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W E:. BW HFTAHAGEETEN Chimonanthus praecox FIEME C. nitens FITHEARFE R xS B PEMiBRIM (chronic
cerebral hypoperfusion, CCH) UM N FIThEERERS (vascular cognitive impairment, VCD) KEA/ER EWLH. 535 KA
4 R UM 25 S S ik 45 3L (bilateral common carotid artery occlusion, BCCAO) 57 CCH MY, Btk s Th K R BENL 2 A
BRZH St T4 s Ry IGFIE (804 40, 20 mg/kg) 4LRIT ZREK (63 mgkg) 41, HWBFARUA, A TFHMNAYT
T 28d, SRFHZKIE B SLaG Rl 2 4K B 22 214288 0 SRAW S0, Y 5 SRl & 20K B 3 EiE S EAH & F IR R
Ae71; RABAZRAL (HE) Jtt. Nissl . TUNEL 40052 %- 20 K RO 7 /2 ol CA1 KM &g i A2 . Je
RRAMA AR JE T 2384k SR A ELISA A I 45 48 K BRI i v o Y 14 4 275, 7= K7 (brain-derived neurotrophic factor,
BDNF) 7KF; KA b EE A & 2 oK Rl S A Z W BE T EE B  Cacetylcholinesterase, AChE) Fl 2 Bk i Tk 4% # 1§
(cholineacetyltransferase, ChAT) 3% 1t ; 5K FH Western blotting 46 I % 20K B i 5 241 23+ BDNF . i Z BRISG 32 14 B (tyrosine
kinase receptor B, TrkB). &1k TrkB (phosphorylated TrkB, p-TrkB). §lgEENIEE-3-4 5 (phosphatidylin-ositol-3-kinase,
PIBK). H A B (Akt). p-Akt PP R A R BR B [ §-3 (cystein-asparate protease-3, Caspase-3) fRHRIA. 5R 5
PR AL, R T HE R 4K RO BB ARG (P<<0.05. 0.01), ZFHET & BRI RS (P<0.05. 0.01), 7EHTR
BRI TR (P<<0.05); AL ER RIS, AP IRVMARRIEESE S (P<0.05), it TRd (P<
0.05); [LiEH BDNF 7KV Kl G414 ChAT i HETHR (P<<0.05. 0.01), #2144 AChE iGHEREE (P<<0.05); g 4141
#1 BDNF. TrkB. p-TrkB. PI3K Fll p-Akt & HRIE/K TR E TR (P<0.05. 0.01), Caspase-3 & HRIZ/KTFEL (P<0.05).
50 WABRMET AR LAGE CCH L VO R BUAFIThRERERS,  HAEHIHLEI AT AE 5105 BDNF/TrkB/PI3K/Akt {5 S i@ HAH XK.
IR BB ISR BRI D RS s RUR RIS TR BREIRIMIE 24k Bs BETRIENE-3- B/ B
HEE B {55 18
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Effect and mechanism of volatile oil of Chimonanthi Radix on vascular cognitive
impairment rats induced by chronic cerebral hypoperfusion
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Abstract: Objective To explore the effect and mechanism of volatile oil of Miao medicine Tiekuaizi (Chimonanthi Radix) on chronic
cerebral hypoperfusion (CCH)-induced vascular cognitive impairment (VCI) in rats. Methods CCH model was established by
modified bilateral common carotid artery occlusion (BCCAO) method, rats with successful modeling were randomly divided into

