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EE B A48 2 % /1% 0 B 4% 7% 72 (Chronic Cerebral Hypoperfusion, CCH ) k 8 A & xti¥ 22 - 4 694 JA ZLh] . ik 18 A
AN 27 %) Bk 45 3Lk (bilateral common carotid artery occlusion, BCCAO) #) 4 kK &, CCH #£A ,80 R A 49 SD K KM A 4
20,4340 20 2. AP KGR F K40 (Sham 41 ) A& 22 3 K& 7 LA 20 (BCCAO 41 ) 42 2 % (5 mg/kg) g /7 B A 41 (MT1 48) 4%
Z#(10 mgkg)igFERM(MT2 ), L MRS L ZRAL LKL 4 B, A A2/ EIFAE K RATH 51488 HE F &0
BAY 2 00 0T BRI s RIUB K & R K RS Sk & RAY 2034 H 00 AR 0% 38 0 sk i 2 Ab 2 U4 545 % & (NeuN ) |
S 4 e B B & (Ki67) U 2 (DCX ) #9 4k ik ; #1 JA Western Blot 3 % X R & X fisi R M A 42 8 75 B T (BDNF ) 85 28
#E B % K(TrkB) &3 89 & ik, 455 : 4= Sham 2048k, BCCAO A X RAEHAL 1A B T 4 (P<0.01),HE Fo & K 3 &k LAY Z 2w i
KEIRA K F R Y, NeuN 8 b 2m i 438 A2 (P<0.01) Ki67/DCX '8 b 2m fi3 £. 9 & 3% A2 (P>0.05) , BDNF ., TrkB & & 4% 9 %1%
T F K20(P<0.01), 55 BCCAO 28481k ,MT1 284 MT2 40 K R AZ AL 1399 B & (P<0.01),HE e R K F & B =AY LT 547
$F ¥ m MT1 28 NeuN [8 b 2m i 338 An (P<0.05) Ki67/DCX a1k 2w i3 36 A2 (P<0.05), MT2 28 NeuN  Ki67/DCX I8 b 2m i 3% 9
23%m(P<0.01),MTI 2% MT2 41 BDNF.TrkB & & 4% ¥ %3¢ m(P<0.01), it 2 &% T CCH X R AL H ke X4h2
F AT A AR, AU T Ak 55 8075 BDNF-TikB 12 5 £ Sl % A £ .
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ABSTRACT Objective: Investigate the role and mechanism of melatonin on neuron regeneration in a rat model of Chronic Cerebral
Hypoperfusion (CCH). Methods: Rat CCH model was made by bilateral common carotid artery occlusion (BCCAO). Eighty male
Sprague-Dawley rats were randomly assigned to 4 groups(n=20): the sham operation group (Sham group ), the BCCAO group (BCCAO
group ), the BCCAO with melatonin (5 mg/kg) treatment group (MT]1 group ), and the BCCAO with melatonin (10 mg/kg) treatment
group (MT2 group ). Continuous administration of melatonin or saline were used for 4 weeks. The behavioral research of rats was evalu-
ated by burrowing experiment and use HE staining to observe neuronal degeneration and necrosis. The neuronal damage on the dentate
gyrus of rat hippocampus was observed by Nissl staining. The expression of neuron-specific nuclear protein (NeuN), glial fibrillary acidic
protein (Ki67)and double cortisol (DCX) were determined by immunofluorescence. Western Blot method was used to determine the ex-
pression of brain-derived neurotrophic factor (BDNF) and tyrosine kinase B receptor (TrkB) in rat hippocampus. Results: Compared
with Sham group, the burrowing ability of rats in BCCAO group was significantly decreased (P<0.01). The number of necrotic cells and
neurons in HE and Nissl staining were decreased significantly, and the number of NeuN and Ki67/DCX positive cells did not increase
significantly (P>0.05). The protein content of BDNFwas decreased(P<0.01) and TrkB was significantly lower than that of the sham oper-
ation group (P<0.01). Compared with the BCCAO group, the burrowing ability of the rats in the MT1 group and the MT2 group was sig-
nificantly improved(P<0.01). HE and Nissl staining showed an increase in the number of neurons surviving, and the number of NeuN was
increased (P<0.05) and Ki67/DCX positive cells in the MT1 group was increased (P<0.01). The number of NeuN and Ki67/DCX posi-
tive cells in MT2 group was increased significantly (P<0.01), and the content of BDNF and TrkB protein in MT1 group and MT2 group

was increased significantly (P<0.01). Conclusion: Melatonin promoted neuronal regeneration and behavioral changes in the dentate gyrus
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of CCH rats, and its mechanism may be related to activation of BDNF-TrkB signal transduction pathway.
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LIS

