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WE : B AT EREFA (RA) xFERIE G LR mAs £ (EAE) R K EGFa R LR
H. FiE 60 R C57BL/6 A RIAMAS A B4, EAEEA L RAMKAIF4, RATH T, RAZHH T4,
HPEAEEA L RAMKAZL, RATHITH, RAZHFLE A MOG35-55 % KA EAEER , RAKAZ
8, RAVHI B, RAZHAZTHEMTHS TR, B ELRDED . IWREM D F IRk, A2ttt
%, HE % &40 A 20287 R 2o L2 0L, Western blotting A A8 2028 p—NF—kB & & KA, BEBE %95 R M
KM AR G mIA-F 18 (IL—1B). IL—17 F3AKF, AT F RSB RS AN AR IL-18
F2IL-17 mRNA R L, R ZABTEE BB RIERAKF TH, RAPHFL., EAEBEA K (P <0.05),
RA P A ZERAKA F4L, EAERER LK (P <0.05), RAMKAZHBAERLK(P <0.05), SFFHEBIEE
HERAMKA FLL, RAFH B, EAEEEA 284 (P <0.05), RAFH THERAMKM F4, EAERBMELE(P <
0.05), RAMKAZLHREAEBRRAL(P <0.05) . &fFHAYZ I GEEARIF 2R RAIKF FL4L, RA P4,
EAEMA 284K (P <0.05), RA T A Z4HR RAMKA 4, EAEBAL4K(P <0.05), RAJKF S4L4 EAEBEA 40
1&(P <0.05), RAZFHZLLHE $ &R RAKA ZLL, RAFHZAAEAEBEA 284K P <0.05), RA FH &
2HA RAMRG F40, EAEAEAIZBAK( P <0.05), RAMKA F404 EAEBEA 284K (P <0.05) o *FRBLLARELL A 11— 1B
F2IL—17 mRNA A F A K T RAMKA ZFLL, RAFHZLL, RAGHE, EAEBA (P <0.05), RAZHANEZE
AR T RAMKAZ40, RAFHF40, EAEARLZ (P<0.05), RAFH LMK T RAMKA T, EAERR (P <
0.05), RAMKA B THALL(P <0.05)  TIBAFRLALIL—1B, IL—17ABXT KL AT RAMKAI 4L, RA
PHRIFL, RAZAE. EAEERL(P <0.05), RAZAZL4K T RAKA F40, RAPH 541, EAEBEA 20
(P <0.05), RAPHZLLT RAMMEL0, EAEREAZA(P <0.05), RAMKAN ZL4KT EAEREAR L0 ( P <0.05)
x B8 LH AR 4148 NF—kB & & B AL K-FAK T RAMKA 40, RAPH 24, RASA F4., EAEBER (P <
0.05), RAZ A FL4KTRAMKA Z40, RAPH LA EAEBEA20(P <0.05), RA ¥ HFLHMKT RAKN -S4
FEAEBERIZA( P <0.05) ; RAMKAIFLIKT EAEBEAZA( P <0.05), Z5if RAREKEEAE D RAE R AEAA
R KR, AU TS IR NF—«B, B £ E R T oA %,
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Effects of Raddeanin A on inflammation and the underlying
mechanisms in EAE mice
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Abstract: Objective To investigate the effects of Raddeanin A (RA) on inflammation in experimental
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autoimmune encephalomyelitis (EAE) mice and to explore the underlying mechanisms. Methods Sixty C57BL/6
mice were randomly divided into the control group, EAE model group and low-dose, medium-dose and high-dose
RA groups. Among them, mice in the EAE model group and low-dose, medium-dose and high-dose RA groups were
treated with MOG35-55 polypeptide to establish EAE models, while those in the low-dose, medium-dose and high-
dose RA groups were continuously subject to drug intervention until the acme of the disease. The clinical symptoms,
neurological severity scores, and inflammatory cell infiltration in the spinal cord detected via HE staining were
observed. The protein expression of p-NF-«B in the spinal cord was detected via Western blotting, the levels of
interleukin (IL)-1B and IL-17 in the spinal cord were detected via enzyme-linked immunosorbent assay (ELISA), and
the mRNA expressions of IL-1f and IL-17 in the spinal cord were detected by quantitative real-time polymerase
chain reaction (QRT-PCR). Results The onset latency in the high-dose RA group was longer than that in the low-
dose and medium-dose RA groups and the EAE model group (P < 0.05). Compared with the low-dose RA group and
the EAE model group, the onset latency in the medium-dose RA group was longer (P < 0.05). Besides, the onset
latency in the low-dose RA group was longer than that in the EAE model group (P < 0.05). The duration of disease
progression in the high-dose RA group was shorter than that in the low-dose and medium-dose RA groups and the
EAE model group (P < 0.05). The tduration of disease progression in the medium-dose RA group was shorter than
that in the low-dose RA group and the EAE model group (P < 0.05), while that in the low-dose RA group was even
shorter than that in the EAE model group (P < 0.05). The neurological severity scores in the high-dose RA group
were lower than those in the low-dose and medium-dose RA groups and the EAE model group (P < 0.05), those in
the medium-dose RA group were lower than those in the low-dose RA group and the EAE model group (P < 0.05),
while those in the low-dose RA group were even lower than those in the EAE model group (P < 0.05). The HE
staining scores in the high-dose RA group were lower than those in the low-dose and medium-dose RA groups and
the EAE model group (P < 0.05), those in the medium-dose RA group were lower than those in the low-dose RA
group and the EAE model group (P < 0.05), while those in the low-dose RA group were even lower than those in the
EAE model group (P < 0.05). The mRNA expressions of IL-1f and IL-17 in the spinal cord in the control group were
lower than the other groups (P < 0.05), those in the high-dose RA group were lower than those in the low-dose and
medium-dose RA groups and the EAE model group (P < 0.05), those in the medium-dose RA group were lower than
those in the low-dose RA group and the EAE model group (P < 0.05), while those in the low-dose RA group were
even lower than those in the EAE model group (P < 0.05). Consistently, the levels of IL-1p and IL-17 in the spinal
cord as determined via ELISA exhibited parallel differences among the groups (P < 0.05). As for the level of p-NF-
«B, that in the control group was lower than the other groups (P < 0.05), that in the high-dose RA group was lower
than that in the low-dose and medium-dose RA groups and the EAE model group (P < 0.05), that in the medium-
dose RA group was lower than that in the low-dose RA group and the EAE model group (P < 0.05), while that in the
low-dose RA group was even lower than that in the EAE model group (P < 0.05). Conclusions Raddeanin A may
slow the disease onset and progression and alleviate the inflammation in the spinal cord of EAE mice, which may be
achieved via regulating NF-k B to reduce the secretion of inflammatory factors.
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MOG35-55 Z ik ( i IRAAA RS W) ), 45
% 5 BT B H37Ra (L i 3 26 A= W RL B A BR S 7] )
| OH B 584 90 2 ) (25 18 Sigma 22 A ) , RA
([ £ 2 R E E ST T ) L IL-1B L IL-17 il 3K 5
P& W B iR % (enzyme-linked immunosorbent assay,
ELISA ) 3500 kil & (i DURHEE A= D BHE A IRA DD
IR ZE YW ALY p-NF-«B p65 i ik . BCA &
P10 e B 0 7 37 6 (S5 1R ASPEN A A ) o
1.3 EAE#REIMEFI K& A0 IE

