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1 B IR 45k EAE /B p-JNK1/2, JNK1/2,COX-2 B 52 i
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[(FE] B U5 BRSO SE 30k B B 5 Vi 5 38 % (EAE) /N RBERR AL c-Jun ZUHE R 3 8B 1/2 (p-INK1/2) ,
c-Junﬁ%ﬁE WG 172 (INK1/2) Je A -2 (COX-2) B2 . F73% b 48 HOMEME STL /R (8 ~ 12 JAl %) BEAIL 43y 4 4, BD

W MR 25 IR IR AR JE AL, R A5 12 o FERIR A 25 W K 45 AR L AR Je AR A B RN R BT, 43 T A ik BT
KzL fl 200 pL[ & #E8EE AR BT 1 (PLP) 3,45, 150 g, H37 Ra 400 pgl,ic %8 1 K HI7ES | KME 3 Re T8 H/PR
FE T Bk S H AT R 100 pL(FE H AT E 0.6 x 10° A4N) . i HIAES 7 KA 2y, 1F W 41 AR 241 45 F A4 3 b /K 10 mL-
kg ™' ig, d B OIAGSIRALES T AR B AR AR 2 R 20 gokg T ig IR R AL TR R A 3.9 mg-kg ! ig TR 15 d. R
KAl 45 A/ B P2 DT RB 1T 43 s Western blot 35 & EAE /N R4 414 p-JNK1/2,JNK1/2,COX-2 fikik, R 5E#4A
Pk BRI 2 EAE /)N BB M 22 D RE T4 B 715 (P < 0. 01) , p-JNK1, p-JNK2 FlI COX-2 (#3835 /K- B 75 (P < 0. 05) 5 5458
RIS, 25 B 3R 45 AR A A i JE W 4 BH B B IR EAE /N R A 22 Dh BB PF 4 (P < 0.05) , B @ R#AIK p-JNK1, p-JNK2 F1 COX-2 &

TR (P <0.05,P <0.01) ;& JE M2 COX-2 MR K PR F 25 Wi 4R (P <0.05) , &5i% :INK1/2 i i Fil COX-2 &5

EAE [ & 06A 3¢, 25 B A 45 1K ml 3l 3 F A% p-JNK2 1 COX-2 9 363K [ AKX EAE /N BUAY i £ D BB 1 43, (A L B4 /9 #1L ) 375 afF — 25
it
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Effect of Yishen Daluo Decoction on p-JNK1/2, JNK1/2 and COX-2 in EAE Mice ZHU Wen-hao',
LIU Lu®, GAO Ying'® (1. Zibo Hospital of Traditional Chinese Medicine, Zibo 255300, China; 2. Beijing
Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, Beying 100010, China;
3. Dongzhimen Hospital Affiliated to Beijing University of Chinese Medicine, Beijing 100700, China)

[ Abstract | Objective; To study the effect of Yishen Daluo decoction on phosphated c-Jun N-terminal
kinase 1 and 2 (p-JNK1/2), c-Jun N-terminal kinase 1 and 2 (JNK1/2) and cyclooxygenase 2 ( COX-2) in mice
with experimental autoimmune encephalomyelitis ( EAE ). Method; Totally 48 female SJL. mice ( aged 8-12
weeks) were randomly divided into 4 groups, the normal group, the model group, the Chinese medicine (CM)
group and the Western medicine (WM) group, with 12 mice in each group. Each mouse in model, CM and WM
groups was injected subcutaneously with 200 uL antigen emulsion [ including 150 wg proteolipid protein
(PLP) 5.5, and 400 wg H37 Ra] at two sites of epigastrium on the first day, 100 wL Bordetella pertussis liquid
(containing 6 x 10° B. pertussis) was injected to each mouse by caudal vein at the 1™ and 3" days. At the 7" day,
10 mL -kg ' of saline was orally given to each mouse in normal and model groups, 20 g -kg "' of crude Yishen Daluo
decoction was orally given to the CM group, and 3.9 mg -kg ' of prednisone was orally given to the WM group for