I3 P 0 I e A AN % (Vascular Cognitive Impair-
ment and Dementia, VCID ) Z&34F A\ S 05w WAK W, 145
PR R N BT R PR R , LA DA 0 D) e R0 R i 2 A S HoA 22
S B AL R RHER), VCID H R ICH V1A R RIRTT ik, R
 VCID WA RLNE R HA S5, {H CCH #0A 215w 1)
PR P 2z —B R B 5 51 bk (4] 2E (bilateral common carotid
artery occlusion, BCCAO) &% F#) CCH shiyEiml 2z —on
FTHIFE VCID R FEALHIY, 1] BCCAO KRBT 1Y
W D &R T Al g2 51 VCID AT fERE R AL 4] v i 2
IR B R 451 AN A AR I, A R ARE , 3 B R e D g
1%, LR RLAR D RE AT 0, R (5- 43 -N- ZESE )
RN G B B, 32 24 /N AT AR T Y
JEERTRAT & R —Fh Z AR, 7RI SE BRI 5T UE SR 2 20k
BRSSO /BB T A AL BRFE N, AT IR L
S T VR I X R AE Bl 20T kA W SO R o ITTRIFSE
HIESE BDNF-TrkB i B e 28 A ol SCHEAE T . 24T, AR R
OB UE SC 7 22 A R R B0 il 2 208 M sl A At i Hh HLA ek
1M, % A T e 5 HAU AL BT EVERTA G2, (R, A%
PR 5 R 2R TG X CCH K B B U5 1R[] X (Dentate
Gyrus, DG )i AE b 48 oY 58 1) #2 ) , HAILHI & 5 90% BD-
NF-TrkB {5 5 %76 5¢, MM i# BCCAO K DG X 4
TEPE 2 R A

1 MR 575

1.1 SEEeshyFnst it

AR RN g SD KL 80 H, 4K H (250+ 20)g, 1y
FH AR Z LR R A IR AR GFATIE: SCXK ()
2015-0015), #HHEZE (#H7F,2 98% (TLC),M5250-1G, Sig-
ma-Aldrich ), %4t Ki67 £ 5epEdi A (ab15580, Abcam ) , S i
R Z 7 B(TrkB)$ifh (ab187041, Abcam ), i i PRk
#2835 K 1 (BDNF ) $i 44 (ab108319, Abcam ), S i # 2 0%
OPUJE (NeuN ) $i 14 (ab177487, Abcam ), He it S it % (Dou-
blecortin, DCX)#i {4 (sc-271390,Santa Cruz Biotechnology),
Yo s -3 - BRI Al (glyceraldehyde -3-phosphate dehy-
drogenase, GAPDH) £ Fe FEHi 14 (GB11002, 48 AEH) , 12T
JNER IgG 3R 3 S0k 49 T (M21002 , Abmart ) JE F& (Niss] ) 4t 8,
W (G1036, ROt & AE W E ARG R 5L ). Alexa Fluor
488 Fric L Pt IgG(H+L) (A0423,20 2 KB4 ), Alexa Fluor
555 FRic B/ IgG(HAL) (A0460,38 7= K BF ) 3-0 it
SMEHEEL (DR N T 5 R T R A PR A DD
1.2 SKIG S A FNAREL il 85

80 H Mt SD KEL, H&RaNLELFFR1E BT AR (Sham)
4 (n=20) XU 251 5 2 ik 45 #1. (BCCAO) 41 (n=20) .BCCAO+
R ALK EAYT 4 (5 mg/Kg, LR fEi#K MT1 2H)(n=20) 1) J%

BCCAO+ fi PR Z 5 947 4H (10 mg/kg, LU f#k MT2 £)
(n=20), SRILIRZEH ML REL BCCAO sy CCH AR,
TATEE B, (5 1] 10%7K A5 4818 (300 mag/kg ) I f v S R R A B,
SRR 2R TR 2 Bk, /N0 2 T ST S0 FR b R A 0 R
LA FAR B kAT U 22 45 2 T 25 4L . Sham 41 S 7E AR5 HL
RGO T THRIFAR . s RIRAERRAE 37 05C . RF
24 /N, BB 2 (36 [E Sigma-Aldrich 23 7] )R 57 4T LUK IR I
55,10 mg/kg PRH (el T I0K 28, B hEBE K EAE 2
mL), R (vehicle) J&¥7 475 W %57 & 19 2B B K (2
mL), &I 19-20 25 —IKFELE 4 J8 JAFR Tilikgshd i, A M
HKHE
1.3 1T AZEIEY

