2017 43 A ] A e 2k 2 March, 2017
¥27%6 H3W CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 27 No. 3

e

O )

A ST 0 G AN L B0
FEN B, KR, TAM,H

(P BAT O BEBEMZNEL, RS BEFH 473000)

€HED! BEy WA R ok BB A (‘baicalin ) XJ SR B R ik A R R (‘experimental autoimmune

encephalomyelitis , EAE) N AV R R oA ML, ik AL SREetE B B e M RE 4 /N B Y 4
FEFGHE 3 R4y T IR B B0 A HE B, 4K 1 K, 26 20 o /N BTG Sh A TP 22 D REVE 43, TUNEL 3 (6 I 6 20
LM T B, ATP K PAG I 38 70 £ 46 I B 20 40 ATP & 5K, %03 Bl 76 % ( Western blot) #1l Bax , Bel-2
cleaved cas-9 fil cleaved cas-3 FHFAFRIAKFE, &R AW RESIR S LR H B ia R /N B L uhe, a5
SIS 8] 5 B4 TR |, Tunel J (455 R B BEA UM T A0 ECT B, ATP JK-F T RE, Sl BN 45 R 7 Bel-
2 E AR F ETF Bax cleaved cas-9 Fll cleaved cas-3 FUTEAZFRIK B FH TR, 458 #04-1F nf 0 3 3 i Lo ki ik
PR A T AR R AN I 1 CRAPZOREAA , 2 55 SR B S I B 48/ N UM 2R DI B, S BT s B Ak 1 S
R

[RER] A LM A S R iE BE2 ; 0 T Rk 2 R MR AL

[FESES] R33 [ XBARRB] A [XEHS]1671-7856(2017) 03-0052-05

doi; 10.3969. j.issn. 1671 —7856. 2017. 03.010

Protective effect of Baicalin on experimental autoimmune
encephalomyelitis in mice

REN Ying-guo, ZHANG Bao-chao, JIA Dong-pei, HU Ke
( Department of Neurology, Nanyang Centre Hospital, Nanyang 473000, China)

[ Abstract ] Objective  To observe the effects of different concentrations of baicalin on the mouse model of
experimental autoimmune encephalomyelitis (EAE) and to explore its mechanisms. Methods A mouse model of EAE
was established with MOG33-55 peptide and bacillus Calmette-Guerin ( BGG) vaccine with complete Freund adjuvant
(CFA). At the third day after immunization, high and low doses of baicalin were administered to the mice intragastrically
once a day for 20 days. The neurological function of mice was evaluated. TUNEL staining was used to detect apoptosis in
the spinal cord tissue. The level of ATP in spinal cord tissue was detected by an ATP determination kit. Furthermore, the
protein expressions of Bax, Bel-2, cleaved cas-3 and cleaved cas-9 were detected by western blot, respectively. Results
Baicalin improved the neurological function and delayed the onset time in EAE mice. After the treatment with baicalin, the
TUNEL staining showed that the number of apoptotic cells in spinal cord was decreased, and the ATP level decreased.
Western blot revealed that the protein expression of Bel-2 was significantly increased, while the protein expression of Bax,
cleaved cas-3 and cleaved cas-9 were significantly decreased. Conclusions Baicalin can reduce apoptosis by inhibiting
mitochondrial endogenous apoptosis pathway, protect the function of mitochondria and improve the neurological function

inEAE mice, therefore, provide experimental evidence for the disease prevention.
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1 #eFnrE

1.1 ##
1.1.1 SZ53hW)

SPF itk C57B/6 /R 60 H,8 ~ 10 JH#% , 1A
18 ~22 g, I LIS e LI S WA R 5 AR A
Al [ SCXK(5)2012 - 0002, B 47 /N BUi % T 7 B
Tirp R 24 22 4 24 B S 55 % [ SYXK (78) 2013 -
0016] , & FE 22 ~ 25°C , AH XTI B 40% ~ 80% 5%
AR,

1.1.2 SEEH)

EATT A H R R W A b E 2 A i
TR S5 RAT I [ DIFCO /A ) 5 58 4 il [G AL 77 1l
H Sigma 23] ; MOG33 —35 Z kI A P44 Bk 6 4= )
BHEABRAE  ATP K5 &0 3 38~ KA
ABFFE T ; TUNEL 5 &4 H Roche 2\ 7] ; Bax Bel-
2 cleaved cas-9 . cleaved cas-3 I GADPH &l H
Santa Cruz 2 A
1.2 FHi&

1201 SEE B s R i A Rl R AR Y ST

ZHE3CERTY, FH 0. 01 mol/L % PBS( pH7. 2) %
MOG33 - 55 ZJIKFi BN 3 mg/mL; B8 45 AT B A

Baicalin; Experimental autoimmune encephalomyelitis;

