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W OE AN ATRIEFEFICA) A0 B A K FaAFn o fL ey s EAE A BAALH . 7 ik SD K R A & & *F R4 A
i A ICAAK P % M F28(15.30.60 mg/kg) , h = & st AL 1, H A28 K R MR IE 4 N- 7 2L -D- R & SR 2 AR 42 3 7 MK-801
(0.2 mg/kg) A FIAFAT L EAER  HR 1R, ES 4R, BRI G, ICASRNEAXRE T LG, = Ot BAFERBE T
FHRBK, R LK, E5 28K, KA Morris KK g E I 973 £ BB FRERAYE T EERIE KX RAT A 5 KA ; KA Nissl
R EILRE R R D LR IR I TAL ;R R B BE S S R I % (ELISA ) A K R 40 28 F R sl ik A8 55 35 4R [ S BeAe s (Ach) 228 T Bk
4545 B (ChAT) | TELAZ A8 B (AchE ) 149 /KT 5 R 92 B 38 8 & & Bkt XU (PCR) s b X S48 22 7 i IR e A 2278 7 B
7 (BDNF) . 40 L9z 538 % & @ 338 (ERK) \ERAR MR B L AF 45 6-% & (CREB) #9 mRNA #9 & 32 7K -F ; K ] Western blot ik #
M KK 28 2% 7 BDNF .ERK .CREB % & #= ] =48 % & & [B #k & 48 JtL 7% 2(Bcl-2) & A A48 % X & & (Bax) bt X %& & # 3 (Caspase-
3G R A RAEFALK T, AR . 5 Egubs A A K RSB AR TI~T3 R EDNRARKE | RARR I Fo a2 28 P
Caspase-3 & & 09 KK K P B E 8 R I 5 (P<0.05); F & K4 A FE 5L 22 P Nissl ¢ & 0 PEAb 2 T80 & w2842 F
Ach#= ChAT 7K-F \Bcl-2/Bax Fufi . BDNF mRNA ## % & #4 & ik /K-F \ERK #» CREB mRNA #4 & ik /K-F \ERK1/2 = CREB #z f 7k
T3 R FR Y RER(P<0.05), HARLILE ICA FH 7 T4 K R LB R TI~T3REHRAZKE  RBR R0 Nissl £
& FRAY 22 7040 4022 P AchE /K -F Fe Caspase-3 & @ 69 483 ik 3 B 5 EIK(P<0.05); F & R4 B &, lma
Ach#= ChAT 7K -F . Bcl-2/Bax u{4 .BDNF mRNA ##%& & ¢4 %% /K F . ERK ## CREB mRNA #4 %% /K F ERK1/2 #» CREB #4 B B4 1k
KT R FEI RS 5 (P<0.05). ICAK P A ZAK R LRIy IGAFRAA 20 B F & (P<0.05), £ ICA 7T R EHAP 4
FLAEREA K F 69 IA K A, SLAVE R ALR) T A 5 8 AL AR AR R 45 AR AV 2008 o {2t BDNF/ERK/CREB 15 5 38 %49 £ A A %
K4EE 2 A S 4L0E ;IA4n 3§ ; BDNF/ERK/CREB 13 % i %4 4% 22 70 8 1 2888 4 %6 K R,

Study on Improvement Effects of Icariin on Cognitive Function in Schizophrenia Model Rats and Its
Mechanism

LIU Yunqin', LIU Yangqin®, JI Hanbin’, XIAO Wenhao', LIN Li’(1. Dept. of Psychiatry, Wuhan Wudong Hospital/
Wuhan Second Mental Hospital, Wuhan 430084, China; 2. Operating Room, Wuhan Wudong Hospital/Wuhan
Second Mental Hospital, Wuhan 430084, China; 3. Party Secretary Office, Wuhan Wudong Hospital/Wuhan
Second Mental Hospital, Wuhan 430084, China; 4. Dept. of Geriatric Psychiatry, Wuhan Wudong Hospital/
Wuhan Second Mental Hospital, Wuhan 430084, China; 5. Laboratory of Molecular Cell Biology, School of
Basic Medicine, Hubei University of TCM, Wuhan 430065, China)