FEPRSLE AZHRAT R MR 2E B e K A TR T 2
—0, FEZ R T IEN, B 2500 g i i A SR T T R (0 SR
B (K 32 em, F AR 10 cm) v, BRI @RS I TF D im A SE R
TR 6 cm, F /ARG FIATFUART 2 /bt 4 HOR RS
FHESE B . 12 /NS B TR, K DT (5 LA P 425 9
HORA AR FRE . AR A IE% SD K Rt AT S 58 i)
R, ARG 4 T84 BI%HA- 2 BB RS T2 S 30 it
1.4 AAFHE

T 2SI 10%7K A S I M T 5 AR K B, 2 R
ZRTRT AT ONERE N, 5 2, R IO A A
DY EEN, S NERYCHETE 240 mL A= BiEE K &% 240 mL 4%
LRV, PEVK AR e B R I 2 28, o 8 20 A K %
LA 1 B DX G R T -80°C WKAR o A7 MG 4% 22 5 H s
TN RE L 20% 5805 30% RERBE K, S5 AT UK YD Ao
1.5 HE 8

M\ 4 °C PKFEEUH vKRY) [ FH 28 18K bk 1 min, 73R
et 9 min, [ RKBER 5 min, 1% BEERITRE 4L 1 min, 730
AR YE 1 min, 1%%0K 0K 40 s, T4 50 5,95%.
100% , 100%E A& 46 BE 7K , —HI 28 20 S, 50% P MR R E F o
1.6 JEERH £ (Nissl Staining)

IR B 58 2 18 T DX GRbtR DDAk R B0 1, dliflokif i 2
min J5, JE [CY Ol CA R RAEYHARA RA A G4 4 min, K
VEi& 20 sec, 90% AL 20 sec, X5 , I r g 3t o fifi
FHIE B9 5% 48 (DML3000, LEICA ) Wige i 2 T iR
Ak,
1.7 BT

R RIGSX BN 2R B2 RIEE )5, 10%10 10
WHEA 1 h, Il— P JE NeuN (1:300, Abcam) Ki67 (1: 100,
Abcam) . DCX (1:50, Abcam ) ,4C 5 53 %5 In — 471 488 FRiT
W FEHT AR (1:500, 58 2 K)IFHE 2 h, J5 1 DAPL B4 5 (1:200, 2
=KR)15 min, i FHIEE 20 P45 (DML3000, LEICA ) WLg¢ pf
ZIUIS B S . (] Image-Pro Plus RIS BTk 4 1 1
15T DG XIH M2 T B,
1.8 Western blot &
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KEIEDHBFRESG, AR AR B ER A58 RIPA
EARRBT, AAXMK LR BAL KR, 4CTF
12000 rpm #.0> 15 min, HEL g, R BCA BT EREN,
T SDS-PAGE #E i 2 1 HL ¥k , —Ht 2 BDNF(1:1000)  TrkB(1:
5000) .GAPDH(1:2000) , —Ht, b 13- f 1gG(1:5000), HAK
BB FEANERER . WG Imaged BUG MR T 45 R
1.9 #iEsbE

BRI AR b2 (xt s) FoR, ] SPSS
17.0 BAFHEATE 00T, HOAe 4 [A) 22 S ol 00 M 25 0 22 0007
(one-way ANOVA), #5202 [H] P PR L3 U 358 P d5e /) f 2 25 40
%(LSD), P<0.05 #iil A hZERALIEE X

2 R

2.1 —fR1ER

4 J#J5 ,BCCAO £} MT1 44 — R K RIET:, Sham £
F MT2 R BRARAFET, AT Al i e sl F AR R
Z I FUKRREEZN LTSI ¥2E5
22 BEENKBITHZENZIM(E 1)

AW, 2o AR RIS, DU 2H K U238 (burrowing ) B i
ZIMFTREES; N5 4 AIRF AR burrowing BTG
WFEAE, 1M BCCAO HAEAR T burrowing AR AT & T
AR T B FARLL(P<0.01) (3£ 1), B#] BCCAO 4 KA JG
Burrowing 17 A& J1777E et . 115 BCCAO ZHAH L , MT1 41
VLK MT2 4 Burrowing ¥4 B3 T, HEASIEER
(P<0.01),

