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IEEBANAEHRAX B SRR KRS X/ RN
02585 th BDNF/TrkB B 220

g Ik & R R B EER F
RAE' MR #AF F oW I F

E B8 WEANE A4 (Bu Shen Yi Sui, BSYS) 7 Z H 4 7 4h B (Bu Shen, BS) £ 4% 7 2 (Hua Tan Huo Xue, HTHX)
3 SRR B G % 0% M ik A8 £ (Experimental Autoimmune Encephalomyelitis, EAE) /)~ £ 5 #= 5 7 i R Ay 2 8 R B F
(Brain-derived Neurotrophic Factor, BDNF) 5 4k TrkB #9 %, F ik : B EAE DR TERMWE T R EHREL T 2HH3
VR 48 e & G (Myelin Oligodendrocyte Glycoprotein, MOG) ;s s 3R, FFEZ B B X A% 2 REGHIEEZHE A %55
(Pertussis toxin, PTX) . £ B 25/ AT R B 25 699 7, 5F T3R5 20 A= 40 R A1 B A -4, SRR 5% 0 OB R & RT-
PCR(gRT-PCR) 5 Western Blot 34 BDNF #= TrkB # & ik, %% .BSYS R L 45 % BS 5 HTHX 73 T4 £ LA EAE
s S Ao A3 BDNF 4= TrkB mRNA 5 & & 64 ik, 5AEA 20k 8, 2 739 A %3t &L (P <0.05 & P<0.01), BSYS 7
YA H T BS &5 HTHX 75 42 £ % R4t 5 & L(P>0.05) . %36 :BSYS A H 47 (2 i b R 45 5 69 1 A T 4k L5 3 3% BD-
NE/TrkB & ik A % ,BSYS &% & H R HFA4H
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Effects of Bushenyisui Formula and Its Decomposed Formulas on Expressions of BDNF /TrkB in Brain
and Spinal Cord of Mice with Experimental Autoimmune Encephalomyelitis
Shi Yimin' , Wang Yonggiang' , An Chen' ,Zhao Hui',Li Junling' , Qi Fang',Zhang Qiuxia',
Chen Zhenzhen' ,Fan Yongping” ,Li Ming' , Wang Lei'
(1 Capital Medical University ,Betjing 100069 , China; 2 Beijing Tiantan Hospital Affiliated Capital
Medical University , Beijing 100050, China )
Abstract Objective:To observe effects of Bushenyisui (BSYS) formula and its decomposed formulas,Bu Shen (BS) and Hua
Tan Huo Xue (HTHX) ,on the expressions of brain-derived neurotrophic factor (BDNF) and TrkB in the brain and spinal cord of
mice with experimental autoimmune encephalomyelitis (EAE). Methods : The EAE mice were injected subcutaneously with the my-
elin oligodendrocyte glycoprotein (MOG) ;55 in the back on the 1st day and the 7th,and were injected intraperitoneally with per-
tussis toxin (PTX). All the mice were administered intragastrically with the different medicine or distilled water once a day. The
brain and spinal cord of mice were removed for the examination on day 20th and 40th. The expressions of BDNF and TrkB mRNA
and proteins were detected by real time fluorescent quantitative (qRT-PCR) and Western Blot analysis. Results ; The expressions of
BDNF and TrkB in the brain and spinal cord of EAE mice were significantly up-regulated by BSYS and its decomposed BS and
HTHX, compared with the EAE mice (P <0.05). The effective trend of BSYS on the above indexes was better than that of the de-
composed BS and HTHX formulas, but there was no statistical significance (P >0.05). Conclusion: The effect of BSYS and its de-
composed formulas,BS and HTHX, on promoting axonal repair might be related to enhance the expression of BDNF/TrkB,and that
of BSYS was more significant.
Key Words Bu Shen Yi Sui and its decomposed formulas; Multiple sclerosis; Experimental autoimmune encephalomyelitis; BD-
NF/TrkB
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SR AR ZE RGP , H T PR 2 B A B AR
5 N2 B AR RE AR F AR, PR, i 8
%Y EAE VR HBFSE MS BYS2Ieim' |, wiierse
KIN, #ME 2556 (Bu Shen Yi Sui, BSYS) Jy X} MS ##
# S EAE ShiyBiml BA7 W] i e 2 (i e A
PRIT T R B, A0 2 6 B2 AR 5 b BRI AR 8 5 1
(HTHX) J5 BIRERFAK EAE /N B M 22 T RE I 23, Il
L RV 110 SR B I A 1 , D e S 48
Rt o 2z i 42 R 4 405 1 il 2 18
PLELEATERE . BEFEIESE, M 228 37 R 7 RE A8 (L F
M AMIAETS A I, TEARZ IR KA
FH TR 42 5 5% I T ( Brain-derived Neurotro-
phic Factor, BDNF ) 5 84 K U N 70 A5 e R )2 1Y
M IR A, AR B BRI S b5 . BDNF
A 2 A2, — D RAGERII R P75 24K, 55—
J& i AR M) Z AR Trk, BDNF &5 TrkB 25 & )5 006
RAS/ERK 5 PI3K/AKT {5518 B, E 1m0 )85 H T Uif
TR B2 R . TikB S2URTE I
Sl RE BOCHERMEN . HO TR AR
' i 1 SRR O e 1 TR i 52 48 5 9 P AL, AR 52
B 3 R SC B9 O E f RT-PCR (gRT-PCR) 5
Western Blot {2 WL %&b ' £ i Mz Ho A 5 b B AL %
G175 % EAE /N EUIK 5 #EH BDNF A1 TrkB 3235
ip= 2108