model group, volatile oil of Chimonanthi Radix high-, medium-and low-dose (80, 40, 20 mg/kg) groups and butylphthalide (63 mg/kg)
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group, and sham operation group was set up. Rats were given corresponding drug for 28 d , water maze test was used to test the learning
and memory ability of rats in each group; Open field test and Y-maze test were used to test the autonomous activity and novelty
exploration ability of rats in each group; Hematoxylin-eosin (HE) staining, Nissl staining, TUNEL staining were used to observe the
changes in structure of nerve cells, Nissl bodies and number of apoptotic cells in cerebral cortex and hippocampus CA1 area of rats in
each group; Brain-derived neurotrophic factor (BDNF) level in serum was detected by ELISA; Colorimetric method was used to detect
the activities of acetylcholinesterase (AChE) and cholineacetyltransferase (ChAT) in hippocampus of rats in each group; Western
blotting was used to detect BDNF, tyrosine kinase receptor B (TrkB), phosphorylated TrkB (p-TrkB), phosphatidylin-ositol-3-kinase
(PI3K), protein Kinase B (Akt), p-Akt and cysteine aspartate protease-3 (Caspase-3) protein expressions in hippocampus of rats in each
group. Results Compared with model group, escape latency of rats in volatile oil of Chimonanthi Radix group was shortened (P <
0.05, 0.01), number of crossing platform and grid crossings were increased (P < 0.05, 0.01), time spent in new arm was prolonged
(P <0.05, 0.01), degeneration of nerve cell structure was improved, number of Nissl bodies in brain tissue was increased (P < 0.05),
cell apoptosis was decreased (P < 0.05), BDNF level in serum and ChAT activity of in hippocampus were increased (P < 0.05, 0.01),
AChE activity in hippocampus was decreased (P < 0.05), BDNF, TrkB, p-TrkB, PI3K and p-Akt protein expression levels in
hippocampus were significantly increased (P < 0.05, 0.01), Caspase-3 protein expression level was decreased (P < 0.05). Conclusion
Miao medicine volatile oil of Chimonanthi Radix can improve CCH-induced cognitive impairment in VCI rats, and its mechanism may
be related to the activation of BDNF/TrkB/PI3K/Akt signaling pathway.

Key words: volatile oil of Chimonanthi Radix; chronic cerebral hypoperfusion; vascular cognitive impairment; brain-derived

neurotrophic factor; tyrosine kinase receptor B; PI3K/Akt signaling pathway
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(#t'5 4621T). p-Akt RZ wEPIA (L5 9018T)
W EEE CST AR TrkB Jifk (L5 GR3360045-
3). PBK $iifk (k5 GR277867-1). Akt Hiik (it
5 GR240003-94 ). bk 2 B R & 2 R 3 H 1§ -3
(cystein-asparate protease-3, Caspase-3) Pifk (it
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ST

MR ZHZAT 4% % TR 2 48 h Ja, TIHOIAS
N B ASKEZ R, B OREIK, —HRE
B, g as, Y EERN S um), BEEK,
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5000). p-TrkB $ifk (1:1000). PI3K Hifk (1 :
1000). Akt $7i44 (1 : 5000). p-Akt ;44 (1 1000)-
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A-track map of positioning route experiment B-track map of space exploration experiment C-three-dimensional map of activity track of open field

experiment D-three-dimensional map of activity track of Y maze, arrow points to new arm

Bl $EFELBI CCHH VCI XRATHFERIEN
Fig. 1 Effect of volatile oil of Chimonanthi Radix on behavior in rats with CCH-induced VCI

*1 BHTFIELMX CCH B VCI KR EEBAEIME M T QR BMFW (X£s,n=8)

Table 1 Effect of volatile oil of Chimonanthi Radix on escape latency and platform crossing times in rats with CCH-induced

VCI(Xts,n=8)

e - B ik AR /s 7 & IR EUIR
il Fil&E/(mg-keg ™) e e T ~
20 ZJHY B G | B G
IFEVN — 29374934 26.63+11.64 7.13+0.83 9.25+1.39
it — 101.37+£37.73" 68.25+18.16* 4.75+2.86" 5.00+1.41"
BRI R 80 107.134+24.50 30.87+17.60% 4.124+1.88 8.00+3.02#
40 106.25+27.28 34.00+10.40% 4374213 7.87+247%
20 102.25426.10 48.13 +24 49* 4.62+2.26 4.75+2.37
TREK 63 106.75+14.73 33.13+£12.04% 4.50+1.69 8.75+2.05%

H5BFARHALE: "P<0.05
*P<0.05 *"P<0.01 vs sham group; *P < 0.05

R2 BRRFELMN CCHE VCI XRBERAHMEER
DHIEM (X+s,n=8)

Table 2 Effect of volatile oil of Chimonanthi Radix on
number of grid crossing and vertical score in rats with CCH
induced VCI (X £ s,n=38)

