 4 7 ¥ A L9 o A GFAP 2
Iba-10 ZEsHA GAHE A E59] S7H7F - ot & 2= PBS A2
EAE 7}-$-20] 1] 8] hBM-MSC 3= v] = Alo]| Z& 7 H =] 2] @ vh-$-220f A
Al ﬁﬂxﬂg{g} | /H] o} 1L A 3 (microglia)2] 7} A% A2 gkl gt}
B 5 7 -oll A= A2 9 GFAP- 2 Iba-1 4744 o A4 A ¥ 2

o] Ao} LA EqF #H2E QLU 5a F2).

18] A 3} GFAP: p < 0.001, PBS vs. hABMMSCs %] &; p <0.001, PBS vs.
U] = AFo) E9 X 2 Iba-1: p = 0.002, PBS vs. hBM-MSC X i; p = 0.001, PBS vs.
Abol &9 X2 et uheb A GFAP- 9 Tba-1 A 91 Al 9] &7 814
1218 PBS % & 9} H] 1L 3}e] hBM-MSC 3= 1] =Alo] E& 7fE x| 5o 2] 8
2 st A A el o gk A o] a7k A ShE u] Aol al A 9
z,: o)

O

1% 4 3} GFAP: p <0.001, hBM-MSC vs. ¥-8591; p < 0.001, "] Ao & vs,
W8 591 Iba-1: p= 0.009, hABM-MSC vs. B -£5-9]; p=0.024, V] :=A}o] 27 s,
W8 FoAR et oh web 22 pE A s 5ol B e W FolE I
AR a7t AT 5b, ¢ 3H2).

) g 2 H g2 52 @ 2429 3] (gray matter) o] A A H M E Q] 5

Ao} Z17ke] Aol ol AR E EAE A5k PBS Aol H] 4
RBM-MSC 4= ] 3 ALo] 81 7185 2 €l EAE 7H$-2:9] 3] o] 4 NeuNe] 57}
7RI M I8 A s A A 28 2 o] N
Z7te

= fsﬂ]j_

= —T- XX .

Al 3] X—? A2 PBS A 5.9 H] 3] hBM-MSC 1= 1| mAlo] &9 X 58
"pg-22 0] H 4= Kol A NeuN WA Al 2o] =71 A A 8] F718 A&

135 tHp = 0.016, PBS vs. hBMMSCs #] &.; p = 0.004, PBS vs. 7] =Alo] &7

A &), ZLeH hBM-MSC H5= 1] e Alo| S 7 E X g of] v] & ¥ -85 g
2F0 A A A Aol A THp <0.001, hBM-MSC vs. H-&591; p < 0.001,

H] = Alo] E ¥ vs, B 859]) (& 5d F=).

o213t A7h= 1 5a A & sde} 1ro] UrEbton, A9 GRAP(SL 9Y),
Iba-1(5%F 3 d), @ NeuN(o}#l] o & X E o, Heutg o7 7}7})
A E, v A oA 9 52 A E ST EE GFAP A 39] i
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PBS X %% EAE v}l A &
7N 2 2] ¥l EAE w9220l A 2t
WaEoly 72 239}
1| Ao} i A E 9} HE-8-3}o] 2l ¥ 1= ba-1-2 47} 4] 2] EAE L5l 4] GFAPS}

Ae et o veglom, vt S eS BE 1559 AT,
NeuNell 4| 291 %] 1 th(Scale bar, 200 pm).

L= 5b% GFAP & 39| FA| 4] 418k o] Iba-1 YA A3 =+
hBM-MSC 5= W] = ALo] S&dof] v] 8l W&o of| A A4 nlAl| 3 3

Al =, hBM-MSC T+
A E AT (S Sa). Lo &

ool §9

A AL AN =

-

L AoRLATS] o] A a0 10 5 P s $A5 4 4 e
EAE 71§22 9] 2 420] 4] hBM-MSC 3= W] malo] Sl o] v 8] 8§51 3 2 -

NeuNYA M 3Z 9] =71 A A 3] F-71g A& YEFATH(p < 0.01). Columns, mean;
bars, SE. *p < 0.05, **p < 0.01, ***p < 0.001, one-way ANOVA with post-hoc
Bonferroni corrections)(5 5d).

Tal B, o] 2] gk A 3= hBM-MSC# || imAlo] Z§ o H
NSOl A A4 B A A7eta, DA NS S 7

242 S AL bl

1

<A Al 6>
& T oo EAE w220l X Thl Aol E 7} Th2 Abo] EFFQIZE 37 o
3k 3
oﬂ;lxd,A}o]Eég}o]vq vl-&) é%
nhg-222] 3
=8t
%7 & A3, IFN-y: p=0.010, PBS vs. hBM-MSC *] &; p = 0.005, PBS vs.
n| = Alo] Z8l X & ; TNF- a: p = 0.042, PBS vs. hBM-MSC %] &; p = 0.009, PBS vs.
%) &.; IL-4: p = 0.004, PBS vs. hBM-MSC #| &; p = 0.001, PBS vs.
iAPOlﬁ% %] 5.; IL-10: p = 0.022, PBS vs. hBM-MSC #] &; p = 0.008, PBS vs.
Bl _‘tAPOIEL% A &2 e, B o A= PBS X 23 “15F ¢ 1] 8 hBM-MSC
= = 2 7% 1o A IFN-y/TNF-a Thl AFo] E7FQl o] ¥ o]
A2} IL-4/IL-10 Th2 Abo] £7}Q1 9] & o] & %] 3] F-7Hel &

21—2)

2 shi=A) FAels}] A, 2

8}7] ) 2}i= EAE
& AFol] A IFN-y/TNF-a. 2} IL-4/1L-102] ¥3-2- ELISAE

% ohel

= -

Haﬂ*H
319l

£5-9]; p=0.048,

125 250 v &% ¥ 1F o)A IFN-y/TNF-a Thl
o] Bkl o] & o] A3 ¥ A2} IL-4/IL-10 Th2 Alo] E741 9] WF o]

Hllz/\}ol%% vs. ?oi TNF-a: p—0006 hBM-MSC vs. H -&5; p=0.009,
U] Abo) 9 v, B &5 IL-4: p < 0.001, LBMMSCs vs. ¥ -&591; p <0.001,
H| = ALo] S s, %%?04 IL-10: p=0.028, hBM-MSC vs. ¥ -8-5F]; p= 0.043,
H i Abo] &9l vs, B850 2 W ERRL AL, 2 W 2pE 242 o] hBM-MSC B

|

]_
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[149]

[150]

[151]

[152]

[153]

[154]

[155]
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A3 F7hE AL Felar (s 6a D 5 6b FF). e 7] W whge
CNSE A A Fo]Fol] A FRItol| A o] Fol ],

¥ EAE h-2= 5255 ol A J 2] ¥ loh d74 W 9
G2 ELISAR g3t i) o] 1§ A 3= = 6a

AT A ¥4-& PBS X :ol] ¥] 8] A] hBM-MSC HEi= 1| mAlo] £
NE A ] E 7§ IFN-y/TNF-a Thl Alo] E7F1 0] A A 8HA] A" AL
LER H, hBM-MSC = v Ao S|l A E X 5.8 1550l ] &) ¥ &Fo] 8
Lol A FrAkgE s | o] R sl YEFE TR 6a).

PBS %] 2.0l H| 3] hBM-MSC 3= v mAbo]| & &l /i A 2] 1559 45
IL-4%} IL-10 @84 W& 30| AA A S7Hd A o2 e o,
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