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Mechanism of Danggui Shaoyao San on ameliorating Ap-induced apoptosis of
cholinergic neurons based on CREB/Bcl-2 signaling pathway
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Abstract: Objective To study the protective effect and mechanism of Danggui Shaoyao San (34V37A5%5#k, DSS) on amyloid P-
protein (Ap)-induced cholinergic neuron injury. Methods Basal forebrain neuron injury model was induced by 30 umol/L Apas.3s,
2.5%, 5.0% and 10.0% DSS containing serum were given for intervention, MTT assay was used to detect cell survival rate; TUNEL
and PI/Hoechst fluorescence staining were used to detect neuronal apoptosis; Choline acetyltransferase (ChAT)/phosphorylated cAMP-
response element binding protein (p-CREB) and ChAT/cleaved cystein-asparate protease-3 (Caspase-3) fluorescence double staining
were used to detect the anti-apoptotic effect of DSS on cholinergic neurons; Western blotting was used to detect the expressions of
CREB/B-cell lymphoma 2 (Bcl-2) signaling pathway related proteins. Results DSS serum (5.0% and 10.0%) significantly increased
the cell survival rate of AB-injured cholinergic neurons (P < 0.01), improved AB-induced apoptosis (P < 0.01) and decreased activation
level of Caspase-3 (P < 0.01). DSS serum (10%) reversed Ap-induced decrease in p-CREB level (P < 0.01) and increased expression
of anti-apoptotic protein Bcl-2 (P < 0.05). Conclusion DSS may ameliorate AB-induced apoptosis of cholinergic neurons through
CREB/Bcl-2 signaling pathway.
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PSR AH IR PR R AT TR, HAFE A2 )
AT R R A= GO T Re stk . HAT, S
AD HAT P2 2R B B BAR LRI AN 20 AEVF
Z KT AD KFRHLEI R, REBRAE R 2 ME—
Bz 2k S E 2 o AR R — &R
HE U H R EBR e #H £2 Te e 1E A2 Th e B SR, Eis e
B-IEMIAEE 1 (amyloid B-protein, AB) & EEMIEHE
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(tyrosine kinase B, TrkB) /CREB i&{2#2 Ach Al
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umol/L B4 M 1 ] 48 h M AEMP & 4 A=K
23 ABIFESREHEEHEA TIRBRIE

APasas F PBS AL HI A% 100 mg/mL (PR,
T 37 C&Ak 48 ho HEEUEECHT N2 oA % 7%
7d )G, EEAAFRE ABsas (154 30 60 umol/L)
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Caspase-3 H HRIE  7E 12 LB ICE RITE 55 3% s
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ACERAMAL, WCERGRMT, NN F R R 2R
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fR$T p-CREB (1 :1000). %$i CREB (1 :1000).
BBt Bel-2 (1110000 FIEPT B-actin (1 5000,
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100 44 H#it
80
60_ ko
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0- T T
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AT RS 25 13
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same as below figures

B 1l ZHEAAHEAMEN Ap FS AR 1L TR
FEENEM (Xts,n=6)
Fig.1 Effect of Danggui Shaoyao San serum on cell viability
of Ap-induced cholinergic neurons (X + s, n =6)
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LA R 2 MLE REAN ] AB 5 I PR E T T
3.3 HEFNMAMRIAIERT AP B SRIEMEEEHRE
JC Caspase-3 SELEIRZNT

N T R W 2 VAT 2 HIGR 756 R B e R 4
LT A MEIER, R IBERE M & o i B
ChAT 5 T-#rEW) cleaved Caspase-3 BH1T H 7%
TG WIE 3 Fiw, AP BRI R 2R AT i 2
JG ChAT RIS/, PRE SO B0 A4 A
f#, cleaved Caspase-3 FIAHRIEM; 45T 41945
S AME TR, MEumssmiaT %,
ChAT KX EHE N, cleaved Caspase-3 1A BH i i
o BRI T R HT X A 42 7T cleaved Caspase-
3 RIBIEH, SRWE 3 Pon, S5xRAME, 5
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Fig. 2 Danggui Shaoyao San serum improved Af-induced cholinergic neuronal apoptosis

ChAT (&fa3t) /
cleaved Caspase-3 ¥

()

Xof R FE7

S%HVAATARE L MFE  10% 43T 25 S 2 i
200
o X 1504
cleaved Caspase-3 | s s S S o - 1.7X10% z@-
. il
54’% 100
=
B-actin | SN NN SN A A A —— 12 10 g% 50
>
<
Sl i 5% 10% S | : :
HATE S 2 ML X OB 5% 10%

BIAAT RS 25

E 3 YHENHHESAMBRL AP FSHIBREEEHEZTT cleaved Caspase-3 EHFRIA

Fig. 3 Danggui Shaoyao San serum reduced cleaved Caspase-3 protein expression in AB-induced cholinergic neurons