ABSTRACT OBJECTIVE: To study the improvement effects of icariin (ICA) on cognitive function in schizophrenia model rats
and its mechanism. METHODS: SD rats were divided into blank control group, model group, ICA low-dose, medium-dose and
high-dose groups (15, 30, 60 mg/kg). Except for blank control group, other groups were given N-methyl-D-aspartate receptor
antagonist MK-801 (0.2 mg/kg) intraperitoneally to induce schizophrenia rats models, once a day, for consecutive 14 days. After

modeling, ICA groups were intragastrically administered with

A S TH - A R R S 4 56 59 Hit i 1 7 B3 H (No.
2016M592319) ; i1 b4 4= fil BlE 25 2019 — 2020 45 J3i 3 45 A A4 31 H
(No.WJ2019Q211)
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the corresponding drugs, while blank control group and model
group were intragastrically administered with the same volume
of water, once a day, for consecutive 7 days. The behavioral
changes of rats were detected by Morris water maze test, open

BB EEE T B A BESE ) - P S 25 A RS Rk field test, forced swimming test and Y maze test; the
5. E-mail : niyou2014@163.com pathological changes of hippocampus were observed by Nissl
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staining; the levels of cholinergic indexes [acetylcholine (Ach) , choline acetyltransferase (ChAT) and acetylcholinesterase
(AchE)] in cerebral tissues were detected by ELISA. The expression of BDNF, ERK and CREB mRNA in cerebral tissue were
detected by RT-PCR; expression or phosphorylation level of BDNF, ERK, CREB protein, apoptosis related proteins (Bcl-2, Bax
and Caspase-3) were detected by Western blot. RESULTS: Compared with blank control group, escape latency, distance at T1-T3,
cumulative immobility time and the expression of Caspase-3 protein in cerebral tissues were significantly increased in model group
(P<C0.05) ; the times of crossing platform, alternation rate, the number of Nissl staining positive neurons in hippocampus tissues,
the levels of Ach and ChAT in cerebral tissues, Bcl-2/Bax ratio, mRNA and protein expression of BDNF, mRNA expression of
ERK and CREB, the phosphorylation of ERK1/2 and CREB were significantly decreased (P<<0.05).Compared with model group,
escape latency, distance at T1-T3, cumulative immobility time, the number of Nissl staining positive neurons, AchE level in
cerebral tissues and relative expression of Caspase-3 protein were significantly decreased in ICA high-dose group (P<C0.05); the
times of crossing platform, alternation rate, levels of Ach and ChAT in cerebral tissues, Bcl-2/Bax ratio, mRNA and protein
expression of BDNF, mRNA expression of ERK and CREB, the phosphorylation of ERK1/2 and CREB were increased
significantly (P<<0.05). Above indexes in ICA low-dose and medium-dose groups were partially improved significantly than model
group (P<<0.05). CONCLUSIONS: ICA can improve cognitive function in schizophrenia model rats.Its mechanism may be related
to regulating cholinergic system, inhibiting neuronal apoptosis, and promoting the expression of BDNF/ERK/CREB signaling

pathway.
KEYWORDS
Cholinergic system; Rat

Icariin;

Ko SURE 2 — A5 B R LR MRS bl , 2
KT FONAE B E R B B I AT hEE
5 TH B 0 SR A3 TG s AS UM |, — B B R e i s i
B S7 REFTBREAS  AE L H B A0S T AR dhsc A e
S, R A ZERE R R i AN B A, T RE S
WL B2 TS H R LI G R R R A R,
U AR, 8 AU RIS Pt At B ) it o ik 5, th 7
KA o0 S BB A R 1 A 8% B R SO R
KRB I B iR TS, K RUE M AER E 4 2
B, H A HITh RE BRI SR DR 2 — 5T 2 I, i U5
PRI 228 32 DR /A M 519 B 1 8 i B
G 4E £ B 11 (BDNF/ERK/CREB ) {5 5-38 % . #h £4 IH
B RE 22 48 0T 2 524 > A S TE G e, 5
A, AR T ARG B 2 R At A
FAE A, A ToARC S 1 B R EL AN 2 (Bel-2) K HAH
X X & (Bax) bt K& A1 3 (Caspase-3) % 7 L it 2
s LS R R IR T, BRAEETY (Tcariin, ICA ) SR F
FER TR A SR B, B £ 5 (2 B2 ——
BRAFIRTSE & B, ICA AT RS P 4 LRE BTN B 5
Sl RS Li SIS & B, ICA R il P S5 o9 iz
BAES BN N T RE , X & A R AR AN R EL AT ph
PRIPVER . [HICA 275 AT el A 1 43 LAE 288 1N
TIRERERG AT . A3 ST I, AN 5% 38 0 HE s 1 5 V-
FH L -D- KA & iR (NMDA) Z /45 5T 5 MK-801 & il 4
P BLRERE I A B, WRBE ICA XA BE45 45 1 ol
YEH , 3135 T BDNF/ERK/CREB {5 538 #2914 43 M HoA
FHBL, U ICA il R R FH AR LS A