1 #MR57HE

L1 scEepbel

1.1.1 s£563h% 70 2 SPF 2% C57BL/6 MEfE /N R
(IRTE 15 ~17 g) W FAu i 4l F L L8 sh AR A
FRZA ] [ VAT IE % g SCXK (52) 20120001 ] . 34y
TSR T 8 AR E R R S5 s b oo (VF A E 5
SYXK ( 5t)2010-0020 ) (1% 7k 73 LN, T EE 18 ~
22 °C X RS 40% ~ 60% , H HJOKFIRE .
A SEB I H Y | AR E R RS AR B D o
11,2 SEG 25 9rh ' o 8 S 3 O b B AL R G
M5 B AR A 2454 BRA w48 o 4 2
a7 Fh A BT A B T DURE KR 40 | 5 BT
SELH L 5 AN T Eh A b B Ak B S A AR I
J5 B DURE K E | Al | 45 BE R AL, BERIKJE
FAH (Prednisone Acetate, PA) [y K3t )1 A= il 25 G TR
A EVAES FEE (Catapol , CA) py BT JH HEA B} H A7 R
UNEIE7 L5

11,3 SR i i 20 58 5t 40 W 2 11 ( Myelin
Oligodendrocyte Glycoprotein , MOG) ;5. 14t 50 AT
AR PR R B G A5 A% 43 ST ( Myco-

bacterium Tuberculosis, TB, $%5 231141 ) 1 35 [E BD
ANE AL, 4R ERAAE T ( Complete Freund's Adju-
vant, CFA | 4§25 F5881) . | H 1% #: 2 ( Pertussis Tox-
in, PTX , £%°5 P7208) #J i1 26 [E Sigma /w2 {iL; PCR
549 H K% TaKaRa 4y &4 %, RNA prep pure 34
HEUE RNA 2 00 & (B0 A 8Y) (DP431),
TIANScript cDNA 28— 87 & (KR104 ) , Real-
MasterMix( SYBR Green ) i 7 & (FP204 ) ,2 x Taq
PCR MasterMix ( KT201-01 ), 50bp DNA Ladder
(MD108) , Mark Il ( MD103 ), GeneGreen #% fig 4% £}
(RT210) , g § RARAALFHLA PR 7 o

1.2 i

L2.1 e SEAf 4 B/ NRBEDL o 7 40k
W (NC) fEAI(MO) \PA 24 .CA 24 .BS 41 \HTHX #H
K BSYS 2, AR 10 H o EAE AR/ BT 3 45 2
KRGERBGH T RKE K THSS 0.2 mL Hi 5, (45
MOG 555 (50 wg) .CFA (100 pL) #1 TB(0.3 mg), Y4
RN 2 KI5 B 500 ng 1) PTX, NC /N
SPPARTA) ) 0 A BRER K

1.2.2 42577 BSYS 4/ T BSYS IR E
W (3.02 g tE2l/kg IRTE) HEH s BS Jrd 25T BS R
B (1. 44 g 424/ kg (K ) sHTHX Jy 2 45T HTHX
TR (1.57 g H2y/keg 1K) s PA /NS T PA
TRER (5 mg/kg /AT ;CA 4025 T CA(40 mg/kg fA
HE) 3 NC Al MO 285 25 T 45 1 B0 28 1 K H o
1 %/d, 353140 d,

