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Abstract

Background: Salidroside is the major bioactive and pharmacological active substance in Rhodiola
rosea L. It has been reported to have neuroprotective effects on cerebral ischemia/reperfusion (I/R).
However, whether salidroside can enhance neural regeneration after cerebral I/R is still unknown.
This study investigated the effects of salidroside on the endogenous neural regeneration after ce-
rebral I/R and the related mechanism. Methods: Focal cerebral I/R was induced in rats by tran-
sient middle cerebral artery occlusion/reperfusion (MCAO/R). To evaluate the survival of neurons,
immunohistochemical staining of Neuronal Nuclei (NeuN) in the ischemic hemisphere were con-
ducted. Also, immunofluorescence double or triple staining of the biomarkers of proliferating
neural progenitor cells in Subventricular Zone (SVZ) and striatum of the ischemia hemisphere
were performed to investigate the neurogenesis. Furthermore, reverse transcription-polymerase
chain reaction (RT-PCR) and enzyme-linked immunosorbent assay (ELISA) were used to detect the
expression of neurotrophic factors (NTFs) brain-derived neurotrophic factor (BDNF) and nerve
growth factor (NGF). Results: Salidroside treatment ameliorated I/R induced neurobehavioral
impairment, and reduced infarct volume. Salidroside also restored NeuN positive cells loss after
I/R injury. Cerebral I/R injury significantly increased the expression of 5-Bromo-2'-Deoxyuridine
(BrdU) and doublecotin (DCX), elevated the number of BrdU/Nestin/DCX triple-labeled cells in
SVZ, and BrdU/Nestin/glial fibrillary acidic protein (GFAP) triple-labeled cells in striatum. Sali-
droside treatment further promoted the proliferation of BrdU/DCX labeled neuroblasts and
BrdU/Nestin/GFAP labeled reactive astrocytes. Furthermore, salidroside elevated the mRNA ex-
pression and protein concentration of BDNF and NGF in ischemia periphery area, as well. Conclu-
sions: Salidroside enhances the endogenous neural regeneration after cerebral I/R. The mechan-
ism of the effect may involve the regulation of BDNF/NGF.
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1. 518

eh R TV AK I SRBE T 2R 0 26 A 2 B R PRI ], it o X 5 A oh XU 461 T 859% [2]. %5
FRIAR Fei TR R RBE T R 2 SR BE AN AL 435 o T W LU o () B4 o 2 R R AR T I L B 77 (t-PA) 2 H TS [ &
s R 24405 B SR (FDA) A FH T 0w R ST TR — T8 TT 2540 SR, B VA YT B [ & A s J5 3~4.5
/NEF[3], PAEF KR EH VAR — I R BIRE . SRR R 3t 2 30K Hh B 8 o i) P A 2
W XA TT IO TR SR, H AT MR T R A 20 BRSRBR 2 IRE TR 2R B, 7R i X 5 5
R X (SVZ) Mg S UPIR BIAFEM & T400E, ST RA B REF M Z 4], HE4R0E, s/ S
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SR S X IR A R AE[5] e (R IE PA RE H 22 P AR TN RTR YT 1 SR [6]

ZL R R AL R AR AR 2 R ) =BG YRR AY, R AR an £ oT [ 7] HEAE[8]. AIEM
W ar AR [O1 A K. Tk, s REFREAETZH8E R BA) 12 12 BAE H ok 52 21 56E
[10] [11] [12] [13]. HEAIAE, RAMEARPISEIGIUEST, 205 RFXTHIE RGN A R ER[14]. &
R, V2T RIS 1205 R BRI SR A5 IR 52 o AF 58 B, 4055 R Bk L/ PR (V/R) 45347
B & B A AR E R, VAT IS 1A B 888 [15] [16], 32 B 1 S8 RN 48 4 FH o oG 5k of 2 45 2 A4
YEF[17] [18] [19] [20]. TEFRMTZBTRIBFTH, FRATHARE 1 Nrf2 3@ 2% 2 5 20505 0 i s 452 43 it
FALTER[21]. BATBERIL, 5 REFRMLA RS2 B A R G HNR A 5<[22].