15 days. After the immunization, the neurological score for each group was recorded every day. Western blot was
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used to detect the expressions of p-JNK1/2, JNK1/2 and COX-2 in cerebral tissues of EAE mice. Result: The
neurologicalscore significantly increased in EAE mice of the model group compared with the model group (P <
0.01). The expressions of p-JNK1/2 and COX-2 in the model group increased (P <0.01). Compared with the
model group, CM and WM groups showed obvious decreases in the neurological score (P <0.05) and expressions
of p-JNK1/2, JNK1/2 (P <0.05, P<0.01), and the WM group showed a lower COX-2 expression than the CM
group (P <0.05). Conclusion; The JNK1/2 pathway and COX-2 are correlated with the onset of EAE. Yishen
Daluo decoction can reduce the neurological score of EAE by decreasing the expressions p-JNK2 and COX-
2. However, further studies shall be conducted for its specific mechanism.
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o AR, c-Jun & AR v wE 1/2 (INK1/2)
% N A A B2 (COX2) W BES 5 T EAE Ik
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WL INKL/2 38 % & COX-2 5 EAE kM C R K
i B IR K BIR TT LA o
1w
L1 3 Wbk SIL/NEUE 48 8 ~ 12 A, 7k
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WAL 0.39 g+ L™ %W, PLP .5, 2 ik (b5 38 5 %
FE AR A RN A, 46 B 95.34% , 45 130401-3) ,
NI 254 0 K #F B ( Mycobacterium Tuberculosis H37
Ra, % [# DIFCO A A, #it 5 2072054 ) , 52 4 #f [C A
# (CFA, 2 [ Sigma A ], #it*5 101M8711) , H H %
FETR B (A6 5T K 3 A o b Ry A BR A AL it 5
20120222) , Cox-2 antibody ( 3 [# Cell Signaling % ],
#t 5 4842 ) , Phospho-SAPK/JNK ( Thr183/Tyrl185)
(81EI11)Rabbit mAb( 3£ [E Cell Signaling /A F] , It 5
4668) , SAPK/JNK (56G8) Rabbit mAb ( 3 [# Cell
Signaling 23w , 4t % 9258) , /] Bl HT-B-Actin ( B I f#§
T A N w5 BM0627) |, BORR Bl AR 0 1L 2E Bt
B IgG(H+L) (bt EZE&EmAEWHARAERA A,
fit*5 103756 ) , AR EE AR 10 1L SE BT/ B 1gG-HRP (&
DU T8 A 48 A 4ik5 BSTO7AI9BH) .

1.3 {X#% 3KI5 B -4 CARE B OHL(3EE Sigma
v E] ) MK3 B FRAY (25 E FEBR QRIS A IR
Al ) ,MVS-1 AU iR G & (ALt &8 TR A R A
F)) , UB1001 A1 F /K 285 332 46 (11 48 350 50 90 I &5
A IRATE]) ,2883-1 RN YI L2 2151 I 2% (W 144 i
AL ) -

2 FiE

2.1 4 48 HOSIL /NERBEAL 5 Oy IE 8 4 LR
W g5 F IR AR A A& 12 ]

2.2 REALEI & TEREALLL 25 R R LRIk
Je s B HU/INE B IEHR, 3 PR ih T L1200 wL
(4 PLP,,5, 150 pg,H37 Ra 400 pg) it Wi 1 K
SRR 1 RAEE 3 Rey T8 H/NRE w A H T
P 100 pL(& A H%FFH 0.6 x10° 4~) o IE# 4
AT A 4b 3

2.3 AT GBI T RA ., IR H MR
P4 TAFIERK 10 mL-kg ™' ig, 35 Wik 4R 4L4A T
W IR 20 gokg T (MEZ 2 gomL T ) ig Wk JE AR

o
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WFIRJE A2 0.003 9 g-kg ' (0.39 g-L ") ig,
WERLEE 21 RIUCE , U Fii M5 46 , T Western blot
K