K/ BRUBEAL 4> 0 %F BE 2 | EAE #8120 Jz RA 1%
R, M 12 X AT 2 mg/mL
MOG35-55 % T BEFR LR 22 R (0.01 mmol/L) , 55842
I FC A (R 10 mg/mLL) il £ nCFLAL IR &9, 20 )
X EAE #5578 20 K RAAIK .o s 7 2 41 /0N B Y 6
e S RSB A E AL R S (B 0.2 mL) .
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1 FWHIMNRAHAFRK
205 Eit7] EAEpIE
popiicEEl AR K 0.2mL
EAE#RIZ] HEFRER K 0.2 mL
RA G4 RA 0.05 mg/kg x 0.2 mL
RA 4 RA 0.1 mg/kg x 0.2 mL
RA &l 4l RA 0.2 mg/kg x 0.2 mL

1.4 HEAThEEERITES
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SRUH 6 i 4 20 28R 1 SR LR R LA, &
FELUK B B, A 5 DA s T B DA AR R A
5% 4 1ML A L B B 121000 1Y p-NF-«B p65
—PL,4 CHK . WHIMA 5% Wik 4 05 # Bl 1
10 000 19 4t (LU 2EHi 5 ) % i 5 30 min, VRS
M TP EOG | W E S, A AF Y, Alpha Ease FC
AT o6 BE A
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Fi¢ B ELISA 32057 & 15 I 43 I o A 4 2 1L
1B IL-17 FIKAKF, KL WOLE FEE W L2 H
)5, librmEmige, JFA 4 AHROG % BE(E,
Pl A4S AR S P IL-18 L IL-17.