EAFE RIS, AR R AL 5 R AT DU ik R R 0 BR OK RRUBEZY (e 48 A2 [23] [24]. B 5 1A
IR TAA(MSCs) 74k R 2 B IEREA A TG[25] . BEAh, R IRAT Fe R AT AT LLAR B K BRAH 28 141 Ml 6 52 4
FFHIBUG[26]0 XEEHFSTR, R RERA (S K AERIER . R, BIHATNIE, 25K
SXof oG 5 AL J PR e A 2 2 1 S i AR DL

AW FARDT T LR R IEPER VR R RS Y 4 22 B S AN VR ME AR 2 AR 2, JF4RT T HAH
KL

2. MPEANTTIE
2.1. =)

T Sprague-Dawley K B,(8~10 JE %), 44 5 280~350 g, FHILE 12 /NGRS T oo fE %8 7 B,
H SRS PR AEIR & K o AW 78 5 BT & B brsh W s ityk, FFEmd s b R REBS HE R i S feuE . (it
5 : FIATCM-1AC2021008)

2.2. FEEMXRPENPKHIEMCAOHRE

FRAEFRA 1S HIAE 72 [13 11 2 5 333047 Rk PRI 1R K U 29%~3% S gt R IE . BRIR i, E /N5
VIRREENL EF 1%~2% 5 Bt 4ERE s . RS T R E P &Y 1, FEE 0 24 SE sk (CCA). Ssk
BIK(ECA)FIZ A BIIK(ICA). X ECA 143 SHATARE . EEE D) E] . BB AR ZI0m 0 Je 2 (T
280~350 g 1K, EATA 0.38 mm)ifiid ECA Fimffi N ICA , ERIEwIRLIH . iy, #4540
[E) SNk 3 SOz s e 2 17~18 mm, I 128 KK th BIIk(MCA). 120 738t e, K44 ICA HHELH, L
OV MCA PR . SRJG LRI ICA B THEE . fEFARLSRES, Bt B RmAR, 568 s
W ARIRIRFETE 36.5°CE 37.0C 2. BFARMAMKRIEZ THAKIFAR, HEFHRE.

N T A MCAO R sy, 76 FRFEE G BB BUR 5 i KRG MEAT N: 0, B,
1) MELASEAAR A ET G 2) MELLE AT 3) MXMUbER:; 4) mxHumiR. PoMET 3 41k Rk
PINCURIR, FEARYE AT IR HEAT 2, AR RS2 56 T 4R I A e B 495 7K P 1) — B0k

2.3. SCIE34AFN 5-R-2-BR &R E (BrdU);E S

N T AL SRR AT MR E RIS, K 52 KRR 5 4 BF AR4L(Sham, n = 12). 34k
(IscVeh, n = 12)F1 3 NS RFIRITHL(4 B4 IscSal20. IscSal40 1 1scSal80, n =8, 12 #18). 7Efix I/R
JE ST RACFEEATUABEAT HE— B 4347 - 341 15 KRB 3 D9 320 TR 4H(Sham, n = 5) V&7 &4 2H (IscVeh,
n=5), MZRRHEFIHIT4(IscSald0, n =5). ETARJEE 3 RASCEANT, HILMYI A HT ooz
HEUL Gt DIIZL SR XN /R JE R4 PR BIFEA . IscSal20. IscSal40 1 IscSal80 41K B i
N %5245 20, 40, 80 mglkg ZL35 KHF, BRI, 1R UR JGSZEIIFS, JFRREHRE R ] B, [,
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BRI AFEFARA K RE TAH K.
XA AR R, 7R VR JE5E 1 RAEE 2 RIS BrdU (Sigma, 50 mg/kg), LAbRid
HE5E A0 .