2.4 MLIRRITY AR 1 RA H X/ R
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Xt /0N B B LRI A i PR R — 43, B4 B4 o
INRFETZIE N 15 43

2.5 Western blot #  HBUING F1& 8&, in A RIPA %
W, AR S5 R 413 ,4 °C,12 000 r-min ' B0,
10 min $2HCE H,BCA 3Ll @ R AW E ., £ 15%
SDS-Z A 4 Tk Jie %6 i i Wk J5 F vk R W B R 2
0.22 pm NC B I, 5% i g @5 #5-TBST & (4], — it
(p-JNK1/2 1:1 000 #f B, JNK1/2 1:1 000 %3 B¢,
COX-2 1:1 000 #i B ) W & , bt ( HAR A bR IC 1L 3
P IgG 1:6 000 7 B¢ ) 5 & ,ECL &6, B3, &5 .
VRS A B-actin, FA AL T4 )5 , I NIH Image
J1.41 315 J% B Al , p-JNK1/2 5 JNK1/2, COX-2,
INK1/2 5 B-actin M HGAELS 43 #7 o
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3.1 XF EAE /N &5 B A 48 D) BB 1E 43 1) 52
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SRR " P <0.01
Bl #EEERM EAENRMENRITES PR (v £5,n=12)
Fig. 1 Effects of Yishen Daluo decoction on neurological score in

EAE mice (¥ £s,n=12)
3.2 X EAE /)NEUK ANE & p-JNK1/2 F1 JNK1/2 35
HARA R BRI | 45 Bk 48 TR A Ak JE AR 41
EAE /)N p-JNKT 9  3k KF 2 T IE# 4 (P <
0.05) s BEIUL  2 'B I8 45 T A FN ik JE b 4 22 1) B 35
JoZE s . BERA] EAE /N p-INK2 #9350k F & T
IEHH (P <0.01) ;2 FIAZ K4 EAE /N p-JNK2
R KK TS (P <0.05) 53k Je #h 41 EAE
/N p-INK2 R IR IR TR (P <0.01) , 5
i BRI LR TG 25 57 o IE W2 BRI |45 Ok
2R F K JE P S Z 18] INK1/2 19 4 35 0K 7 T 22
o WE2,%E 1,

R 1 #FHER%K%R3 EAE VR p-JNK1/2 #1 INK1/2 EERZEHEZM(x £5,n=12)

Table 1 Effects of Yishen Daluo decoction on expression of p-JNK1/2 and JNK1/2 in EAE mice (x +s,n=12)
205 Fl/g kg ! p-JNK1 p-INK2 INK1 JNK2
IEH - 0.83 0. 05 0.22 0. 05 0.75 0. 15 0.87 0. 06
A - 1.16 0. 07" 0.50 +0. 06> 0.85 0. 07 0.92 0. 12
75 B Ik KR 20 1.07 0. 09 0.32 +0.03 0.87 +0. 17 0.94 £0.22
W 0.003 9 1.01 £0.03 0.24 0. 03% 0.81+0.10 0.92 +0. 09

- SIERWALED P <0.05,2 P <0.01; SHIRH LS P <0.05,9 P <0.01; 525 Bk KR4 LE P <0.05(F£2 ).

