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Comparison of Various Animal Models of Multiple Sclerosis Induced by
Different Antigens on Different Animals
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Abstract; [Objective] To compare neurofunctional impairment and pathological features of various animal
models of multiple sclerosis (MS )-experimental autoimmune encephalomyelitis (EAE)-induced by different antigens
on different animals. [Methods] C57BL/6 mice EAE model, DA rat EAE model and cynomolgus monkeys EAE
model were induced by MOG 35-55 peptide, guinea pig spinal cord homogenate (GPSCH) and cerebral white matter

homogenate (CWMH) emulsified with complete Freund's adjuvant (CFA), respectively. Neurofunctional scores

were recorded. Tissues were sectioned and stained with hematoxylin and eosin (HE) for revealing inflammatory
infilirates. Solochrome cyanin technique or Luxol fast blue staining was used for myelin staining, and Bielschowsky's
staining for axonal damage. Ultrastructure was observed by electronic microscope. [Results] EAE models were
successfully induced by all methods mentioned above. The morbidity of all the experimental animals was 100%.
However, C57BL/6 mice EAE model immunized with MOG 35-55 peptide was chronic and progressive, with mild
inflammation, obvious demyelination and axonal loss. DA rat EAE model was acute, with severe inflammation and
mild demyelination. Cynomolgus monkeys EAE model was versatile, with acute, chronic relapsing and progressive
course and the inflammatory infiltration and demyelination of brain was obvious.  [Conclusion] These data may
indicate that neurofunctional scores and pathological features could be distinctive of various EAE models induced by
different antigens on different animals. C57BL/6 mice EAE model immunized by MOG 35-55 peptide emulsified
with CFA could be an ideal model of MS.
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S I MR AR A S TS B R (experimental
allergic encephalomyelitis, EAE ) 2 p [ F AU _ 7] #f
| RE RASRER SR S SR RS

PR B S SRR DL CNS A A
B R R AIE B3R R PR AR A I T B B G i e 1,
REBUR AL, B B M sh Y Bk 13
BN, AT A A S B I PR
URF S EAE, H A8 B EAE 52 & hiE
Ak (multiple sclerosis, MS) A AB L, 2 MS B4 F AL
B, AR, REBRFZ2EHRWERETR
9, SOREAR, ARORE SN E, T DRGSR B B, A
RRIGR By MS, FRIFHA 15 Fok—EHNEFE
EAERIHIERBDIZE, T EA BB AR BRI
WG EORNFZhY EAE B8 R B

1 ##5F*

1.1 F MOG 35-55 2| 4L ifi %l 1E CS7BL/6 /N &
EAE 153!

.11 s%%## C57BL/6 /N, METE 6 ~ 8 J&
C57BL/6 /MR 14 H IR E 16 ~ 20 g, SRR
Tl RS L0, MOG 35-55 W Fhn&
K Sheldon A=¥IFAR AL,

1.1.2 C57BL/6 > & EAE & & 5 EAE #i#l
N7 2 B8 Zappia SPGB R T IE , MIRANE . BEA
S P BE B va 5 B2 R ST 0.1 mL B MOG
35-55 FLAL W, H A MOG 35-55 100 pg, 524
Freund' /5] (CFA)500 L, Hi 8 500 wg K% (14
7 S FFH (Mycobacterium tuberculosis) , % H 3h #)
TESRPER X RN 48 h J5 & I 5T 400 ng B9 E A
%35 2 (pertussis toxin)

1.1.3  C57BL/6 s & EAE % +F & C57BL/6
/NER EAE R 1E PE R SR ) Pluchino 25093 38 1Y
T PREIN T 1 R R RE T, 2 g, R R
ENE; 3%, TeRE TEMITESRE,; 4
%, Ja R WEER s 5 9, JE S e RERR; 6 9,
FOIR

114 mEEE TERWE 10 d83 R,k
FH 40 g/L 09 22 58 B O PRIE v, DR A FE | BCE
RERIEREE, HAHZRFREEEE, YAy
FOUIRIBE S ~ 6 pm,4 CHRTF, HE Jeal,
VAWLER R REARAL , VEAY BRUEDD, 0 43, A K140
M5 1 4, DO B 9 PR AT AR ;2 43, 56 Mk 40 i B