24. REMGBRAAUFRE

PR 38 7T R, Ba —IRA S RFLALEHRIG 2 /N, B mUse ot st A7 iR FE R, SR )5 F
0.9%EH /KA1 4% % T SN O = FEE, HRIDUBE L. BUH KR, 78 4%2 B+ G e,
FEAEFERERE B HH K 22/ 48 /i S8R5, FIASRUI R WL 30 pm JE MW GER DI VIR, B TRk
W, E-20°C NRAE, AREH.

e DR G 2 AU 2 e A FHBRA Ve R0 L [14] R BT VEIEAT o I FREF RZ . SVZ RIGUR &
#9877 1X1—2.0 Z£—-1.0 mm; Paxinos Al Watson, 2005). 7£EVFY) A E#ET g5t g t. xf T 5-1R-2"
B R (BrdU) ey, YIHEE5H 10% FFBERZ 2 x SSC il 7E 65°C FiEH 2 /Nit. 7£ 2 x SSC I
e E B A AE 2 N R T 37°C R E 30 20T, IH7E 0.1 M B ER 1AW (pH 8.5) e P Yk . 7 0.01M
IR £h 22 b Eh 7K (PBS) el 5, 4 U0 v #E. 31 P77 (0.01M PBS 5 5% IfiL i 1 &5 1 Al 0.5%Triton X-100)
HIESEIR FIRE 1 /N DB SRR R s & . 205, HPT BrdU ST ke & 4 fbs S92 B B dd o ) v s
TR ERRC. BT A ERR PR S, I 0.01M PBS T AR 4°C FRERE R . R
J&, F PBS YRRV R, FRAESE ZPURRTE 37 CHIINE = E 1 /NS, 7R RO Bt s
B

N e, R RO 2 MAES Y R, FEHEEA A1) 5 AN E S M ALE 3E7 & . BrdU
A1 DCX (14055 5 o 35K [ Fr (AR 23 6 3 FE(1I0D) %o, 187 Image-d 1.51K Bt Heib AT /0 #r . M4k
KERATA B 19°F 10D 15— FOK BRI S e 28 6o 4 . BrdU+/Nestin+/DCX+5{ BrdU+/-Nestin+/GFAP+
T 5011 72 R R K S 23 AN R (P WS 3 AT

T HEM e, )R AE 3% EALERG I E 10 4080 DU AR TS SRS . 2
J&, H NeuN HfRTE 4°C FhricV)rid . AEHYIA S HRP-ZEEYPif 196 TAREMIE 15 74,
HH A EPR I (DAB) Yt 5 7r8h. 25, F WG, Fr i b e ey b, feaE
B g, AT R, B RKRN 2 MAESNY ), RSN AT 5 AN ES T
A7 . Image-J 1.51K B X NeuN+4H a0k 47 14k

2.5. EHK 5 R IR B E 5%

T W AL R AR I SR 2 R R TR, FER IR J5 7 RARBER . TEVK b R AT
IR IAAK AL, FFLEER K 5T 37.(10% wiv) o RV I 2875 32 16 T (BDNF) R 2 A K [ 7 (NGF) HO9 B AR
1385 7 1O U TR ) ELISA RGBT A R B 4 7E 96 FLBR TR, JFTE 37°C IR 40 208, R
JEVREALN, FAEMRACPRAL T, SRIGTE 37°C N HISER A -HRP A8 . B N TMB 2 5 Jf: f ]
FRAR(2N) 132 1E 7o FHBERRAXAE 450 nm b B LA .

26. SKRT R EERAMEN RN (RT-QPCR)5HHT

{87 PR A RNA 20 771) 250 i 5 25 ) 6] X 4 P o 2 2R P 2 s RNAG 7 NanoDrop 2000 Al & & RNA
IR EMAEE . fH HiFi-MMLV cDNA &= H 4 DNA (CDNA). ¥ RNA FikE 2 AR E N
100~500 ng/ul. 7E& RT-PCR £ ABI 7500 L%t E & PCR % & F i H UltraSYBR i & 47(With ROX)
AT . IR E T 95°CHUEM: 10 434, (95°C15 #—~60°C60 Fb) x 45 [&Fl 65°C —~95°C (&
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15s FH 0.3°C) ATV H #£& M 2 « NCBI BLAST it IS IR 51474040~ : BDNF (152 bp), 1E[:
CTACGAGACAAGTGTAATC, fff: TTATGAATCGCCAGCCAAT; NGF (226 bp), IE[A:
GAGCGCATCGCTCCTT, Jx[i: GAGCGCATCGCTCTCCTT; GADPH (138 bp), 1E[i):
TGGAGTCTACTGGCGTCTT, &[: TGTCATATTTCTCGTTCA. X Fif ke Sk T =M, HH1dH
2-AACT J7iERT A FE R ik kA7 24k, 1 GADPH 1E NN S JE A