1.2.3 FpACREE TREMSE 20 K (A tEH) A
40 K () , /N 10% /KA S (190 mg/kg) I
FEETE SRR, SBCHC il K 6 , PR i AR RS 7 2
-80 CYRURIRAT

1.2.4 qRT-PCR #:U /s B A2 &4+ BDNF, TrkB
mRNA [R5 # I Zh P41 21 5 RNA 42 U0 &
UEHH U BUN A 5 HEZH 2 RNA SR J5 AR 45
RT-PCR kit (% 15 W] Sz % 5% 4 ¢cDNA, 5] 9 )7 %) L
Fl, PHEM95 °C 5 min 254,95 C 10 5,52
°C 30 5,72 °C 30 s, H: 40 Mg, LIFEA B-tubulin
HWSNHR, 2708 Co( Cr ARG A I/ ) #6755 BDNF
1 TrkB mRNA A% Fik &= .

1.2.5 Western Blot £ /)N Uik S & & - BDNF Fl
TrkB HEMRIE  BUNRUIKN S EREHE 2 1:7 1Y
FeBm AR 1 R R W, S R, BT UK E 30 min,
4 CE50 20 min J5, BV . B bRHERTEZR , B
b W 100w, K 96 LAk BT 37 C,
120 min/i5, /"™ 4% B8 50) 6 10 W 45 20 BR EAT A U
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FAEGAR N E 450 nm Zb W SGAE, Hl/EAR EMTZR, 1T
SREAR VR B AR AR A B (MR, A R A Lk 3 Oy
3 pg/plo BUFEA 7 wWL(& 21 pg HE) HEEME M
17 10% 1 — Jot F2k B 12 4943 1A s T e 6% Jie ( SDS-
PAGE) Bk, 5% 50 min, 5% i i 734 2 &5 A 1
h, 4353 A BDNF(1:10 000)/TrkB(1:20 000)/B-
tubulin (1: 100 000 ) M BAFZREF T, 4 C R )T,
TBST PEAE 4 Y, Ak 10 min, AR i 5010 2 1l
FRIg i — 4t (1: 20 000, Hife//NEL) , EIRIFE 1 h,
PRI 4 YK, BK S min 5, FREE T A BOG . i
FIER . L Image J FERSMT 2R G000 45 26 11 450
(R EAE, LA H 8 450 B K BE {5 N2 B-tubulin
S IR PEAELIA U 2R 45 28 I AR X R IR K-

&1 5¥F5
. a5
: I
H 51951 KEE(bp)
BDNF i 5'TCAAGTTGGAAGCCTGAATGAATG3' 121
T 5'CTGATGCTCAGGAACCCAGGA3
TrkB L3 5'CTAACAGCGTTGACCCGGAGA3’ 139

T 5'ACAAACTTTAAGCCGGAATCCACA3’

L3 Geibeeorik A Sm 8 i SPSS 13.0
ST PR ST PR L (v £5) Fome R
R0, A LBk LSD i 5, PL P < 0. 05
RESAGIEE L

2 R

2.1.1 BSYS K&HAFJ7 BS #l HTHX J74f EAE /N
Jidi 5 BDNF mRNA R3ER5%0  QRT-PCR 4
RRR FERERLAY SRS 20 KA 40 K, MO 41 /)N Bk
FIE A1 BDNF mRNA FRik%: NC 41 FRE(P <
0.01), 5 MO Z{Hb#¢, £45 W EL 41 3 RE i 2 Ft /= BD-
NF mRNA 3Rk, JLH PA Fl BSYS J7 4 2% 5 5 W
W(P<0.01) HiGIF KA ERF LG E XL, I
#£2,

*F2 7 HNRIINESEH BDNF mRNA 254K (x £5)

— Sy
O E T T PP e

NC 4 1.28+0.18 1.31£0.18 1.14 +0. 13 1.16 0. 06
MO 4 0.76+0.10** 0.85+0.09** 0.62+0.07** 0.72+0.08* *
PA 4  1.18+0.082%2 1.25+0.04244 1.03+0.08244 1.07 0. 1144
CA 4  0.92+0.054 1.01+0.052 0.86+0.042 0.88+0.072
BS 4 1.04+0.094 1.06+0.06% 0.89+0.042 0.92+0.062
HTHX 4  0.90+0.054 1.00+0.104 0.85+0.042 0.85+0.072
BSYS 4 1.22+0.0822 1.27 £0.0422 1.08 £0.0824 1. 11 +.0.01244