Cell apoptosis; Mitochondria;

e IR IR (CFA) (S5 AT I B A W B Ry 4
mg/mL, 5 MOG33 -55 Z IRFRBUR A, FHTE 3T 4%
Tk EIT ZIMEACRE  MERES EAE PR FL
Ao TN BB S e AR AR DA SRR T
FPURALA 0.2 mL/ H, I F RS R 2 Koy
TG T IR s 1 5 e H % E A H 500 ng,
1.2.2 SESsrdH 542

B/ NERBEHL S R DU, AR 41 15 U, IE % %t
HE4 (control ) , ToATAa] F Wisiti, 45 T 1IEH K& A
B G B T I BE RAR UL (EAE ) |, A0 0 A 8] 503
AR AT AR BHER K s BORTPIRR i 40 ( Bai-L) AT %
= (Bai-H) 158555 3 KIFIG, 25147
WAH 5 mg/kg f1 20 mg/ke VEH R 1K, L5
2520 d,
1.2.3  MAEIEETESr

R A2 /IN B G sh A 0, 2 IR T (b
HEHEAT P DRI 43 .0 43 AT BN IER , B B 7%
153 RBHIET152 4 UG BB IMTIE 1133 43 WUR B
JUEER 54 53 SUS IBORESRE 55 0 B AR T BAE T
XoF SRR I 0 K B TR 2 D Re 43,1 -3 20
TR ,0 4 S A ERAR K]
1.2.4 HHEHUM S TUNEL Yl

SR TEIUR ,10% 7K G T I 1 S aet o JRR e
ABFY FTIT i i 22 0 I, ph O R A A8 B T 2 8
ik, B9 FF 470 F 0. 01 mol/L PBS 24 50 mL 1R vE
EOEIR M, 0 A, — I RAE T - 80°C A
o — 4% 2 5 F R [, AR A S DD
JH 4% PFA/KPBS WS4 15 min, i A 20 pg/mL
FEAM K TAER, ZIRFE 10 min,4% PFA [#E 5
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W, IE TR & PR E 45 min, 37°C , &k,
KPBS &%, 7% A DAPL Y49, 0 & 15 min, B A, &
T2 WA N AR, LIALIEF N TUNEL BH: 40 i 54
5 AR LR
1.2.5 HHEALU ATP KA

P B ATP R AT G BeAE o IR TR
TS BEL LR, B 20 mg HLURERIIA 0.2 mL
e s VK A3 AR 513 20 min ,4C B0 10 min ,
BB, A 0.1 mL ATP 00 TAE W Z 1L,
FCE 3 min, ITA 10 L B 5 BObR v &, K8 Br v #l
RIS ATP A
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1.2.6 APEENIE (Western blot)
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1.2.7  Seit2#5br

FH SPSS16. 0 Geit 8 A4 X 4l 247 3 M, 1
BRI £ FprfEE (v =) FeoR, 45 20 1B B % 1 7
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Fig.1 Neurological function scores of the mice in each group

2.2 Tunel £ MMAMABATIHER
TUNEL 3645 3 /R | EAE 44/ [ TUNEL [H
PR 35 5 T control 4L(P < 0.05) ;24T H
BT, Bai-L 415 Bai-H 20 () TUNEL FH 1 480
Mg AR T EVE 41(P < 0.05) , I BB 441
R ELHG R, AN 2 B
2.3 BHMRERALR ATP S=/KFEHEN
ZER BN, 5 control HAH L, EAE 4H /) L5 56
AU ATP 8 KF 3% FRHE(P <0.05) ;55 FAE
ZHAH I, Bai-L 2H 5 Bai-H 4/ BUS 8620 41h ATP
SEAKTFEZE ETH(P <0.05) , b 5 A4 1 10

201

> 151

104

HHE TR
Number of apoptotic cells

O.N

A B C D

TE: A scontrol IEH XA ;B EAE £LBI4H ;C ; Bai-L
B EE2H ;D : Bai-H 84 R, FIEIREL,
*P<0.05,vs IEHXIIBL;#P <0.05,vs BIZ, (xs,n=6)
B2 Tunel Gl Ao
Note. A: Control; B: EAE model group; C: Low dose baicalin group;
D: High dose baicalin group. The same as in Fig.3 and 4.

*P < 0.05, vs. the control group; *P < 0.05, vs. the model group.

Fig.2 Cell apoptosis in the neurons of mouse brains

g ARG R, R 1 R,
2.4 Bax 5 Bcl-2 EARIEKFHTH

5 control ZHAHLY ,EAE 2401 Bax TR IA D E
FFH(P < 0.05),Bel-2 FHHFIXBEFRIE(P <
0.05) ;5 EAE 2L, Bai-L 415 Bai-H 4119 Bax
EHRIEBETH(P < 0.05),Bcl-2 HHEIL D
# FFH(P<0.05),

R FAU/PNREHIZZL ATP S EAKT (v 25)
Tab.1 The level of ATP in spinal cord

tissue of mice in each group
vl ATP 7K

Groups Content of ATP/nmol/mL
it HR 4
EAXRA 43.17 £6.73
control
REAIL] .
EAE 24.67 £4. 67
AR =
PAPIR AL 32.29£3.73"*
Bai-L.
R e )
Fr Al 37.51 3. 11
Bai-H

IE: " P<0.05,vs IEHXIRA PP < 0.05,vs HEAULH
Note. *P <0.05, vs. the control group; *P < 0.05, vs. the EAE

model group.