RREEMEWEE;3 o, TEZHN0EERR,
JESE A A LRI S BT DX, 5 S R IX 48k Ay ¥R i
B ) I A T L, B 45 16 H 514 (solochrome
cyanin) ; FIR VLS RERH IR AE 0L, PEAT AR an 1 127,
L3 R ET DB A 2 4y OB RT
AL TR BA S A B BB 53 4, HORBE R BRI
Bl R BERR BRI ALG 5 4 43, OB BT A & & Bl T
Z W i ERE B SR B8R, FEEA CNS SER N
REHBIANRIE ; 5 4, 712 FCE T Fm e &
JBL RN BN REREWITE, FEA CNS SLRMAY
RANFIRNE S ZRGe . FIC R A9 Bielschowsky Ha(4)
Gu WA SR A

1.2 ABEREBEARAFRFEZE DA KR EAE
BIRE

1.2.1 %33h4  Dark Agouti(DA) KR, MEMH: 8
~ 10 Jl,10 H KRB E 250 ~ 300 g, s IE T
WRZ B LT s,

122 HEREMNFHEGHE DRSS %
(Guinea pig spinal cord homogenate, GPSCH) 5 3f
K 58 24K 7 (complete Freund adjuvant, CFA )34 %]
REVERTURERFLY) o KB B 20 R
W5 (50 mg/kg, B EST) , AT i vk AR B L 7K
DR 200 B BOE i, N B B
HHE, PR R, R R, ISR ) S 4
FAEFI (CFA) , FIVEST 28 KB T , 4 B & Ak
A, BB R AE 2L o

123 DA XA EAE #hH#A # 5 DA KRE
IRER R BRE HUERESG , #1755 B T RSy Rk
FIELAEY 0.2 mL, IEF 5 RELE Bh e 5 [E) 4650 &
CFA + ATHERK . e B M 5 BT A sh ) 15
HOWEE R BUIR B WS IE O, HFRE R & ,

1.2.4 DA XX EAE s ¥4 8A% 25tk 5 1T
S HRUEFR F Reynolds S5 SHIRIE 0 s, BRyEINT
045, TR 140, BRI a2 4, 4738h
RGE R BEARPR SR8 ;3 40, JERETC T 54 4%, JE JBURR
5 o, DRI BAET

125 mEA&eE TERFRE 10dB5 R, 5k
H 40 g/L 089 25 5 0 VR VR | R AL BT | B
AERE, B, VAU R U RRE S ~ 6
pm, 4°CHRIF, HE e . IR, LBF BE¥IY A .
Luxol fast blue(LBF) Yo CIULEEAEHE 41500,
1.3 P[RR B B S R GER IR EAE 155
131 sSkgzhdy B M6 ~ 10 A,10 H,
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PR E 2.5 ~ 3.0 kg, SRR T T AR R
YLl

1.3.2 HEBAEN SR & (RGN,
HEETE A TET 70 CE 7 18 CTFE KR,
AR RE /RN = 1/1.5 ¥ B Bin PBS, ik
TR 5 R A3 e R AR = 1/1 0 CFA, FvE
GBS R AT, 1 B A AR, B BEHT R AR 2L
.,

133 AMBMHEAE v AR ey &5 BEEK
YA EAE HERA KT W LA R
HBEs 2%, 2REIYIRBFIIESE K
F IO BB S EAE WAL RER R, &
AR BB 5 0 B9 B2 T St e s ) g b T
0.2 mL, B 3 ~ 44, 5~7 dJFEEEFH—IK,
1.3.4 EAE #9575 %4z M EAE MG R
B P AR IES PR Massacesi 2 UVR45 BME EAE I
R E TR 8, A 6 .0 9, IEH ;1 9, Vg
WE R SRR R R M2 S, SR TR R E3
S 7T B AW TE BB 4 G, DO ISORE 5 5 9, i
1.3.5 EAE #95m3E4 & FAIX ARG 10 d /Y
EAE AT P i, BURIGFERE, —MIG-70 CH
17, 40 mL/L B F EE VYRR 78 6 b, IRtk
VEIG , ISR SR I U1 S 21 | S8 1 5 IR T 29301
WA BT NG T B BRI 0.5 em B
WL LR R AT K B R |
AU e 5kl HE YL @ SR AR
b, > B e b H e (o AR BE A AR L, BB YD
F Ve S L, T SHORE B DI B 1 mm
% 1 mmx 1 mm K/PAIEARET 25 /L B
BEFN 20 g/1 22 5% FP A AT [0 YR AR & %2 3 h LU
bLBURE, KA LERE EE 1.5 h, B TR B
K, FEMNE Epon812 AR AO R L]
A, EER A M AT BERR A WY , 5 J5 M H 32 H-600 %
ST BEILER