2 531 FE/(mgkg")  EEHIKE TEAS
RFEAR — 49.60+12.53 13.50%£5.26
A — 26.12+9.90  8.12+2.90*
BT R I 80 26874+13.07 6.87+4.15

40 51.62+17.88% 10.8745.02
20 35.12+£17.03  8.624+2.72
TRRK 63 43.75+10.68* 8.124+2.90

TP<0.01; SHAIALE: *P<0.05 #P<0.01, FFEFH

#P <0.01 vs model group, same as below tables

HALE =R e B 2R, REAH KR
XA EYIRAR RGeS TR SRR TR, Bk
T i R R 2 R RRTE BT S T PR 2R I (D4
(P<<0.05), TFBRE TR I vl $2 = KRR R 4
HYIHIRE
3.2 SEFELHNS CCH ¥ VCI XRAKRKEE
X385 CAl XA MRS

WK 2 fiow, BFEARA KR EZME e ss
e, KR, DFEW. WL, B CAl
X AN R % . 5%, SETFRANE, #
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=3 BEFELBN CCHH VO KERFFERERMEIMEN (X+s,n=8)

Table 3 Effect of volatile oil of Chimonanthi Radix on exploration time of new arm in rats with CCH-induced VCI (X £ s, n = 8)

2H 53 i /(mg-kg ™) B SRR 8]/% HLOR B R R [8]/% FoA R 2R 18] /%

BRFER — 56.32+15.97 15.70+9.12 27.354+21.78

it — 25.15+11.94* 35.40+23.03* 23.484+17.21

BT R 80 32.50+16.54 31.56+19.28 25.934+12.64

40 49.66420.92* 23.904+10.84 26.274+12.70

20 22.92418.13 27.30429.03 33.47429.35

TOREK 63 39.76+27.98 39.76+19.63 24.02412.23
Kfi Bz S
5 CAL X

BT R/ (mg kg ™)
Sk 7P 8 £ 2] 4

Arrows indicate neuronal pyknosis

B2 $%EFELMHI CCHH VCI KR AREERED CAl RHAMMEFSHEN (HE, X400)
Fig. 2 Effect of volatile oil of Chimonanthi Radix on nerve cells in cerebral cortex and hippocampal CA1 region in rats with
CCH-induced VCI (HE, x 400)

R K SR S R AR P, A L B4 R . =%,
BAZH R, MBI, S X HES B ;
SRR, BB R PR A AR RS
s, AR A 4, i ARSI

3.3 HHEFIELMN CCH B VCI XRAKRKEE
R85 CAl RER/MAERIF M

nE 3 Ik 4 fos, BFEARERREZ &GS
CAl XER/MAEFE, BS CAl X4HM)=%L

NEESE, RIS Mgttt 2, RR/AMEEHZIR S . 855 SHRTPARALLE,
A EMBEMHEM.

BERYZH KB R J2 i S JE IRVMAE R, g5

V.t :u?"“ ”“ % . A
" .‘s:‘,. REN ’. i % 71 w,,;. ?{
w3 * n‘ho. 0\0; S
Wi /s..‘w Ot e &
0 “Jf ok 8

Q'aA l“..gl

o B Y el Pr
Sowip 1WEJ0? YRS S DRSS

40
BRI/ (mg kg ™)
i Sk AR JE BAMATE IR &
Arrows indicate dissolution and disappearance of Nissl bodies
B3 SEEFIELRMEX CCHH VOl ARAMEERES CAl XER/NMRRIFIE (X400)
Fig. 3 Effect of volatile oil of Chimonanthi Radix on Nissl bodies in cerebral cortex and hippocampal CA1 region in rats with
CCH-induced VCI (x 400)
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4 BEFELHBT CCH Bl VCI XKRAMEERED
CAl XRIR/NMAKERFM (Xts,n=4)

Table 4 Effect of volatile oil of Chimonanthi Radix on
number of Nissl bodies in cerebral cortex and hippocampal
CA1 region in rats with CCH-induced VCI (X £ s,n=4)

5 Fiilb=vs JEERAN LS (6T
- (mgkg™) L CALIX K2
BFER — 90.75+5.37  195.00+16.83
it — 44.00%5.35™ 109.00410.42**
BT A 80 58.00£4.39% 156.50+22.64*
40 54.50+£7.04* 117.00+19.88
20 39.50+£6.61 108.00=12.35
TORBK 63 59.25+3.86" 120.75+28.06

o --.-.-

BFR

CAl XA 2B, Ui EEE K, e I/MA%L
RS (P<0.01); SEAAHM, 27
R R R R e F/MA B R B BN (P<
0.05), BEETHERIE . hA R T KBRS
CA1 X JE IK/MaE s i B8 (P<0.05), H4ii
HHECRRE . Ay, RPSREETHE R AT DUEm
M ZH 2R JE /MR B, IR R 2 To 4
34 HHETFIELHX CCH ¥ VCI KB KKEEZE
K85 CA1 XBE AT ST