5 NC 4 s, * *P<0.01;5 MO 4 Hk#, 2P <0.05, 24P <0.01
2.1.2  BSYS JHAF )5 BS Fl HTHX J5%} EAE /)N Bl
Jidi 545 46 H TrkB mRNA F3AM52 M gRT-PCR %
R FERE AR 20 KANHS 40 K, A NC 241 HLER,

MO 41N A1 86 19 TrkB mRNA 363K B & f#
(P<0.01), 5 MO 41 He#¢, 45 ME 4L Y hE B & Tt
5 TrkB mRNA %35, JtH: PA Ml BSYS B4l =54
GiitE i (P <0.01) . TiRYT & Z A 22 5058
(P >0.05), W33,

Fz3 THNRMINEHEF TrkB mRNA 35 {L

Ay HE RN | S A
20Kk 540 K 5520 K 5540 K
NC 4 1.03£0.20 1.05 +0.29 1.00 0. 10 1.05 +0.23
MO 4 0.27+0.11** 0.38+0.23** 0.33+0.06** 0.45+0.09* *
PA 4 0.92+0.13242 0.97 £0. 14242 0.92 0. 1642 0.98 +0.0742
CA 4  0.76+0.104 0.85+0.104 0.75+0.162 0.83 £0.062
BS 4 0.81%0.112 0.89+0.122 0.820.1524 0.91£0.112
HTHX 4  0.71£0.2024 0.82+0.082 0.72+0.122 0.83£0.072
BSYS 4 0.94+0.1442 1,01 £0.1622 0.95+0.0542 1.02+0.0742

5 NC 41k, * * P <0.01;5 MO 4 Hés, 4P <0.05, 24P <0.01
2.1.3 BSYS K HiIFH BS fil HTHX J7 %} EAE /N,
1 5 4 8 BDNF 25 (R GA 52 m WB 25
7, 55 20 RAEE 40 K, MO /)N BRUI FiE-& (1) BD-
NF 25 1388 NC 41 HH . R R (P <0.01) . 5 MO
2 LR, A LB ZH Y g i 25 = BDNF 2R [ 3%35,
HPA FI BSYS A B R (P <0.01) (BRI &
Mz RZERTGIH2 X (P>0.05), WE 12,3%
4,

®4 7ANRKINEIES BDNF EEMTE

" ki i

4 R maoE maok FEE N TES

NC 4 1.94x0.37 1.95 +0. 56 1.91 0. 81 1.91 +0.57
MO 4  0.42+0.11** 0.51+0.21** 0.38+0.13** 0.50£0.19* *
PA 4 1.72+0.2942 1.80+0.3844 1.68 +0.3822 1.81 +0.3244
CA 4  0.90+0.06% 1.00+0.154 0.92+0.172 0.98 £0.212
BS 4 1.34+0.2042 1.51£0.1824 1.33+0.1944 1.53+0. 1544
HTHX 4  0.91+0.6124 1.01£0.092 0.95+0.114 1.09£0.224
BSYS 4 1.78+0.1742 1.84+0.1644 1.72+0.1542 1.83+0.35448

T 5 NC 414, * *P <0.01;155 MO 41 b4, AP <0.05,22P <0.01

MO PA CA BS HTHXBSYS

BDNF e

RSN 200 090 2 WL

540 K 15kD

B-tubulin

Fo0 Rk [N 55kD

540 T —————— - 55D
B1 SHRARH BDNF EAKRIE

BDNF NC MO PA CA BS HTHXBSYS

w2k NN 50

a0k NN 50

B-tubulin

520K 55kD

%40 K 55kD

B2 74H/NREMES BDNF EAKRIE
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2.1.4 BSYS JHAF BS F#1 HTHX 7%} EAE /MR,
Wi S5 HEH TekB 2 (IR A M2 WB 45 R B,
5520 KAEE 40 K, MO 21/ FUIK AIE B8R TrkB 25
%8 NC 4R g FRE(P <0.01), 5 MO 41tk
B, 45 WSS RE 35 T i TekB 2 1 3R35, JUH PA
F BSYS Jr2H T W] (P <0.01) fHIRYT #5412 [H]
ZERIGIEEX(P>0.05) . ILE 34,5%5,

