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Mesenchymal stem cells for treatment of experimental autoimmune encephalomyelitis and the
immunoregulation mechanism
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[ Abstract |  Objective To observe the efficacy of mesenchymal stem cells (MSC) for treatment of experimental
autoimmune encephalomyelitis (EAE) and the related immunoregulation mechanism. Methods EAE models of C57BL/6 mice
were established with MOGsg;55 /CFA emulsion and the EAE mice were randomly divided into MSC treatment group and EAE
model group. MSCs were purified and cultured from the bone marrow of GFP-C57BL/6 mice. On the 15" day of EAE model
establishment, MSCs (1X10°/400 L) were injected via the tail vein for the MSC treated group, and 400 L PBS were injected
for the EAE model mice. Then we recorded the clinical scores and analyzed the pathological changes of spinal cord so as to
evaluate the state of EAE in each group. The peripheral blood tumor necrosis factor-a ( TNF-a), interferon-y (IFN-y),
interleukin-4 (IL-4) and transforming growth factor-3 (TGF-B) cytokines were evaluated by ELISA. The percent of
CD4" Foxp3 " Treg cells and GFP' cells were analyzed by Flow cytometry. Results Compared with EAE model group, the
MSC treated group had significantly decreased clinical score (P<C0. 05) and less T-cell infiltration in the spinal cord. MSC
treated group had increased peripheral blood 11.-4, TGF- and decreased IFN-y, TNF-a levels. Moreover, the MSC treated
group also had greatly increased ratio of CD4" Foxp3™ T cells (Treg). The MSC cells almost disappeared 10 days after
transplantation. Conclusion Mesenchymal stem cell transplantation can effectively treat experimental autoimmune
encephalomyelitis in mice. MSC may exert immunoregulation effect through increasing blood anti-inflammatory cytokines (1L.-4,
TGF-B) and decreasing proinflammatory cytokines(IFN-y, TNF-o), which can prompt the naive cell differentiation into Treg

cells. The effect of MSC remains even after disappearing for a certain time period.

[KmEE] 2014-05-28 [#E=ZHE] 2014-10-30

[E€mE] EZFAHARP¥HR4(81172835). Supported by National Natural Science Foundation of China(81172835).

[tEEEN] skBRAE M +4. E-mail:zjhfc520@163. com

* W5 VE# (Corresponding authors). Tel ; 0371-67966309, E-mail; xingyunerliu@163. com; Tel : 0371-66913118, E-mail ;jykmingliang@163. com



S5 1. sk R S I FERUT A0 NIG YT S U P B B GBE M R 98 B9 T R SR e 9 T AL o + 35 -

[Key words] mesenchymal stem cells; experimental autoimmune encephalomyelitis; regulatory T-lymphocytes; immunoregulation

[a] 75 5t T 48 Mg (mesenchymal stem cell, MSC)
B AR E S B 2 01 e 0 LR T
AN CEAAR SN R E W5 S AT L W] A S R T L AR
Bl LR UUREE R 0 L TR B 32 A RN
B2 A 22 T 2 B0 M i 2 A% ARG 37 T8 VR AR AF IS AT
HAZ 0L ae Y . R B ORI 2 [H] R 5 05 1
MSC., — R A 23 51 1 32 1 g2 B » B MSC A
AR R . MSC # [7) Fp S5k T 48 Jfa 35 6 Fn
Y4B 1 S R A AR AS T TE 52

% Kk PETE AL SE (multiple sclerosis, MS) & 48 #
Rtk T 40 S0 B B S P . MLR ™ 4 A
Rt T 4R MS & F 2 HS . St
B B o 5 P N B 86 K (experimental autoimmune en-
cephalomyelitis, EAE) J& MS fy B Sh P #i il A&
WA 43 B 24k 1 MSC B hE 2 EAE /N BUBE AL,
2% MSC Xt EAE B 7 80, #4838 4 522 1 15 HL il
MSC IAY7 3 S Fe s 9 1Y B BIF 78 32 AL e AR 40