2.7. it

AR LLTHIME + SEM H5. Fra 40 M8 SPSS 20.0 #1 - HET . 22 4L HLiseil i 2 A 77 2= 49 W k4T
VA, SRIEIEHOE EA M L4 77 2 R VER AT LSD Kl UM IF A0 A0 FLR R & 77 2 5 PEI
K HI Games-Howell J& #6%e . p /8T 0.05 Bl ME A Giit 2% .
3. R
3.1 IRAXHFRESHETHNERE

NeuN 2 —F & ol M E A, WEBAN IS RGN K2 EERR I edn i b g2 3 H Rk .
A, BATE ] NeuN 15 AE bR EV R AL LA IR A TS R (K 1). MCAO FARJG, Sl 4L
RAR A NeuN" 41 o 50 535 k2>, NeuN Rk (R BH 1 X 384 /N (] 1(A), B 1(B), p<0.001). fELL5ECK
H AL T, NeuN'#Hffi e B 218 n. Ak, 5 IscVeh Z4LAHLEE, NeuN &k it H 4 X 387 K (FE A [R] i ]
R p<0.055 p<0.01). XUezE R, Z0HRKEF AL /R JEHE oA L A7E -

A
Sham IscVeh IscSal40
2 3 NeuN* Cell Numbers
in Striatum
fiid #

3 day - 00 O3 Sham
E % Bl [scVeh
§4°°' L —— 53 IscSal40
%

2 2004
4
7 day 3 .
0-
S 4 AN Day3 Day7

Figure 1. Salidroside increased the numbers of NeuN" cells, and the immunoreactivity area of NeuN expression in ischemic
striatum after MCAOQ. (A) NeuN IHC staining in striatum, 3 days or 7 days after MCAO. The dotted line showed the barrier
of NeuN" areas. Scare bar, 100 um; (B) NeuN" cell numbers. Data are expressed as mean + SEM (n = 5 in the sham, IscVeh,
IscSal40 groups). Multiple group comparisons were assessed by one-way analysis of variance, followed by LSD-t test. ###:
p < 0.001 compared to the sham group. *: p < 0.05, **: p < 0.01, compared to the IscVVeh group

E 1. ARXEHEMN MCAO FERIMMSUR AT NeuN 4BREAIEE 0 NeuN FRiIZAIPRMEEF. (A) MCAO f5 3 R 7
KB NeuN-IHC 322, [BZERT NeuN'XIBAHAR . EEHIR: 100 um. (B) NeuN*"4lfE% . BIERRAFEIE
+ SEM (RFARLH. IscVeh £HF0 IscSal40 4AH n = 5). BT BE RS ZE S LSD-t I ZAELLE. #: SHBF
ARLEFAEE p < 0.001. *: 5 IscVeh 4H#ALL, p<0.05, **: p<0.01