2 % X

2.1 C57BL/6 /M EAE fFIETL

FTAE sh) 100% 5% (14/14) , - 24 s B 1]
(143 = 1.5) d, F¥HRBE TR (2.6 = 0.8)7), &
FTIRIEPESY (3.9 = 1.5) 4 SR IB IR EBUE , gk
BEREH) EAE (& 1),

W

T T) 4 6 8 10 12 14 16 18 20 22 24 26 28 30
t/d

1 C57BL/6 /MR EAE R1EEN
Fig.1 The change of symptoms in CS57BL/6 EAE mice

Clinical scores
ST —Y R NN

2.2 DA kKR EAE Zh¥EE MRIETW

KEGESTEG 14 d EHERE SR ']
BRWAR R BT TR, AR R R RE R A
A T s, AT R T T A% BN BB U fE
BCTE 1 e, N\ BB S N RRIR R &3S R
DO o, AR VLA H A HOR M BIBE T, L3
KB TFHRERS 16 REAGFFHRER, BRI
(14.9 + 0.9)d, FIHN—KERELRERE, Kk
R 100% , -2 SR A 10 d, &9 B I
JESTEE 18 ~ 22 4 R IE IR E B R, T iE
PRIEAYH 3.4 = 1.1,

2.3 AR EAE #ERRFETL

21 PRI WAL MRI Al CSF 42 & 3,
0 FH ) b 2R A iR 1 5 50 S B 12 R e R
LEREHY)TFEE 5 ~ 30 d B, FERI N G
ZERE VERE D& IRE T, R JRUT R R
FESR . T SLIR S 2 RIE R E AR, IR
PPy 2.5 + 1.2, B—PI BREIC T, ZIRE 2 AN
12 B e EggRs 3 RER,6 Ay At kE
Al EAE,3 HoM8 R A EAE,

2.4 C57BL/6 /MR EAE fRER%F &

A8 HE e 55 51 & DUEH8 19 S E 4 J IR 18
TEE T EL 2R R E (B 24) , A LB EL
LB 2B), M Bk, SERER . IR JAE AR TR
% T E R E R Bk E, REWSHN 2.0+ 09,
EAE 20 i BE W ol A 5 SO g MR T AT, 2880
A BB B B (1 2C) , M Bk 2, TER AL, i
TRARAR  BEEEITEAY R 4.0 £ 0.9, HIRYLELRE
R BB AR PR E Y, Pl SR B AR T ()
2D) , WE W ILFEIHFT,

2.5 DA KR EAE ZhiiEs iR 45 R

251 HE & %% HEYEENRET Al AR
() DA KBTI B4 R P A KB AR IR
W (B 3A,B) , 3& K /N T AT i TR B
NI P B A R BUR , BEMER S (A
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B4 EAE BERMMEEDEERRT

Fig.4 The change of vessel cuff in brain and spinal cord

with EAE rats
2 C57BL/6 /I\NR EAE BUfBIBE K TS A the vessel cuff in the cerebral white matter, HE 200 x;
Fig.2 The change of pathology in C57BL/6 EAE mice B: the vessel cuff in the spinal cord, HE 200x

A the inflammatory infiltration in the spinal cord, HE 200 x;
B: the vessel cuff in the spinal center, HE 400 x; C: the demyelination
in spinal cord, solochrome cyanin, 100 x; D: axonal loss in spinal

cord, Bielschowsky 100 x

5 REZYEERENEST
Fig.5 The change of demyelination in spinal cord with
EAE rats
A normal myelin, LBF 40x; B; the demyelination in the spinal
cord, LBF 40x

o 5 e
El 3 EAE REXNEHE HE L&
Fig.3 The change of pathology in EAE model with
DA rats