2.5 Cleaved cas-9 0 Cleaved cas-3 & H &L 7K
5 control ZH #H tt, EAE 20 Y cleaved cas-9 Fll
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CHSE S
Protein expression (fold increase)

A B

M Bax

* H Bcl-2

*

*H

TE: " P <0.05,vs IEHXTIRL #P <0. 05, vs BB, (3 +5,n=6)
B3 Bax 5 Bel-2 HEARBKFHZL
Note. *P < 0.05, vs. the control group; *P < 0.05, vs. the EAE group.

Fig.3 Protein expression of Bax and Bcl-2 in the mice

cleaved cas-3 H KRB L E [ FH(P <0.05) ;5 EAE
ZHAH ., Bai-L #H 5 Bai-H ZH Y cleaved cas-9 #
cleaved cas-3 HFRILWE TRE(P <0.05), T PR
JEHEATWERIELL,

3 itig

2 R MR AL T BOR P AR RO 05 M b R
(1) B R 22— 2 PR R 8 2R G R IO A R
I, AELI A1 1 S BH A, 357 38 DA Sk 22 & 1 T A 1) &
RSN EMEERANE R, A6 15% ~
20% W RH HA Z K ARG L, KEHREBER
JEA ANHE A B = A2 g ARk, A
SRS R N X T 22 MR AR ) & A R R 5
HEEM,

ARSI T B B g M i AR /DN B
BAL g8 3 d JR A TREAHIE S WA/ IR &
0L, BdE R EAE /NS 76 5092 f5 10 d &8,
125 5 A T WU, & Bt ) 35 23R, HL/N R

Il RAEIR B R, I3 P22, SR s S B
U8 EAE /NS DR rEH

LRI ATP AR R EOR VR, ATP /K F-BERS
MR R B D REAR LT 2R AR 15 5 | e Lk
PR RESE P3G 0, 85 25 T3S, R E 4R B P
AR B, A B ATP 7= A= s A, e 226 5 35040 i
T ARGER ARG RS SR T 2K
PERE AL Sl AL D3R, 1 36 2P kb R 5
RS AR BoR SL R A B R
PERABE 98 /N RO BEAL 20 ATP 75 & /K OF- i 35 %
Ik, TUNEL Yo 25 58 5 7 PR 0 T 4 i 50 2, 75
BT AT TG, BEFHE EAE 4/ RE R4 2
) ATP 5 sk 7 H I8 T 40 Mo 85 8 3 b, IF 5 5
AR AEC, SR A T REE 4 & ATP
B, B DR ok (R B0 4 FH, TR] IR 3 3k 41 71 40
FRPR T, B & 1 AR 4 B 4 o AR L, DA 4R
EAE /NP2 D) RE , X SC 500k F B G2 P ki 5
REA—ERUEEE
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A B C D

3.5+ m Cleaved cas-9
B Cleaved cas-3

- = g & @
=) in =) n =)
1 1 L 1 1

HARE
Protein expression (fold increase)

=
in
M

TE: " P<0.05,vs IEEX IR #P<0.05,vs A, (v25,n=6)
4 Cleaved cas-9 Fll Cleaved cas-3 & H Fih/KFEaT454k
Note. * P <0.05, vs. the control group;

P <0.05, vs. the EAE group.

Fig.4 Protein expression of cleave cas-9 and

cleaved cas-3 in the mice

Bel-2 G A2 I T 5~ Bax SHtH T 1
Bel-2 Z I HH AR, 2 Bel-2 WO IS, S BUZRL 1K
SR AL IE TS G, B A eyt-c B2 RS 2 T, 0TS
caspase-9 , $ Ui ) caspase-9 HETM JIE caspase-3,
TS F AR T ASEH & B EAE /M Bel-
2 .cleaved caspase-9 5 cleaved caspase-3 [ FIATEF
PEJF TH | 55 LRI A R IO, B4 J 3 40
Bel-2  cleaved caspase-9 5 cleaved caspase-3 [k,
MR LRI 5, 9800 A2 94 T2 R 19 K- [a] B 42 1
PO T2 7KF, Dt s 4 i TR 2R
B A AT B8 R A P IR O T AR
EAE /] BUA BB 2L T, DT A 4500 5286 7
B G BRI 6 4% B BB 1E

L L FTd ARSI WA A R ) EAE /) R
M IIRE , 18 4 A #4060 2L A B DR 04 10 1 46

KA AC A T, o 8 4 T Il RATE T 42 £3t
TR HE A,

S 3k
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