1 SASIETAZITNLR(S, xt 5)

Table I Comparison of burrowing behavior scores of each group(g, x+ s)

Groups N Pre-operation 4 weeks after BCCAO
Sham 6 2067+ 171 2207+ 104

BCCAO 6 2152+ 160 1188+ 81**
MT1 6 2024+ 170 1468+ 81%
MT2 6 2073+ 165 1696+ 9844

Notes: VS Sham group, the burrowing ability in BCCAO group were decreased.(**P<0.01). VS BCCAO group, the burrowing ability of
MT]1 group were improved(#P<0.01), VS BCCAO group, the burrowing ability of MT2 group were ameliorated(#*P<0.01).

2.3 #EZRE /DT BCCAO XRHIHEZ TG

23.1 HE %8R TPk CCH fZH S0 15 F Al BB £ iy
PHEH X DG ikt 47 HE YA (B 1), 7 BCCAO
J5 28 X, #id5 Sham 21 3, HE 44 i 7x BCCAO 41+

FEFFH 2 AT S 58, T UL 2 BN A O AT R, B 1 4
FHEIEE 1B), i S THEEZIEYT ,MT1 4 MT2 417
10 E B AR A (K 1C.D),

| HE & LR (10% 20,45 R =50 pm)
Fig.1 Results of HE Staining(10% 20, bar=50 pwm)
Notes: A-Sham group, B-BCCAO group, C-MT1 group, D-MT?2 group.

232 BRPBER RBRECERER (K2), #id5
Sham £ b3, BCCAO tH M oz s L 545 , ok

WM, A3 A 2L, A7 16 A 2 oK I e s (T 2B ), 1 MT1
20 MT2 215 BCCAO gHALL, Bk 2Bl iz (& 2C.D),

Fig.2 Results of Nissl Staining(10% 20, bar=100 pm)
Notes: A-Sham group, B-BCCAO group, C-MT1 group, D-MT?2 group.
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24 MEREHTED DC XHHEBE (&13),BCCAO £ A= w2 o ik sl (P<0.01) (3% 2). 1
241 785 DG X NeuN t8  NeuN EMZTTHMFE DL MTIL 45 BCCAO WAL (3R 2), #itk & Ty £ (P<0.05),
JREIFRICY) . NEUN (2R 7R, Jdid 5 Sham ZHAHILAES,  MT2 415 BCCAO 4L, itk Mz o] 4 £ (P<0.01),

Sham BCCAD MT1 MTz

Merge

3 NEUN L8 (10x 20,47R =200 wm)
Fig.3 Results of NeuN Immunofluorescence (10 20, bar=200 pm)

Notes: NeuN staining of neurons in the hippocampal DG region of adult rats, NeuN positive cells were green.

242 #5 DG X Ki67/DCX 4R Ki67 NAMIEAIAR  BCCAO H5 MT1 ZHAHH(FE 2),MT1 4H Ki67/DCX FH14: 2 0
WIRMEARIEY), DCX i if AR EY . Kie7/DCX Jeft, oA prim (P<0.01), BCCAO 415 MT2 41 Atk ,MT2 4
BB R (K 4), i 5 Sham £ A Lk % ,BCCAO #H  Ki67/DCX [ 20 a4k B 1 i i (P<0.01)

Ki67/DCX FH 4N 5 TSt 2522 5 (P>0.05)(3€ 2), i

Sham BCCAO MT1

Ki67

DCX

Merge

4 Ki67/DCX e LE R (N=6,10% 20,5kR =400 wm)
Fig. 4 Results of Ki67/DCX Immunofluorescence( N=6,10x 20, bar=400 pwm )

Notes: The Ki67 and DCX staining of neurons in the hippocampal DG region of adult rats showed that Ki67-positive neurons were green and

DCX-positive cells were red.