TrkB NC MO PA CA BS HTHXBSYS
520 K S SeaR e 15D
%40 K A s
B-tubulin
20 K " s v — 551
%40 K S . e e 55kDa
3 7 HINRRH TrkB EEMRIETH
TrkB NC MO PA CA BS HTHXBSYS
520 K 145 kD
540 K 145 kD
B-tubulin
520 K 55kD
540 K 55kD

4 7THNREED kB ERRIE
x5 THMRHFIERES kB EEREWR

] e

O E I T P IES B

NC 4 1.93+0.72 1.99 +0. 34 1.92 +0.29 1.97 +0. 10
MO 4  0.40+0.14** 0.56+0.04** 0.420.04** 0.57 £0.10* *
PA 4 1.74+0.3042 1.83+0.21244 1.77 0. 1244 1.82+0.082448
CA 4  0.90+0.142 1.05+0.072 0.90+0.094 1.02+0.114
BS 4 1.4420.1642 1.65£0.2124 1.40 £0.2544 1.60 +0. 1242
HTHX 4  0.92+0.56% 1.08+0.06% 0.91+0.05%4 1.03+0.09%
BSYS 4 1.73+0.3322 1.89£0.23244 1,77 +0.2444 1.85+0.2044

5 NC 4L, * * P <0.01;5 MO 4] %, 2P <0.05, 24P <0.01

3 1t

BDNF 2 1982 4% Hy 1 E 4= 4 2% % Barde |7
HE MG Al A EHA B st o)
RER—FPEE 0T, 2 HETWE S i ol )2 BB 5
HF2Z—o PR JZ AT | 2R i 2 i XA,
PR IR B )22 G 5 36 3k 41 R B0 5 Fn i & oo 4 0T, B AR
DY IR 2 EhERE 0 IR 2 2 BDNF 7 A 114
T AL, IF RE 6 05 B 51, Marchetti Fl
Marie! ') 3\ % BDNF il TrkB {14y /b2 F {6 2 fh 1] 98
PR G Pl 2270, J2 B2 J2 e S 454 1 R B A
AR SR 8 BDNF 5 A7 & TrkB e [6] 4 A AT
BN fl AT SR fE RN 98 R SR AR K 38 IS fih R
S Y IO TR W g PIBK/AKT 3l % % 4 i
ZARPER

AP B HT AR 5T & 30, EAE /)N B 78 il 28
PR, EERIAEM LY B 2L 8 A B-tubulin
NF200 Kz MAP-2 % 2 T [, i B-APP, P-Tau }%

CSPGs W it 25 b Ft, 150 Wt 22 4l 22 431 3 s b 422 240

Wiz oL B S5 Oy IR AR R . 424t BSYS K&

HFH BS 5 HTHX 697G, LiRdetris 2] T

P30 iR BSYS K H: BS 5 HTHX J5%f EAE /)

AR B EAEH . EEAEHVLRANEE . T4

KT LB, Bl 58 5 Ak G R TR AR A 2 R e

IR, Pl 28 77 B - 2R o 1 ke = 2 S5 B50H 2 R H:

MEZEKNZZ—. BDNF 5H TrkB Z4kZ 57 &

Ry RS . MS H EAE /MU BDNF 2634 i 35 1%

I, LA AR BDNF 2k J5 i 55 EAE /N FRBEAL,

MR o ARSZI K B, EAE /)N B

M B IR BDNF K H 3Z 4R TekB (1 5 X FLEE

FIRTCICTE SN E IR R AE G i N B W] B B, B AE

MS A8 W X 5 BDNF ik 0 sy, 42 1)

SRR A T B AR RN . SN YE BDNF A L %E

KETER A, AR 2 T REPE4 ™ . 28t BSYS

K HYF 7 BS 5 HTHX 4477 )5, BDNE/TrkB (1) 3%

KB IEN. 456 w1 & B BSYS J HAFJ5 BS

5 HTHX J5 GBS et 4l 28 FE A 1B S i 52 B 45 21, 4

W BSYS J HAfr 7 fie kb 2248 52 9 7 FA LI AT g -

B 228 R B2 AR R kA %, IF H BSYS

EHEWR T MERER a2 Rk

I, BDNF-TrkB i {1t J5 30 R i % 19 PI3K/AKT

WP IS5 TR GG &R, Bt MS

FEE R 1 T 9 3 R 2258 % 1L PIBK/AKT 553 i

AT AR B R E SR ARy ERS . Bk
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