1 ##
1.1 EEUE

AT T 3 BB A XER-XM101 % Morris 7K
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Schizophrenia; Cognitive function;

BDNF/ERK/CREB signaling pathway; Neuronal apoptosis;

HE A RS (R RS SRR A R A A |
CKX41 #7154 ( H 48 Olympus 23 w] ) L iMark 7 i
Y (35 [H Bio-Rad 23 7 ) | Exicycler96 B 2¢ E i B &
Tt 52 v (PCR)AY (56 [ Bioneer 23 1) ) \WD-9413B 14>
A hEE AR R 48 (AR —IER ).
1.2 FEHRSIKF

ABFFE T F B2 5 550  ICA Ol 27 B A
Y B BR A |, it 5 20190101, 4 BE >98% ) ,
MK-801 . Trizol i 5| ( 3¢ [¥ Sigma 72wl , #it 5 43 5l 4
M20181001 .M20181215) , Nissl 444,51 .BCA i 7 £ . 3
ML S AL W AR I 1) LU ST S e BREE 11 G i \ECL
RAHN (iR = RAEWE ARG RAE it 5500
20180524 . 20181230, 20190101, 20181105) , Trizol i 7
(£ [H Invitrogen, #t 5 H20180510) , ¥ % 553 5 25 ( H A
TaKaRa 2\ ], 45 LA100805) , Z, I IH# (Ach) \ IHFR Z,
Pt 5% B2 il (ChAT) | £ Tk RE A% g i ( AchE ) Jig Ik 6 y28 W o
% (ELISA) 7 &5 (R mt A= 9 TR 58 T, it 540
B>k 20180710, 20181201, 20180815) , 2f 7 %t BDNF .
ERK1/2 . #% 2 1/t ERK1/2 (p-ERK1/2) . CREB. # i 1k,
CREB (p-CREB) . B i 2 4 Jf1 )8 2 (Bel-2) K HAH 5 X K
1 (Bax) .t K25 1 3 (Caspase-3) B 5w FEHL A T E- T
K F GADPH H 5 4T 14 (52 [E Abcam 23 A, #5435
& GR12158-2, GR10528-1, GR11325-4, GR15231-3,
GR11487-1, GR13605-4, GR18204-2, GR13326-2,
GR155682-3) ; K NZEIIK
1.3 4

AT 5T It FH S0k i Tt 9% SD M 6~8 JE I R,
R 200~240 g, 4 [ bt 238 R 48 S0 55 sh P10 AR AT
PR, s A F= VAT S o SCXK () 2019-0035, K
SURIFE TR R 22~24°C AHXHRE A 40 % ~60 % 3R
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Birp s 12 W agks, A oK.

2 FHik
2.1 HH . EREKNRTE
KEIE N PEMREFE T KI5, B/ R 2s ) B H (A= B

K ) BEAUZH (A= FRERAK) FIICA AR b B A R4 (15,
30.60 mg/kg, 43 2550 2 2% SCHA[ 1015 B ) , B4 10
Bk a5 X R 4L Ah 455 80 21 A 45 25 41K UM I T
MK-801(0.2 mg/kg, & 27% SCHR[ 1111508, 5 57 R A= 2
ERIK) B TR P43 SOREAR R K R, AR 1R, 4L 14 K
55 15 KIEA T Morris 7K 2K By 5258, 45w AR B SF- 34 0k 3
TR 55 2 o B R BRI 228 992K RO 1 b 3k 1
RIAR ELAER T 20% , FRPHEEA LN, iR Fe R
FUIGHET: . SR INJ , 25 P HE 2 AR R 21 K Rl 1
GIRBUK , 25 25 4 R B B AR 259 (LIAKCRIE R | 1
KUK, HEE 28 K IR JG HEA T I S S A
2.2 KRBITHEMNE
2.2.1 Morris KK E LK S CHR[13] 745, Kook
LR E SR KA A AR 7E B AR S BR b E R
B . ERHTS K, BRIGESARRET HIR LR
BBV 7 _E3E 0 30 s, R R BUREATL AT — ) 52 R i
AL IE SR FRUE LRI 5 (s a) , B Rk ke v AR 400 5 5
KIG W2 AR BRIETE- & KR B K Py, il
K BUZE B ARG IR N B 287 5 I s (BRI 2R B D)
PIPEM K B2 A2 fg
222 WS S ICHR[14)7 4 B R BURA
WLELHR P, 8 0 Smart R 481 5% 30 min P KR H S 30
(32 N0 AR, LABT 10 min(T1 B BE) I S B A K
TR KB IEAT R, LL 11~20 min (T2 BB ) . 21~30
min (T3 i BE) 16 sh iR KPR KA F= TG shi T, 7
MR BRIETAT A EIE TR .
2.2.3  SRIHEVKSEES S SCER[15] 7 KBS AR R
AR K FF R A TR 5 min, 30 5%k BB B Sh A (A]
AR K R EAREHL) , IR R R4 870 .
224 YRELE SFEICER[16] 4, HHLARICY 2
B 3 AR S, e K BUBA K B B AR 2 min,
5% 8 min N K FE ASSANE G L, TR SR R AC
R =B MR (OB BB —2) x100% , Hirp KB,
HELEHEA 3NN AR SO 28 88, AN K R 2 ] iR
HIRETT
23 AREBEDHAREBEESFENE