1 MBFFIE

L1 XAFNE R4 (FBS) A Gibeo 24w ™
fh s DMEM K% 3% 3608 Invitrogen j= i 5 8 85 /D 28 JIK
J& 40 M B 2B 11 (myelin oligodendrocyte glycopro-
tein, MOGy;.55 5 Ik JF 51 : Met-Glu-Val-Gly-Trp-Tyr-
Arg-Ser-Pro-Phe-Ser-Arg-Val-Val-His-Leu-Tyr-Arg-
Asn-Gly-Lys) , #iFF 98% , I T ¥ 3 /R AL A 7l
IR 58 4 Mk F (CFAL K 6 25 & 4F BUAT | & =&
5 mg/ml) W T b g =AY RHCA R A B H X
B R (PO T A6 50 S A5 AR W H AR A PR A5 KR
Pt/ B PT K anti-CD4-FITC I anti-Foxp3-Flu647
¥ T eBioscience 2 F); ELISA &5 & W T F ¥
B AEAR R A BR 2 7] s BD FACS Calibur i 204
LA Ry 6 [ BD 28 w77 s A0 85 U0 R AL R 2 [E SLEE
2w 7 ELISA BigbR{XCh Bio-Tek 23 w77 il

1.2 S®kshHmAom 6~8 A C57BL/6
/NEFD GFP-C57BL/6 /MR T8 20~25 g[ db &
Y 38 A 4 520 S W) B R A R L Sl AR VR RTHIE
5 : SCXK(3) 2012-0001 ], 1 37 75 0] 7 48 55 45 5 )
Hls SPF 20 3R 85, 6 30 2 C57BL/6 /N AT
EAEBR . ZERMEEHESES 15 K. BRxE 2
HEET- /N BEHL S EAE 4R MSC iRY7 4
1.3 IR EAEBEAWZ IR IERIFS>IFE /DR
WK T 2 m e CFA #il MOGs; s 1Y FL AL )

[Acad J Sec Mil Med Univ,2015,36(1) :34-38]]

(5 mg/mLi) CFA 5 1.5 mg/mL ) MOG.; 5 &
Fie SRR A o A 1 3 S 4 B 52 4 ar v A 7K /Y 3
A 4200 pL/ R IERIEE S 0 R 2 K 2k iE
5 PT A& ) (B B 1E 200 L PBS H) .2 L/ ., 458
WF AR XS /N RAEATIE R PESY 0 4 IEH /NER0.5
gy BETEH51.0 4y, R MR 1.5 4y, — )5
RETET752.0 43 WG B TE JT52. 5 43— Ja BOME S
T3 —Ja KT 153, 0 4 PG I MERE 5 3. 5 43 # 41
RO 5 4. 0 43 BT SO 58 A REHE 5. 0 43 . FE T,

1.4 MSC &5 & st Ao A5 44 FUHENR E AL SE 20
HIE#H GFP-C57BL/6 /NEL 7E TC B 450 F 3 25 /1N B
JVS B R BB R S R L A ] PBS vh gk B B s
O A, 394, 2 X g B0 5 min WCAR 20 ML 4l
15% FBS ) DMEM $ 5% fi 7 2 40 i . 14 4% 40 g 25
BER 1X10° /mL, it & 7 37°C 5% CO, ¥ 3244 v ik
Fr¥53%. 4 b Jg 4 . 25 B R WG BE 0 40 ML 2 ) B
12 i 1 ¥R .3 d Jig b G T 00 45 Tt B 24 i %) il
R, >80 V0wl F R I T AL 2F AT AL AR 9% . MSC 1%
REF R 24 5 AR, B T W5 MSC 4 i ik 95%.
EAE 555 B9 %5 15 K, i A B 1t 0 1k =1 B MSC., i
e MSC B LA R 1X10°/400 L f9 422
R K E S 2= MSC G 7 4 /NRAIR A . BT EAE 41
/NG R R MK ST 400 pL PBS A% R