2.5 WB &8 NF . TrkB & [ & i #9in(P<0.01) ,
B M REN S SR B s (B 5) ,BCCAO 4 BDNF \TrkB & 3 Wik
2 B AR TR R 41 (P<0.01)(3% 3), BCCAO 41434115
MT1 }; MT2 4HAH L (3 3), 48 B2 & T J5 BDNF  TrkB 7& [ VCID J&—FURAT B i 4 e, I IRRBLLLIE T A A
SRR RO (P<0.01), MTI 415 MT2 4UAH L, MT2 41 BD- AR S TR, LLRACHZ 35 5 At 3CRE 7 B FRIME , i 3 R0 45
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F2 MAKRRIED DG X &5 4+ PR 4 4

Table 2 Number of immunofluorescent staining positive cells in DG area of hippocampus of four groups of rats

Groups N NeuN positive cells1> Ki67 positive cells DCX positive cells
Sham 6 27.17% 4.71 6.50+ 1.87 18.17+ 8.23

BCCAO 6 717+ 3.25%* 2.50% 1.05ns 6.33+ 3.89ns
MT1 6 14.83% 4.36" 10.50% 3.02% 44.67+ 11.01%
MT2 6 27.19¢ 54244 13.5% 4.1444 53.17+ 9.67%%

Notes: 1> refer to the number of cells of NeuN positive neurons within 0.01 cm?

For NeuN: VS Sham group, the NeuN positive cells in BCCAO group were decreased. ( **P<0.01). VS BCCAO group, the NeuN positive cells of MT1

group were improved( “P<0.05 ), the NeuN positive cells of MT2 group were ameliorated(““P<0.01 ). For Ki67: there was no statistical difference between

the BCCAO group and the Sham group (nsP>0.05). VS BCCAO group,the Ki67 positive cells of MT1 group were improved (#P<0.01), the Ki67

positive cells of MT2 group were ameliorated (““P<0.01). For DCX, there was no statistical difference between the BCCAO group and the Sham group.

(nsP>0.05). VS BCCAO group, the DCX positive cells of MT1 group were improved( *P<0.01 ), the DCX positive cells of MT2 group were ameliorated

(44P<0.01).

GAPDH
5 #%%H BDNF,TrkB & B &R IXEHR(N=6)

Fig.5 Results of Protein Expression of BDNF and TrkB(N=6 )
Notes: @ Sham group; @ BCCAO group; @ MTI group; @ MT2 group.
T i o A 9 o AU ¥ R, L A L R R ML o AN A L)
U1 P B I A R Bt B AT T (HI2 W B e HLk

ZHEFMIRI T OIS WA RGE , ettt & LUK BT RGM R
AP, VCID BIFACHLE L4 P9 B D BERREAT 0 o e e
P AR T AR S A/ L D RERR 45 . CCHL
IR VCID J AD SR G000 i SE [ FE i R R o 12 A
TEE AN R 1 L B4 P 2 RS A A0 456 Pl 2 e s IR T 4 i
B B SR S AR ESE . CCH RERS = EUAMITBE
WA R , (EHCBRAR f) o 2 A S5 BB AR E BRI AT o
o ML) 5 b AR 1 5 | A 2L 2P S8 T ok T 5 e
HMLRAR, HE T3 O 22 TR A FE T35 BRI B
SR 7R AU ZE FLAE)™ 12 P RS FDUNE: P O 8 A R 0
AR SRS e R ) T > S AR

*3 DAXREARKMELEERIZBER

Table 3 Four groups of rat protein electrophoresis normalized protein expression

Groups N BDNF TrkB
Sham 6 0.205+ 0.021 0.446% 0.041
BCCAO 6 0.170%+ 0.008** 0.414% 0.039**
MT1 6 0.247+ 0.016" 0.595+ 0.058"
MT2 6 0.302% 0.0144% 0.623% 0.0724%

Notes: For BDNF protein level, VS Sham group, the BDNF protein level in BCCAO group were decreased (**P<0.01); VS BCCAO group, the BDNF

protein level in MT1 and MT2 group were increased( **P<0.01). For TrkB protein level, the TrkB protein level in BCCAO group were decreased( **P<0.
01); VS BCCAO group, the TrkB protein level in MT1 and MT2 group were increased( **P<0.01 ).