3.3 X EAE /N BURGFI 86 COX-2 25 31Kk B 52

BEAIZH EAE /NEL COX-2 i 3k K F i T 1F % 41
(P<0.01) ;25 ik %1k 4l EAE /NEL COX-2 [ £ ik
KPR FHREALA (P <0.05) 5 Jk e FA 4 EAE /)N Bl
COX-2 Hy KKK FEFRIALL (P <0.01) F1 35 ik
ZKARM (P <0.05), WK 3,%K2,

4 tig
Z R MEREAL (MS) & —Ff 2L CNS H 5t 4 1 1
WO BT RS N A B R R A L
fR 52 ) 75 A AR B4R 1 AR Q0O BUR R 2 R G eR
W5 R S S AR R B I R AT
MS (4 B il . WE B RR L B- T LR IR A A
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p-INK-2 55 kDa R ML 7 (THF-, IL-18) . 3R & 4 K W F
pINK-1 46 kDa (EGF) Fe 4ot GTP i {8 156 (1 32 A O 3 1)
INK-2 55kDa INK AT S8 2 fh i St I+ B e 4k, 40 c-Jun,
e 46 kDa ATF-2 EIK-1 %5, 2 5 ZF A= 1 (4340 B85 ) Fi B
§-actin 42kDa (R YA T g & ) s

ATEFUL;B. BEBIAL; C. 85 B IR 4K 4L ;DL IR JE s dl (& 3 [7])

B 2 &4 p-JNK1/2 #1 JNK1/2 ®RZENiELE R

Fig.2 Western blot results of p-JNK1/2 and JNK1/2 in each group
COX-2 72 kDa

- actin 42 kDa
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B3 &4 COX2 REMiTER
Fig.3 Western blot results of COX-2 in each group

F2 HBELKRI EAE NR COX2 ZEAREMEM (x =5,
n=12)

Table 2 Effects of Yishen Daluo decoction on expression of COX-2
in EAE mice (x +s,n=12)

215 /g kg ™! COX-2
EH - 0.36 +0. 04
iR - 0.83 +0.08%
75 B I 4K 20 0.64 +0. 05>
& Je i 0.003 9 0.49 +0.03*%

BROGA) , A 92 30 4 550, 00 Ath Bk B 4T, B0 9% BK 2 (L A
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S AR A e R BN R, RSN, S Ak
A AR b B 4 2 A, o B PR RN G L R B
K702 MS By EZRHL, “ 85 Al R B 2
MS B H BRI, 5 B s IR IR T MS A R
FLT7 R R  AELE AL 1 A o8 4 B f o

h T 2 WO AR B R KA T MS AL,
AHIEFEAN LUK > T 1l R S5 800 5 10 4 B 3R 48 0Kk i
PR A5 RGR) 12t 1 TR JE A HE AT LU A, A P IO A 751 4t
) 55 B IR AR IR AT E 9 . BESR R I, 4 B AN S5 TR
R JE P2 EAE /N B #f 28 ) e 3T 43 3% TS A
41, Uk P 25 B IR 2 AR RNR S A BT RERE IR EAE /N B
I RAE AR, 45 DA B 4500 — 3, T RO 2

INKT F1 JNK2 J7yZ 3k T4 i 24 2140 i, INK3
FR PR T ZE 2 0 INK 38 B AT L Bl 17 o )
WA B R A BB R ) VR S A
P R BTA SR A R R AR ) e
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WFE R W EAE K BUA B p-JNK 75 50 5 14
W 253 2 R A W R ORGP 2 T RE R A
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INK i B RE X ST A S S M EsE T . B
AAFGE 2 B, INK 3006 5 7 58 B o 40 i 1) 36 1 7
S S A M B EAE 5 B R A R
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R 7K -] INK 3 556 A 0T

WE5E R W, BT COX1/2 A LLSEIR EAE B &
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T2 RBFRE W, BRI EAE /N ELE COX-2 /K
o TR R A, 2 55 B IR AR RNR R IR YT )R
COX-2 [y 3R 3K KT BEAR , 3271 45 B i 45 TR FR JE #
A fEE L 0] COX-2 1) IRTRYT EAE,

Mz INK1/2 38 % f1 COX-2 5 EAE kWA
Kt B IR ZEAR AT LA p-JNK2 F1 COX-2 B3Rk,
T FEAR EAE /N B #h 28 D) 58 9F 43, (H H B A AL i
Tk — A5
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