1.5 AMARBEIA oA MSC BHEEH 15
KLFEHLE R EAE 4181 MSC VA T4 /N & 3 H.
20 g/L R L2487 0. 1 mL BRI/ H 40 g/L
Z B W AT 0 WEVE U R A IBCAE /D B . B
TFAUZBHEEPEE 24 h J5, 5% B K FEE —
B I8 B2 e g BB AT U0 R b H-E e fa

1.6 ELISA #alh¥mieEFe4% MSC B
JE A5 15 K, & 4/ BB 5 HuEAT R e ik B, 4% BR
ELTSA 270 &5 15 W 45 19 22 SR A D 1t 5 v 4 i PR 5 e
A F «(TNF-0) . TH & y(OFN-y) . & 4
(IL-) A KA T B (TGF-R Ry & 4,

1.7 #wX@l K5 M Treg 42 MSC £ 2 4K s KAk
Mg AL MSC B GE 2 KA 10 K., 43 B #ifE
R FIALFE/NER 3 L IBCHS I FH A e Ficoll 43 85
PRIBCERAN A2 240 1, R P O 20 MR A T GFP 248 Jfd 1y
Fefil, MSC BBAH JG 5% 15 K. Ab B8 /)N BT 35 BT 2
LB T HS00 I 240 M AR 1. 5 < 10° ARl i/ B R
¥tk CDA-FITC.Foxp3-Flu647, ffl FlowJo #4443 #7 W5
A1/NEUEIE CD4™ Foxp3™ T 4fifif (Treg) 1 L il 454k



e« 36 o

BTERREEM 20154 1 H L5 36 &

1.8 itz RAI SPSSI7. 0 Gttt #FiF 174K
#5530 Br o Rl GraphPad Prism 5 1 2y £ & T 2 F 4
Bigeit st TR, iR o £s £R AR
21 1) 25 48 A B LG AR PR IR R 5 25 40 T R ¢ K
5 56 7K HE Ca) 24 0. 05,

2 & R

2.1 MSC##ijEs EAE DR #9857 2R EAE

MSC

l***

- EAE
-+ MSC

Clinical score
(3] W 1.
r 1

2 4 6 8 101214 16 18 20 22 24 26 28 30
Time #/d A

BSJG % EAE 4181 MSC 3897 41 /N BUHEAT I R 3F
435 B0 MSC 3G 97 41/ BRI IR PF 43 78 MSC 8 #
JE A 2 R R BB AL (P<<0. 05) ., Z J5 H ik
SRR (B 1A,

£ MSC B AE J5 55 15 K. B4/ BRI B 41 21
Y 45 R R EAE 41 /N RS BE 4 8UE K
T 4 fa =, MSC JaY7 4l T 4t A i2 T 55 0 B i ol 35
(K 1B),

B 1 e 3R T (MSC) X RIe 4 B & %k M I & B8 K (EAE) BT

Fig 1 Effect of mesenchymal stem cells (MSC) for treating experimental autoimmune encephalomyelitis (EAE)

A The clinical score of the two groups (* P<C0. 05 vs MSC treated group, n=8, #=£s); B: The spinal pathology at 15 d af-

ter MSC transplantation (H-E staining, original magnification: X 50, X100 [inclusion])
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Fig 2 Cytokine contents in peripheral blood of experimental
autoimmune encephalomyelitis(EAE) mice at 15 d after
mesenchymal stem cells (MSC) transplantation by ELISA
* P<C0. 05 vs normal group; © P<C0. 05 vs EAE group.
n=5, xts
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Fig 3 Ratio of CD4* Foxp3™ Treg cells in splenic cells as determined by Flow cytometry

MSC.: Mesenchymal stem cells treated group; EAE: Experimental autoimmune encephalomyelitis group
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