1.8 MR LEEREEWmER MG IL-18.1L-
17 mRNA Ri%

UK F B 100 mg #7 i FF HEAL 2L, T 1 mL 0% (1
TRIpure H' 58 50 0 5 | S) 3 /N B A 1.5 mL EP %
HLIA 250 pL =5 e, FEAR A VK B 5 min,
BHIR AW 4 °C 12 000 r/min &5 .0> 10 min, # & T1E
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BN 500 WL T 1.5 mL EP &, i A%
TRFR 4 CCTA B SN, BUENR S, 20 CH#FE 15 min.
W 4 °C .12 000 t/min #5.0> 10 min, 5 FVE K, A
1 mL 4 CHA I 75% £, 5EE0K 16 Yk RNA T
¥E,4 °C .12 000 r/min B5.0> 5 min, 3 FIE W, T84
TAE G Tk QBSR4 45 & T8, LA 10 L RNase-
Free Water, 7670 V5 it RNA o 5 52 A PCRAY I
70 °C N # 5 min, 3 PK I 2 min, i H EnTurbo ™
SYBR Green PCR SuperMix i 7| & #47. MK :
2 x Master Mix 5.0 wL, 59 TAE# (2.5 pm) 1.0 pL,
1.0 pL, WEEME K 2.0 wL, Rox 1.0 wL, S0P 9862
T A EE SV 4195 C TS 3 min, 95 C B
10 s,58 Cil & 30 s, 72 CHEMH 30 s, FLAE IR 40 7K .
PLGAPDH YE NS, SR H 27T i B TL-18 . 1L-17
mRNA MIXFRIA G . WP HI L% 3.

%3 IL-1B.IL-17 mRNA3| ¥R 3l

JE[H 73 K /bp
1E M : 5'-CGCTAACATCAAATGGGGTG=3'

GAPDH 201
R 0il: 5'-TTGCTGACAATCTTGAGGGAG-3'
iE ] : 5'-GTGGCAGCTACCTATGTCTTGC-3"

IL-1p 251
R Il: 5'-CCACTTGTTGGCTTATGTTCTGT-3'
iE 1 : 5'-CTCAGACTACCTCAACCGTTCC-3"

IL-17 198

Il : 5'-CACTTCTCAGGCTCCCTCTTC-3'

1.9 SFitEAHE

KOs 23 7 2% JH SPSS 20.0 G it %k . i R
PAIEL = bR 22 (x = ) R, W 5 224307, TG
FeA T LSD- 14636 . P <0.05 19 22 A G247 L,

#HR

FHNBERER
EAE R R 20 T4 555 8 K IFHAKESE % 0% , RA 25
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KR . EAEBIRIL] K RA 2454 1 7 20 /N B A )
AN, FBR I R R R 1 S,
IR 0 0 T | AR 5 g e AP R i R S ™ Y
EWHLEACT
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BT b
/N R TR R I e o ) 2 T Rk
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2.1

PUP LR, 2 F A G2 E L (P<0.05) il 4l
KR TR 5 RAIGRI 41 RA PR i 4 EAE AR A
K (P<0.05), RA 15 4155 RA IR 4 EAE 45
RIZHK (P <0.05) , RA IR 1t 2 B AU 414 (P <0.05) o
o 70 2 5 o TR M A RA IR 4 \RA ARl 4
EAE BRI 4 465 (P <0.05) , RA Fp 71 4 41 4 RA IG5 &
2l \EAE BRI 46 (P <0.05) , RA Ik 7] & 41 3¢ EAE #
RIZH 36 (P <0.05) o =7 AL A 2 D RE A E 70 48 RA
572 RA HF 4  EAE B4R (P <0.05) ,RA
3 i 2 A RA IR 57 i 41 L EAE #5812 {1 (P <0.05) ,
RA G S 3 EAE BEAUZIL (P <0.05) . WLk 4.

®4 BHNMREFRERY ERERAMERE

BURIEN LS (n=12, xxs)

215 FRTERIBIA PRI PN REBIA T 53
EAERERIZ]  10.167 £2.406 7.667 +1.231 8.167 + 1.642
RAMGHIEAL 13.583+2.109 6.250 = 1.422 6.833 = 1.697
RAHFIEL] 15.833+1.850 4.583 = 1.621 4583 + 1.443
RARFIHELA 17917+ 1.165 3.417+1.165 2.667 = 1.073
FiE 35.172 22.196 32.218