3.2. ARKXEHRH IR BHEEE

— LB IAR BT DL SR B R A A MM A DL o 5-18-2'- Bt SR (BrdU) T BLIR S5 S SR 4 »
HEABN R ETRE4IRAREY), TR TR (DCX) 2t BT R 40 M I A bR 84, B AT iz ik
5 1 (GFAP) & R TR S A B K A AR . FATWTTE 1 AR GRS, R o XU = A 3L 5E (o 40 ML £ st . 78
ORISR % T X (SVZ)h R IsFE AL (K] 2, K] 3).
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Figure 2. Effect of salidroside on BrdU/Nestin/DCX immunoreactivity in ischemic hemisphere. Red fluorescence from Cy3
indicates BrdU, blue fluorescence from FITC indicates Nestin, and green fluorescence from Alexa Fluor 488 indicates DCX.
The arrows show the co-localization of BrdU/Nestin/DCX. Scale bars: 100 um and 500 pum for enlarged images. (A) 3 days
after MCAQ; (B) 7 days after MCAO; (C) Quantification of immunofluorescence intensity of BrdU+ cells in the ischemic
hemisphere; (D) Quantification of immunofluorescence intensity of DCX+ cells in the SVZ; (E) Numbers of BrdU*/Nestin®
cells in SVZ; (F) Numbers of BrdU*/Nestin® cells in the striatum; (G) Numbers of BrdU*/Nestin*/DCX" cells in SVZ. Data
are expressed as mean + SEM (n = 3 in the sham, n =5 in IscVeh, IscSal40 groups). Multiple group comparisons were as-
sessed by one-way analysis of variance, followed by LSD-t test. #: p < 0.05, ##: p < 0.01, compared to the sham group. *: p
< 0.05, **: p < 0.01, compared to the Isc\VVeh group. ns: no significance

[E 2. AFKXEIFERIM4EK BrdU/Nestin/DCX & R M ERIF M. Cy3 BERLBIERR BrdU, FITC @B/
FF T Nestin, Alexa Fluor 488 EiBRIR BT F T DCX. &iskB7R BrdU/Nestin/DCX Bt EEM. LEHIR:
KE&H 100 um F1 500 um. (A) MCAO f& 3 K. (B) MCAO /& 7 K. (C) HRII¥¥k BrdU A% X N IBEHEE
(D) SVZ th DCX RS B R A BREREE. (E) SVZ F1 BrdU*/Nestin" BRI E . (F) 80Kk BrdU*/Nestin* 48 fR
BB E. (G) SVZ # BrdU"/Nestin®/DCX MRV E . BIBRRRATHE + SEM (FRF KR4 n =3, IscVeh4An=5
IscSal40 ¢B). 1BiTBEEHFESHTH LSD-t I8 1FE BLEL . #: SEBFARAMLL, p<0.05, ##: p<0.0l. *: 5
IscVeh ZH#8EE, p<0.05, **: p<0.0l. ns: RESEMER
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Figure 3. Effect of salidroside on BrdU/Nestin/GFAP immunoreactivity in ischemic hemisphere. Red fluorescence from Cy3
indicates BrdU, blue fluorescence from FITC indicates Nestin, and green fluorescence from Alexa Fluor 488 indicates GFAP.
The arrows show the co-localization of BrdU/Nestin/GFAP. Scale bars: 100 um. (A) 3 days after MCAO; (B) 7 days after
MCAO; (C) Quantification of immunofluorescence intensity of GFAP* cells in striatum; (D) Quantification of numbers of
BrdU*/Nestin"/GFAP" cells in striatum. Data are expressed as mean + SEM (n = 3 in the sham, n = 4 in IscVeh, IscSal40
groups). Multiple group comparisons were assessed by one-way analysis of variance, followed by LSD-t test. ##: p < 0.01
compared to the sham group. *: p < 0.05 compared to the IscVVeh group. ns: no significance

[E 3. A FZFREXFERM TR BrdU/Nestin/GGFAP %1% [k R RIS . Cy3 BB &R BrdU, FITC BERE
BT Nestin, Alexa Fluor 488 BB B RINFR TR GFAP. &isk &7~ BrdU/Nestin/GFP FYtLEIERL. ELFIR
A B 1879 100 pm F1 500 pm. (A) MCAO f§ 3 K. (B) MCAO fg 7 XK. (C) BUIRIAT GFAP MBI S B FIIRE I E
£.(D) Sk BrdU*/Nestin'/GFAP* i B I E 2 . HIBFR R AFIIE £ SEM (RF AR n=3,Iscveh A n =5,
IscSal40 ¢B). 1BiT BEEHFESHTH LSD-t I8 1FE SE . #: SEBFARAMLL, p<0.05, #: p<0.0l, **: 5
IscVeh ¢B#EEE p < 0.01. ns: REREMER
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SVZ @R “THmRAESM” 2 —. BFARH SVZ WAF/EDE BrdU™ . IR J&, SCRMH
HEL—L BrdU il . MCAO F-ARJ5 3 K, SCIRIAFT SVZ 1 BrdU G s o 5 5 5148 i (] 2(A)~ €] 2(B)
K 2(C)), SRFARLMEL, XEREM VR JGAILYN M BTG50, — S 518 P02 b g th7e
i I/R HTHG5E . 7E IscVeh 20+, BrdU*/Nestin ™2 f i 2 5 in(&l 2(A). ¥ 2(B). ¥l 2(E), p<0.01)51&
FARAMLL