ﬁ!?ﬁﬁiﬂ T2 cleaved Caspase-3 ik 7K #H & 7t
B (P<0.01), 5% 10%4IH~5 258 2 i Re %
m%VTEE cleaved Caspase-3 # FHRIAKF (P<
0.01), HEFIEAHKM.
3.4 HPEANHHSAMFRT CREB/Bel-2 @i
i A B SRVRETE RERE TR T
ChAT/p-CREB %G AL R 4 Frox, AP
BRI N ECHT IR & T il A N p-CREB 3Rk B

B, T IRE RIS Forskolin f& p-
CREB #ik BZEHINN, 10% 249745 25505 24 Mg 24
p-CREB KA R FEIENN, 5 Forskolin UL, 3t
— P CREB/Bel-2 A KE ARIEHN, K
IEXTHRZAR L, 4 p-CREB 1 Bel-2 & %R
KK B RFER (P<<0.01); SHEERAMEL,

Forskolin 1 10% 4 A7 25§ % 24 IfiLjE 2H p-CREB #l
Bel-2 SR HRB /KPR EAE (P<0.05. 0.01),
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43x104 5 1207 i
ﬁ
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26X104 ¥
=
T 404
42x10¢
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4 HEFNHHIAMEN Ap iFSHIMETHEEHLZ T CREB/Bcl-2 @& HIF M
Fig. 4 Effect of Danggui Shaoyao San serum on CREB/Bcl-2 pathway of AB-induced cholinergic neurons
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FLH HPLC-MS/MS AR M 2 24 575 25 5 B i
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27 PR B B 25 T B AR I US), JRIRE T4
VAATZGHCE 24 g HA b S i . pidha ol
TR R E I, R, A 7T DLk o FE A
RIGUE M VIAT S 25 MG GE AR 5 IR ARG RE
FRZE O T IAE AL .

KR 22 FUERE R AR B R B R T3k
AD Wi E R B FE, AR R HEENMHE U
PE, [FIES AB 3 BE TR 22 5 2R 48 T 98 R S RE ]
A FEME T, RARINNME I T0O, fHARE
IIRERRAS & AD B I0IZin TSI 1 2R R 2
—. Ach Z—FHEISE T, 15 LA IH o
BEf IR . fEARSANAE, Ach HIHBEA 2 BEEE A
1t ChAT MEMAER T &, ChAT £%5 Ach &
R Ses IR BE AR iC T BERN N, AME Ach
B 2 5B IR 2% g B ) R O B AR OG,
Ach FI4EFFXT IEH DIRE R G HE L, AD B3 1 ChAT
{14 P B R R M PR 2 S BRI Ach ZKF 35 F%

fIK08), I X IA ChAT ) NFEh &+ 4H i mT DU I R
J Ach YRS BB AERI 2 T RE, RN REPK /N5
I ThRe, > AR YT, MIMEE AD A
KNThRe, AREFLEE KB, AP FEVEAEH N2
PRI AT IR A 22 70 ChAT R A RIA, [R5 & 4
LI, PR ITILEE B A HP 4 0 JE T 2 IR RE D)
RE RELRS T o T 24 AT 24 55 24 I3 P B S8R AB
R IHBRRE DI REEAT, KIES IR E R RGBS
771 Forskolin ZRLLIFIMEH .

CREB /13 1) 55 A B IS S2 A4 - U0 4 i
W RS T AL B AN AR 5 3, BN R3]
AMHEAZ T #H W FFF 2%, CREB RGN A2 F
B SO B B R, AT AR T 1 ek 22 TR R
(brain derived neurotrophic factor, BDNF) 254l fifg
-, E AT B A 0 Dl e A oG SR FH 201
CREB MR SZ R M A IRAT MESIR I — 1 2
FURER Z, R T g R e e A 2
FRE U E R, CREB 4] < 520 - Fhic 120
WP MAT AR M, CREB [yt Rk 1
PR T, JFEEEE CREB/MAAKE T
(nerve growth factor, NGF) {555 i %k & H% FE A1
PURITUENE, AT 0 2R B s Bl 2 1 I B0 /) A
ST RERERG R, ERHAE 5 DN S DR [X 4 o i
ST S CREB BRI, WIRERCNIT KIBST
AD ) HIHTER . Bel-2 I IR 3T XA 14
CREB Z5& A s, %0 CIE 2 H CREB K
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WAL B O4H M A R 5 R 4E B P T, 1 B
CREB/Bcl-2 i@ 2 B A HUH T AR5 45 R 2
TN, HIAAT RS 2y i B E N T CREB /£ LK
AP TR IR LK. eAh, SX AL,
ARG 2R 2 LTS VR T 5 R T I A A e A T
B Bel-2 MFRIARENE N, FHTAHKEN cleaved
Caspase-3 [R5 i35 [ . TUNEL 3L ta 5401,
MIAATRCE A MEIRIT )G, FERHT I o T
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