WK 4 /3 5 s, SRFARALE, A

KR ZE KIS CA1 X ET- M EE I RiEZL,

%’ir;’i?ﬁii/ﬂa/(mg kg™)

[ R A i)

Arrows indicate apoptotic cells

B4 SREFELMI CCHH VCI AR AMEERED CA1 RMZMEMATHIFN (X400)

Fig. 4 Effect of volatile oil of Chimonanthi Radix on neuronal apoptosis in cerebral cortex and hippocampal CA1 region in

rats with CCH-induced VCI (x 400)

x5 HHMTELM CCH B VCI XBRARKERED
CAl XHHEMMUEATMEN (Xts,n=4)

Table 5 Effect of volatile oil of Chimonanthi Radix on
neuronal apoptosis in cerebral cortex and hippocampal CA1
region in rats with CCH-induced VCI (X £ s, n=4)

i TR/ YR T 3R/ %
(mg'kg") T CAl X Kz
IFESN — 25.124+4.50  30.37£5.85
it — 76.609.38"  89.10+5.50**
BT A 80 40.28+3.10  55.32+4.54*
40 5428+3.02" 74.28+9.36"
20 80.59+4.09  86.42+5.31
T2RRK 63 50.67+£5.34"  65.124+9.97*

MPEET R ET S (P<0.01); SEMAHLE,
M TR RmE . i E AR T EER K R R K
1L CA1 XYM TR ) B2 R (P<<0.05), #&

R R4 R mT AR S i T, X o
o i B LRI E
35 BEAHRHETFELMY CCH ¥ VCI KRILE
& BDNF K X544 H AChE. ChAT 5EMER)
E;u]‘]
Wk 6 fin, SEFARAE, BHHKR M

15 1 BDNF 7Kg 2H 21 ChAT 361314 B %
ik (P<<0.05), #EH2HZ AChE iEHEEET A (P<
0.01); SHEMAH LA, BREETHE R ERIEEM T

FRBRZH K BRI 2 20 ChAT MR B TR (P<
0.05); BREETHE RIS FAELA T ZRBRZLK R
% BDNF /K FREFm (P<0.05. 0.01), i
B4 AChE VM 2 B K (P<<0.05), FRHJEL

L A AT DL I 3 e 3 BDNF ZKCF, 3
ﬁﬁf&éﬂ,,\tlﬂ AChE FI ChAT [)3d M R AEVEH -
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®6 HHFIELMX CCHE VCI KFR &S BDNF KE KRG DLHLA D AChE. ChAT SEMHHIFNT (X+s,n=8)
Table 6 Effect of volatile oil of Chimonanthi Radix on BDNF level in serum and AChE, ChAT activities in hippocampus in rats

with CCH-induced VCI (X £ s, n=8)

2H 5 7l &/(mg-kg™) BDNF/(pg-mL™) AChE/(U-mg™) ChAT/(U-g ")
(EEZN — 319.20+72.81 0.373 8+0.057 3 122.86430.01
T — 182.92 +52.44* 0.538 9+0.135 9** 77.73+20.21*
BRI 80 267.64+47.42% 0.419 5+0.076 1* 108.54435.12%
40 301.19 492,58 0.448 4+0.052 6" 85.50+26.90
20 202.17458.53 0.5044+0.101 6 80.86+16.71
RESN 63 264.60+66.01* 0.411 9£0.080 8* 109.50 £26.62#

3.6 SKETFIELMXT CCH ¥ VCI KREDEE
f BDNF. TrkB. p-TrkB. PI3K. Akt. p-Akt I

Caspase-3 EHFTIAHIF N
W s Fon, SRFARAE, SEHKRE
/0 41+ BDNF. TrkB. p-TrkB. PI3K 1 p-Akt &%
HFRIA A R PRI (P<0.05. 0.01), Caspase-3
EARKKTEZETE (P<0.01); SHEAHLLE,
B R s R ALK R 4 24 BDNF
M p-TrkB & [AFRIA KB T+ = (P<0.05. 0.01),
B A CDEF

BDNF | S S 2.8 10¢

P-actin e s s s a—4.2 X 10*

1.5

= - 1.5

= 8

g 10 m | g 1.0 u

= i e B
=

Z 05 1 % 05

as} A~

(=}
(=)