DCX FHVEMZRTALNN, B FTE PR BERE TG, (N ATE SVZ H . IX L4 g BA ) A4 T
AR ERIREST. MCAO J& 7 K, EAIRDEE BEAREE A (& 2(A). 1 2(B). Kl 2(D), H5BFA
ARLL. [N, £ MCAO J& 7 &, SVZ 1) BrdU*/Nestin®/DCX* 4 it % & 18 b (&1 3(A)~ Kl 3(B). 4 3(F),
p <0.01).

BTSRRI, MCAO J& 7 K BrdU™ 5 & B & 15w (14 2(A). ¥ 2(B). Kl 2(C), p<0.05). KAl
Hi, 5 IscVeh HARLL, 25 RIFIRITIG 7 K, DCX Hf% e MAERE (] 2(A). Bl 2(B). &l 2(D), p < 0.01).
TEFMEESE 7R, 5 IscVeh ZHAHEL, ZI5REFARFENG SR T SVZ FIZUIREH ) BrdU'/Nestin™4H i £k & (£
2(A). E 2(B), K 2(E), K 2(F), p<0.01), LA SVZ F1f) BrdU*/Netin*/DCX i . B2, 45K
VAT AT LA 38 545 22 I A 40 L R P 7 SR 1 s o 22 P2
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Figure 4. Salidroside increased the protein level and mRNA expression of BDNF and NGF at 7 days after MCAO Concen-
tration of BDNF (A) and NGF (B) in peri-infarct area were determined by ELISA. Relative mRNA levels of BDNF (A) and
NGF (B) in ischemic area were determined by RT-PCR. Data are expressed as mean + SEM (n = 7 in each group). Multiple
group comparisons were assessed by one-way analysis of variance, followed by LSD-t test. #: p < 0.05, ##: p < 0.01, ###: p
< 0.001 compared to the sham group. *: p < 0.05, ***: p < 0.001, compared to the IscVeh group

4. @i ELISANZE MCAO f§ 7 X, LSRFEHMT BDNF F1 NGF B9 H/KFH mRNA Kik. RT-PCR #iER
IMm[X BDNF(A)#1 NGF(B)BI#EXT mRNA 7K. HiBRRAFHE £+ SEM (BAn=7). BT BEZESESHHF LSD-t
WIS AL . #: SEBFAREMEL, p<0.05, ##: p<0.01, #4#: p<0.00l. *: 5 IscVeh AFgEE, p <0.05,
***. p<0.001
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IR A E M 4% )5 B G s 455, MCAO J& GFAP %y Js b oik B W & 485 (<] 3(A)~(C), p <
0.01). fiéi IR J5, —1& GFAP 4t BrdU A1 Nestin #xic, X FEAELCIRAER SVZ hlEEs], 45K
AT R GFAP K& (H 3(A)~(C), 155 IscVeh #AHLL, BFLIE IR J5 3 Kik—H1hn
BrdU*/Nestin“/GFAP 4l i & (1 3(A). [ 3(B). Kl 3(D), p<0.01). 2, RELFRIFATLI G
s 5 GFAP (¥ i, (H'EnRES I INRIA N GAR EY BrdU AT b S0 40 Nestin (¥ 58 5 o7 2
TR I 20 B R