P 0.000 0.000 0.000

23 JBANMREWARHELBER

25 41/ BB R 2H 20 AT DS [R) R R 1 4% RE 4 i
B, ot EAE #1820 fi o W 2, AT UL 980 20 i 2R
A8 F A5 T U At 22 0 o A | LAt 2 9% 40 i 38
D>, LB A 70 1 18 s T 1 6 28 s (UL 1)
EAE YL HE e 1554 (2.70 £ 0.29) 43, RA I =
200 (2.16 £0.41) 4, RA H il &40k (1.62 = 0.21) 47,
RA B F 410 (0.93 £0.28) 43, & 25041, 25 H
il 2p B X (F =37.464, P =0.000) , RA 5 7 & 2 %%
RA X7 & 41 . RA w57 42 41 F EAE BB 2 ik (P <
0.05) , RA 71 2 41 % RA Ik 77 & 41 . EAE £ 78 21 1%
(P<0.05), RAIKF & 414 EAE BRI AIE (P <0.05) .
24 BHNREEHLAIL-1BF11L-17 mNRA B
MRIZELRE

2 2H /N BUEF B 2H 41 IL-1B Ml IL-17 mRNA 7K °F
A, 2R AB G 2# 2 L (P <0.05) . X EAMRT
RA {41 \RA 7] 4] RA 57 it \EAE F A 41
(P<0.05) , RA /& 7 5 2 Ik T RA fIG50 £ 4H . RA 5
4  EAE BRI 4H (P <0.05) , RA H 5 & 41 (X T RA
R4 2H \EAE A A4 (P <0.05) , RA {57 42 2 1% T
FERIZ (P <0.05), W#5,
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RA 74l

RA 4L
B1 SANMREEALAREMMmZEER
(HE Z& (% x 200)

x5 HHNMNREBALIL-1BFAIL-17 mNRA
HEITRIZEE (n=12,x+5)

215 L-1B8 mNRA IL-17 mNRA
o HRZH 1.033 £ 0.100 1.017 +0.077
EAE AR 3.110 £0.153 3.120 £ 0.261
RA A &4 2.380 +0.139 2.311 £0.054
RA 34 1.927 +0.188 2.002 +0.244
RA &l 4l 1.303 £0.151 1.302 + 0.087
FAE 190.262 145.758
PfA 0.000 0.000

25 FHHPMREBEALRIL-1B.IL-17KFELLE

/N BE S IL-1B8  IL-17 K e #, 22
SEA G E TR L (P <0.05) o X REALK T RA I &
21 RA H 5 E 41 RA & R L EAE BE ALY (P <
0.05) , RA /& 7l & 411K F RA IR & 4 . RA 5l &
4 EAEBLAIZ] (P <0.05) , RA 5] i 41 ik T RA fiK
F B 41 EAE AL 4 (P <0.05) , RA X 7] &8 41 ik T
EAE A4 (P <0.05), W6,

K6 BANREFHEARIL-1B.IL-17KFELLE
(n=12, pg/mL, X+s)

2051 L-1B 1L-17
poikicl 6.507 + 0.974 25.567 + 1.154
EAERRIZH 16.503 +0.780 63.517 + 1.141
RA G4 14.710 + 0.887 51.000 £ 1.619
RA e 11.307 + 0.678 42.983 + 1.419
RA @il it 4l 8.210 = 0.870 32.500 + 1.269
FfE 147.798 759.154
Py 0.000 0.000

26 HENMRERALANF-KBEABERLERIE
KELLE

X REA] EAE BLAIZ]  RA KGR 4 RA 7l
2l \RA & 7 5 41 F #8412 NF-kB 25 H B R 1L 7K 1
43 9 A (0.11£0.01) | (0.61 +0.02) . (0.35+0.05) .
(0.22+0.04) . (0.15+£0.03) , 4 )5 22570, 2 7 A 5
i 2f 3 X (F =218.246, P =0.000) . %} MR 41 ik T RA
fRFHI 20 RA PR R 4] RA 3 7 4 EAE AR AL 4
(P <0.05) , RA & 7l it 411K T RA IG5 /% 21 . RA 1 7
T4 I EAE #1520 (P <0.05) , RA FR 4K T RA
I 5 4L A EAE #5740 (P <0.05) 5 RA {5 571 42 4 11K
T EAE B RIZH (P <0.05), VLI 2,
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B2 &HNRp-NF-xBEBELTE

p-NF-«kB 65 kD

GAPDH 37kD
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MS S i 4 R G0 H UL 0 A B e s s,
MOG % il i) C57BL/6 /)N B ) EAE £ AU, 355 5 T 241 i
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IL-18 IL-17 45 RAE K F 26 fll 3 06 Ak R S5 R
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21 A 55 B I SO0 A, R LG R R R 28 B RN R
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M, RECEAE M 21Kk AR RAE RO, 1L-17
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PERHFIL-18  IL-17 B =417 p65 5 H /& NF-xB
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