A B C D E F

TrkB s s s - -] 410
p-TrkB = mm e e e = 14X 10°
B-aCtN  ——— — 4.2 X 10*

B A C D E F

W 15 = TikB
9 W = p-TrkB
® 1.0 # #

= * sk

E o5

o

)

ABCDEF ABCDEF

B A CDE F
PIZK o S . o S s 8.5X 104

Bractin s s s - 4.2 X10*

A B C D E F

Caspase-3 £ HFIE KPR EFEIL (P<0.05); Bk
TR A EA KRS HZ T TrkB. PI3K
p-Akt £ FIRIE KR E TR (P<0.05).
4 e

N FEE A TR R K, 2018 A3k [E 65 %
KUl B2 NER] 1.67 12, SERADEK
11.9%, Tt 2020—2035 4= Hp [ 4 N\ 18 SEE KR
W7, CCH myR T HHEFENEE, Uik & L,
I A SR R P 5 7 2 et PR A5 TS . VCIDSI,
B A C D E F

- — 3.5X104
Caspase-3 '-- .g
B-actin mm—— 4.2 > 10*

g
=3

1.5

Caspase-3/B-actin
5

A B C D E F

Akt S - 6.0X10*
p-Akt = B s s s 6.0 10
B-actin M. SR S - — 42X10*

B A C D E F

ng 1.5 = Akt
:}S\) o # = p—Akt
Z 05

pani

0

ABCDEF ABCDEF

A-BRTARA B-BMA CHBETHARMEFEA DR TR M FIRA ESPETHERMGIEA P TR SRTARA R

*P<0.05 P<0.01; SHERALE: *P<0.05 *#P<0.01

A-sham group B-model group C-volatile oil of Chimonanthi Radix high-dose group D-volatile oil of Chimonanthi Radix medium-dose group E-

volatile oil of Chimonanthi Radix low-dose group F-butylphthalide group

*P<0.05 *P<0.01vssham group; *P<0.05 #P<0.01 vs model group

5 $KEFIELMY CCH ¥ VCI X544+ BDNF. TrkB. p-TrkB. PI3K. Akt. p-Akt F1 Caspase-3 EAFRIEH

=l (X£s,n=3)

Fig.5 Effect of volatile oil of Chimonanthi Radix on BDNF, TrkB, p-TrKB, PI3K, Akt, p-Akt and Caspase-3 protein expressions

in hippocampus of rats with CCH-induced VCI (X £ s, n =3)
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HAT, %KM BCCAO ixi#l# CCH #iftd, %
BCCAO i 5, KR4 Mg ). &Y we, 1
RGN, B AR g, 0268
200, KR A Willis 7535, 5 AR fig )
BN, RS Bk 25 L5 K R ATt R sh
ik RIS JES S0 Bk A 815 TS, SR T B A AL 496 B T 5
FEAE i M SRS . HR — IR TER T & 5
FOK SR P M 2k ks>, SRR RE T 4
ARG, BBser-80m, BIAH R e
K] BCCAO RI[aIF7 1 JE 5 4530 55 — M B0e 3 ik
Jiil 6 CCH HERY, SRIRFUHT 2R T4 R xS
CCH £t VCI K B A H KL o

Morris /K& E STz T PR S i 2R3t
2 () A7 B AN R 25 2] L ez Re ). KR E AT
I G U5 2R B0 A0 AKAE 38 T UK I R MR A B 4
IR0, RHF R ILHEAT 2 OKK B SLEG, 5 1 i
IS BRFARMAILE, FEdBA5 ). 02T
CCH £ VCI K& CRPEA AN Th RE RS K B
2 PR JE X 5 KRR 2 ST 2 e T s,
PRICEREFHE R IR K BRI 22 SR 12 e SR B A L
BIER, PRI KRN IR I msgmm . 2551 BoR,
TERLE IR SR AR A B B2, 28T 65 3k
BA%, FBH CCH Rl 3 K R % a2 8871, S5
VCI /=t 452h)a, SR LLEL, &7 Bk
TFHE R AT DAGE AR B e R, Hod s
HR R 4H I AT 4R v KRR ) 2R T 5 8. CCHL 15 3
() VCT AMUABAE 2 e 5 T, /=N
] 3 FIRRAT S 7 T I B Y, BRI AT 538 R T
WY R E 2 FAT R E IR AU AR TR
X CCH 2 VCI RERIMEH, g5 R, Bikr
FE R AT DABE AR R BRI S A B, B i K RN
BB RRRE . W Bk 3 BT A, W]
VI A R R vT BAek 3% CCH 3t VCI K
RS )02 B8 7y, 1R SR RRAR R A ) DA R s L
XoF S e ) )