A the inflammatory infiltration in the cerebral ventricle, HE
200x; B: the inflammatory infiltration in the spinal cord, HE 200 x

4A,B) B RERAE ER A B, A RIE
D ER PRGN IIRE S AR R R R,
At 2 e AR R G A I A8 R B A R AR 1 4
BRI B IES £2 RAE 200 T H R KIEA
S AR AL 5 I PR 15 T B R AR — B, RIEVE
43K 3.5 0.8,

252 LBF F&#£R HEWHRLGIEIEHET I EAR o i
YR BEBE R R, Y IR (AN B 5B) . B EERE B 6 EAE MREHRIEER

PR 2.0 + 0.4, Fig.6 The results of pathology in EAE monkey
2.6 ﬁ%ﬁﬁ EAE ﬁ]%*ﬁﬁg H"J’Fﬁnfgﬁﬁ A the vessel cuff in cerebral white matter, HE 40 x; B the

demyelination in cerebral white matter, solochrome cyanin, 100 x;

61 REFA HERE. A 7.
2.6 14‘ t% i]u . I:}E 7&@ LU ré EEAE %J\ Al C: the early and mild myelin degeneration, EM,1000 x ; D the severely
]ﬁ \BW :F N /J\ il ﬂ]ﬁ' HJE/J\%H*E E] j(E:%‘* &g N %7@2 demyelination and axonal degeneration, EM, 1000 x
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YRARIRIE AT AT B BN B 4 2 A R
B (B 6A) , RAEES>A 3.0 + 0.8, BEEHYL . I
B . A B BE R S A, 40 A ZE /N ER KR L (I 6B)
T /MR B 2 ok DL B BE R AL, A RES 7,
W 1 5 R Wk BE RS e A . IR AR RN PE 4
2.0 £ 0.8, A

262 WHEHIL A EAE FHEI AR, D
G, B B T DL ) IE R B E A PR 2D S IR BT 4T L (ODC)
Ji 2 ELRA S B, B PR A A A R Y 2 R o
BT BE RS AMRUZ IR H (B 6C, ZEM) , BEEH N
g sEHr (B 6C, A, L7 3k ), {2 ODC K B
WA (B 6C, A, AR Sk ), Sonn g e ik , U ABEH
HRT S AV A, A O BRI S — U IR AR
(B 6D, 22, 407k ) o 18 EAE BRX /MK
AT R 2 B P T O B S A i O S O e
T 2% B ek /b, A 1 B 2 A (B 6D, A
O,

3 #

3.1 AEHEK EAE f =

BEMS B IEEE 2 (MBP) W & B EAE BERVH B
KEBEIRRE, B SRR RN R, B BEIE R,
B RN & SRR O I B8 A s L, ik
EI,CNS F+ o MEN—FHEED M2 2FE
EAE HBEHE S AL A, JESRIER & 2 e
5% JBC J A LS 2 1 (MOG) , B2 & BLET X MOG 1Y
LR BESFE P PN R A A1 1 U RERY , TR 45T
Bt MOG Pl RE %1 Bt R Pk EAE BIRI0) ) R
THERBATERE KB EAE, BFIVES 35 ~ 55
FRB: MOG 7E/N R A5 & B kK —27 fii A4 MS, T
e H-2b NEIE R B R MM, E1f15 MBP
P& B EAE AR BRFEEA MS HR .

Z3CF MOG 35 ~ 55 355 C57BL/6 /N, EAE,
B sh¥) 100% K97 , T35 &Rl (143 £ 1.5) d,
FHEIE D (2.6 + 0.8) 77, BIRIE I (3.9
+ 1.5)40, WK E BN, RORE N5, i Bl i B
i, BATA N MS IILFRT, FKEE RS
FPUREEE DA KR EAE FiA s 14 RAR
100% &% , 35 598 KAECK 10 d, &5 H 5 g
KEEHURIS 18 ~ 22 d, SR TH IR B, RBoE
MEE, DLBERE R, S R AR, i R R R
HOG PSR VR B A EAE BEFY 12 H . 4ERzh