3.3. I EXE*K BDNF 1 NGF EHKER mRNA FiZHE0

BDNF fll NGF &% WM& E R T, ATTHERGEN KT 4EFMIiGE. @it ELISA Xpi& s
IR T (1) A UK P37 5 B (] 4) - MCAO Ji BDNF Fll NGF 28 [ /K T 18 R (15 4(A), K 4(B), p < 0.05).
5 Iscveh AAHLL, 25 RHFiARIT B85 T BDNF fl NGF /KF( 4(A), 1 4(B), p<0.05). [FIKME
BDNF F1 NGF [ mRNA £is. MCAO FARJG, PR E FEK F BFIAHXT mRNA 7K-F 2 T B (B 518
FARUALL, K 4(C), El4(D), p<0.001). L5 RHIEIT/G, BDNF F1 NGF ] mRNA 7K1 5 3 7 (B
5 Iscveh 41AHLE, & 4(C), K 4(D), p < 0.001). FETixuegs R, 454 BDNF 1 NGF {2 /K TFARL,
LR RAF AR B T IR JE A0 47 5 K 1 () 29 b
4. W1ig

TEARRRFL, FRATHHIT T 205 R ERN /R BIHRE R4 F B RT3 28 P A PR 76 1 S 2 2L 234K 2
KFRIC TG M Bor, LS REFERE SVZ RN A(PL BrdU*/Nestin®/DCX* 3L 4 (02 7<) FEk ifn &
Bl (X J5z o7 1 T 5 2 L (DA BrdU*/Nestin®/GFAP* 3L L 0 S oR) I 5 o b 4b, 40 52 R F7 45 7 BDNF/NGF
) mRNA 7K*¥-. BDNF [ /K, XATRESE T4 R KR4 R A AL o

215 R A R B i 35 4% (0 1 FH DARG O SCHRIC R . Ze il mE Fe i, 205 R H DL B 7 U
20~100 mg/kg FIFFIE: T 1/R K B #EA 2 ORaP /R FI[16] [18] [27] [28] [29]. 26A11 H BT AT 5T 45 SR LW,
£ 40 mg/kg F1 80 mg/kg 77l & FILL 5 R VR IT Y, Bk L P EE VR 40 0 SR M AT i B — 2 BRI &
M . X 5HANRIE—E. BT 40 mg/kg FIEML R RE OL BN EZERGITRCR, BRAIERIEH
SR AT FH A7) B R VA L O R A R LS e T AR R A

DCX =& —FEF A ME i RIEMME LR A[30], B AEMEIT AR ED. HEAZ
P bR T AR AR R A s ) — R 2 B, RIRIRME TR iR EY, HERE—HFRE:
FIRRRAMBRE . AR, SMESGE SVZ XHEBUKE BrdU 4. elIhmiFr£ S
DCX 3L4£. [All}, Nestin 45 A BrdU™ 4t it £ 45 £ X 32k 47471 . BrdU™/Nestin®F1 BrdU*/DCX 48 fufo7 T
ANTFE B () DX 4k, 2 B 5 L0030 T PR o 2 R R B T . X — IR 5 1 2 A SOk E —
H[31]. L RAFAHIN SVZ [X BrdU*/Nestin®/DCX 4B AR, $E 20 50 R H ) (e B i S 1 s w28 B)
1T ) 34 5

ERRFANES S T Wbk 53475 i R o e A A st i 45347 1) 5 2 38 5 A8 73 i i Rl GFAP 1)
R, R LGRS S R R AN A o S S T 5 A B A AT B e B R I A 2R AT
VKIS i A [32] o 87 FH L e 2 T B R 40 M B 5 GRAP JE R 43 5 BUE IR M & Th R R &
[33]. MbAk, SOBitERERFAMBEAMAERS FRAE T2, i AP —SIE8H 1. K2 15%~40%]1)
BT RN AR A R TR AR, @i GFAP A1 BrdU XUE Q@ it Thric. thah, fESCIRIARIIR G
AR X3, R 2 S5 I 2 T e T A A Nestin Aic, 13 B A fe 1 453493 48507 1 2L PR e e Dk A2 77 AHL4
FFRIC . HABHFF A B SeHT WSS T X R0 5 [34]. B PERiH 15 5, 7EZ 4446 T NeuroD1
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BDNF fil NGF ZMAEFREFRIEMBRA . EARSEMAEITNKE . HMAEERNEER A .
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