A D EE R A AR A 2 R R 2 B i By e A
s, TR EER2R IR BCCAO M2 ) CCH K
B2 i S e 2 A, KA T Al
PRI R BL CCH BOA M IhRE RS 1)
KA, W CAL X AVEII: 57 5 4 2 a i i s K
BEMA HAGHETL, METCHBRER T,
Kz JZE R s R & R X, TEAM TG B
PRI e R HELER, — B AR 2t

BRI IRt VARSE o3 - A1 I i = R s R Ep R at VA 7
TEE B, Horb CA1 XS SR 0 4 e ol
BUK, CA1 XHHE I SR aid s 12/
P4 . HE Jeta g R, BB R AP S 4450 K
Ao AR, AR, AR R E g IR =M,
s 2R FAR A M . 6L, &
B R 2 R Db e L R P 2 B, RN T
CCH £ VCI KGR, TR & T LA
BE 2 RS R AR . TR
A 20 2 PR PR 2 R R - R R i 2L 4R )
TR ER, XCRA Nissl 441 TUNEL 4tk Bilik
TR A ] IR K R = R g CAL X
Je I/MA gD R 2 A T, I P> A AR 2
RIER

BDNF ¥ EAEMZ TCAMA R &R, KKk
V() BDNF 5\ 5N ThReksns = FEAH ¢, Hi BDNF
SNVFZAINE RGN = E A B R A2S], i
() BDNF 7 li P A1 A1 & 1035 R 354 50 A7, P e ifg
I T K B 2 A e iy, K ¥ BDNF Rl Gd ik
AL B B e N AR LIS, 95 i BDNF 384k
SIEAHDG . AR 7L B i@ ELISA 32354 KRR ifi
{5 BDNF 7K-FREATAS I 43 B, R AR L 40 K R if
J&™ BDNF /K R3E R, XHIGUE 7 CCH KR
VCI 774 JR [H 75 5 BDNF [z ¢, B 174%
R AT K RS o BDNF /KF . AMUanitl, 4
J5 P BDNF ik Red2 m R Ae AL ph 2 a1 Thae, 39 n
U S f AR RS T £ BRI, (acetylcholine, Ach) 1291,
CUA i 5T 3 B BDNF X s AR AR RE 0 28 0 R
KAEH S REMREE IRAP AT I ) PR A K
A LA 3 A 355 7 Vi DA %A TR L e o 422 40
(AFE RS 18], JF48 0 AChE Al ChAT 5 R, A
BEAH AU K R S H 2+ AChE. ChAT 7% 14 i3t
FTREI, 25 R RV K R S 4140% ChAT i
PEBEMK, ACHE 3iETHE . ChAT 24 ACh 5%
TR, AChE WG ACh, ARBET44 K a1
75 ChAT J5E. &K AChE 35K ACh f1°F
i, SIS BERIRERS . BDNF {F i s 55 K
FB— R, Al — PR S R B 52 Rk R
TrkB, fEFHXFHZ RS0 (central nervous system,
CNS) ZfiltmT 38 14 [ T BRI 4 28 TG 40 A7 05 P R
VR A 2 (AR FHSL, 3@ 38 771 A 5 fk 431~ 1 1Bk
(4nEE H G C-BDNF 1#4%) % BDNF/TikB 15
5, A Skl AR e 2 PR A2, BDNF 5
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TrkB 454 J5 36 AT s PI3K/Akt {5 5 18 1% , PI3K/Akt

5 JERER E A 1P e A0 R TR R A T A T
TR ¥ BEE N AE B, Akt 85 B AL f5 AT 400

Caspase, AT H G4 BRI 7021 ACHF 50 38 i A i

BDNEF/TrkB/PI3K/Akt {5 5 i # #H 5% 8 11 R IA KR
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g5 R AR K i 2021 BDNF. TrkB. p-

TrkB. PI3K 1 p-Akt & F &L KRR T RA

(%, Caspase-3 /£ Caspase LIk I H1 5 24 (1)
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g Lpnd, WS TR CCH £ VCI
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