YT 5 ~ 30 d &%, AFE 2 AN 12 REd
HEBEE 3 RER,6 A AN KIER EAE,3
R8P BT EAE,, (R , F R VR I 1 B 5 3%
NEEFE LT MS A,

3.2 AEZHWH EAE BRI R

EAE BB ST AN S U R LR O A

5, T H 5 i (e 5 56, ZREsE it
5 &P EAE B4 4 J& G il 912, EAE (05
TR 7 Gy B TR (Te B (R ) 2w, I 5 A A )
Ve EEEIN T 40 818 % RS+ MBP =4
YRR N, MR R R IR 2R EE S5 MBP
FIR) AR SR BB 26 B DR e A R (RS AR A
SRR ZEORTR]  EL 32 R AT IR BE T AN TR] , DA T %o
EAE 5 Bt AR R, ZF5EIFSE Lewis B SIL/
T R R EBA SRS,
321 R AFFZEBEN EAE 895 BRI,
Lewis B EAE JE# #8%, SIL/J SWR/J F A v
EH Y KM R X EAE W AR B¢, T Bow-Norway .
Balb/c Fh RN} EAE A & B WHPLIE , H90IESE G
I B T 4HAR b Bl = X MBP SR 3240,

FHRAE R 5 SRR SR . s G ERIT

TS M TEEE N IR 5152 KFER K
iKBE 155 EAE &4 R &K 80% A K5, il
T A KA ST ; 3 HL B EAE TGS 7EIG PR i 2
G A AL AR 45 0 T 5 A 208 0t i A i 2 o
B, B B EAE B RS I REERA 5
WLEE ; 3 B R 5y HEAT 5 LA 2 MR i, T ks
MR EAE AR ; BBREMIZERR,
THRES AFEZRK,
3.2.2 #  NEFEBEXN EAE BBUBERF ,
o E R . B | Callithrix Jacchus JEXT EAE
EHERR, AREINARZ, B, HRER
MHC-DPB1 &5 {3 % [H 2 M X EAE SURt 0 3= 238
fEREZER,

TER R AR AN 2, R 15k EAE
RHEIRE I8 90% L E B R RN ERHELE,
— BAEEES 6 ~ 12 d; SEARI 5 WERPEH 5 B B
A A I 2 5) AT HOR S EAE Y & R 5
PR R A A S5 e 2k AR 5 A28 CNS i gki
PRI SRR IE AR, T LS AT
JB 225/, 2y ae iR va R ER R, BT HL R
BrfE KR, AEFFEAZE MS R4E T EEARA  4E
3, Genain Z2HA S AE AR A ISP FIA ) He g5
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RYFEEEA AU, JEAR K EAE shi i
i MS BB SE R AL T HE W R EIS R , FR 7R
MS )RR = AR B IR T IS T . 53 4k,
Genain™IH Callithrix Jacchus & I BE8E Il CFA
FEIE L RR-EAE , A T 93X Pl EAE BRREES MS
A RERE DE S AR AR, T HIACH B Bk 12
e HHEE MBP F1 MOG , 53 AMULA TH3 A 33 B
B EAE 7] DAffi#5 EAE (9 MRI BF5% B ] B8 | T
H IR BB 5T W] AR MS BOIRY T BEE

FATTA SIL/T /NER (DA KRR £ 28 48 Bl 2 1
YET EAE AL, H BN RIE SIS FIP A R —
Fhah ¥y 5 ERGETE A KRR E R K EAE #5 [H
e, BATEA B RIPURAER —F s & L%
RikLe, TATUIN K ARSI HKE T DA KR
EAE ik SRl Ik &R, S 0E K2
H EERE R, R SRR IO B e R A R
FH MOG 35 ~ 55 FLALW #I4E C57BL/6 /N EAE
TS B e (BT | JR0E S N 4%, Fd B 4 7
S, J& MS B FSEAL, FRIRI IR A (3
SN EAE EBRA SRR, AR X
B, A I8 v R ALY AR F 2 R AL, (EfE
Yk B ot , BP0 B AR /b | T E A Y
RN LR B, NS A KBS T 5 AR
SRRIT AT .

M2, NEPUEFAEh 2 &AL 5h
WIRLEL TCIE DR AR . 1 2 T REDE43 RS B A I
A A RS, B MOG 35 ~ 55 FLAL I HI/E
C57BL/6 /N EAE BRI MS ML R
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