TEARFFE T, 8 AE AR EEPE SD K B E A8 FH ] FR 25 4L
Fe A MBLE Sk i1 BCCAO B, (A5 Al 7 A AL 475 fil
FUTA 7 T 5 DX R A 43, 27 >) FHCAZ B b S5 A R Zh B i
F o TEXU SRS FLIT , R BFZHR A SR i o #2452
SRl Ty B 5 Wk 1A 2 S AT R S A Tk R A R e
[RJ LI O T R A 2 T T DA AT DA = A B — T4
PRo SR ~2 48 A2 08 20k s RS S R R AT o 2
— 0, BRI STV i A AN A A B R A B, XA
CCH ] fig P EOR I S IXH, BRI A A PEASBET s
WD e B IR AT O FA TR — A e R

W L) B 22 5 AR I SO A2 A 40 (NPCs ) 5]
PHENREVEM AT AR . I R R AR AR DA R R R

)3 S AN R BR 0 2 240 M 0 5 5 2) A i 4L 5 3) AR
s 4) B A A oL, RIS e 5 2, A5 W&,
PR R AR TR LS IR A AR B B o (R, BRELIIE
S AT LI 28 A SRR AR AR T S TR [l O ASORE T
IX(SGZ) FMlfisi g SMUEE 2 T X.( SVZ) o A= sl 28T
290 30 o 0 o 2 AR AR 3 (RMS )T A% B ER (OB, I
IR FIUPIR ] (DG) i HOk: =, A4k 2 AL A2 o (HUZAE
FLACRR IR ZCVE S, Al i i S A s B | I RS 4 AR
SGZ [X A NPCs 2x i A ik S [l A8 B2, 1 i
ARG , A [ i Db B O (RBP4 ) e
AP CEI AR XU 03 PR R A T E-= 0 NPCs AR , 38 i
FEFE R AR I IR BT A o (HIX LR 2 TR 7 Tk KA
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T AT R A A=A E T i e D n] eSS i = S5 R PE YT 5

FIE R R 7B SR A P,

M EFRNF R —REAEME TR E A FHET A

A AR 8 BT, T2 B R R (NGF), I A=

KT (BDNF), #1225 57 11~ 3(NT-3), #Z0E Fr I 1 4(NT-4)

5, EATATREVE RS T M TG A5 B R 250 . NS B

FEUESE, N2 BRI BDNF AJ LA fb B e o B i) 72 51 4

i ey e 22 A A ) BRI 46, — T T ] iE5 BDNF 25

PR RIIRE SR A 56, 53— i $ 7 BDNF 1] fEAE

TR AN R AET IR TRI PO, SR RIS AT A 2B IR T

LB, G e B TR R B A M R Pl R R/ RSP 2 LR

MAEFRHEF ENIRHAMEE SR s ek

H L AT RE SR E P4 B R BUIR T LR BT R AR iR AR KA R

MZMPERY, B2 BRI TAEp g R i R T OCH:

YRR (ECHEAAHLR, T 4 A AR TE 4E

AR PR RS — i BEORST RO SIDRSR LR RO AT ST 4 i e

R BRI VAT e - A - PR AT . AR A

R BA YOI T2 Bl / FERE RS (b XU O B

RAE) A B ARG RVE AR T B R MR i A2 (R Sh

SRR AR AT i T A T R 2 AR AP A FI X B-

JERITHEEE Fl (amyloid-B,AR) 75 T B AL . JEAE S L) K B

PRE S A X B I ] £ 0 E AR SRR BE R (2 it CCH

KB DG X NSCs 3958, FIHiIA WAGE

AT L R BT, BCCAO Jim A Bt o 144K ] X JE [ (5

AMZTTR AL, NeuN Ki67/DCX Y (0, % I 2214 58 B (i

Ul b R A ML AT R B T CCH 5 1R Bk i R Uit LAY o T

BTHRR MG AR R AR it CCH R e NSC

AR BT, BE RS (1 P AR 1 S B R BT A1 3 sz, B

CCH K [ilif§ oy BDNF  TrkB 2535 11 i35 . Ui AR R R AE I 4%

CCH 7 K (AT 24 U K 240, T HLREAS fle 507 A o 242

TCHIHEE

VR il 2 7 5% R F-( BDNF ) HL A 2 A 252 SR

BRI HTAIE S I, 2 TIR IR 119 4N5REE 43 ¥4 13kD

A AR IE S 11, S5 L (pD) 2 9.998, EAEMIZTT RIS E

I AR AR BRI R R R A TrkB, A WFSY

HESE T BDNF 7EMZETTHT IR 25 1S53 1k 58 i i 2B A il

ZETCAFT A5 AT A B VE IS, ABIFFEUESE , Al AR K BRI

PR A PR 3 A B 5 A7 4R o DX A= i 28 T R R 3, HLBIL TR

g5 IE BDNF-TkB {5 il A 5, Mlifieik BCCAO X

BUiEE T DG X N IR 28 A A
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