FEAT R FMER S0 25 R, A5 A 2 HOR R, I v
5510 % /KA ST EA TR, TV IR i 412, 78 SR A7
VIBOR DAL, il A b0 A, 61 7% M Nissl e 4, T i
flsE ™ MBI A LR 2 TR RS BEALPRE 5 L8
T Nissl e o PHM R 20T
2.4 KR AB4E 4R ch BB REAE X R AR A T

S LE 3 HAR, WA TR 5T 10 9% 7K A @ 2R 7 RR
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P, TR A 2 27, DA EE 19 s A= 2R 7K i £ i
HLI51H W, L 10 000 t/m 2500 15 min, 235 B, &
HECELISA 3 77 5 16 B 45, 46 00 fii 41 24 Ach ., ChAT
AchE &, VI LSEEHEE 5K,
2.5 KREZEZ 7§ BDNF . ERK,CREB mRNA F&ix 7K
o gl

B ULB2 HOR R, B I 1 5 10% /K & SR 21T IR
P, TR ECH i 2H 2, A Trizol &7 $2 B AL RNA , T35
554 L cDNA, 2R 5 LA cDNA M # Al #E4 7 PCR 975
BDNF L i 51 %1 ¥ 51} 5 -TGCTTCAGCCGCTACCC-
3, FE51 ¥ 74k 5'-AGTTCACCTTGATGCCGTTC-
37, P i R 527 bp; ERK. _F 3751 #1741 K 5'-TCAA-
GCCTTCCAACCTCCT-3', N5 ¥ ¥ 4 K 5'-TGTTC-
CACGGCACCTTATTT-3', §" K Jif 24 1 082 bp; CREB
S5 R 5 -CAGATTGCCACATTAGCCC-3', F
W W51k 5'-TTCCCTGTTCTTCATTAGACG-3' , ¥
R4 KB f 1 767 bp; GADPH | 51 41 ¥ %1 4 5’ -GAT-
GCTGGTGCTGAGTATGCG-3', Fii5 M4 K 5'-GT-
GGTGCAGGATGCATTGCTCTGA-3', ¥ 14 K JiF 2 200
bp. PCR i 1A % (20 pL) A : cDNA 24} 1 uL, SYBR
FAST gqPCR Master Mix 10 pL, F F #5144 1 uL,
ddH,O 7 pL. PCR W AAFHR :94 CHIAEYE 2 min; 94 °C
A5 30 5,58 CiB A 30's,72 CHEM30 s, JHFF 40K, K
F 274, Ll GADPH “& N2, 115 BDNF .ERK ,CREB
mRNA KK, LRSI EE 5K,
2.6 XARMNZE4 1 BDNF/ERK/CREB & KA E QN
BT X EBRIEKFERN

I3 HRR, W R 5 109% KA U 2E 17 RR
Fige , TR B R 2 4, A B P S AR R 5 DA
12 000 r/min &> 10 min, 53 28 1, K BCA ¥
R 2 ks . B 48 PE S EF T SDS-PAGE HLJK , %
JIEE, A 5 % IR W5 1 8 55 1A 1.5 h; TBST 28 i ik
5 minx3 X J& , il A BDNF ,ERK1/2 ., p-ERK1/2,CREB,
p-CREB . Bcl-2 . Bax , Caspase-3 . GADPH —#T (5 B FE 1
1:1000), B E 4 s TBST 22 MR I Uk 5 minx3 K&,
TN ZHT (FFEEE R 1:5 000) 9 F 1 h; A ECL &5
W, 24 H BB R RGNS . K H Image J 1.8.0
AT 404, LA p-ERK 1/2 55 ERK 1/2 . p-CREB 5 CREB
TR BEAG A 43 33678 ERK1/2 . CREB fI R R 1L K, LA
Bel-2 5 Bax (K JEAH HL(E £8P T2 7K, L) Caspase-3
BDNF % [1 5 1§ 2 GADPH 1Y JK J¥ {1 He (i 35 R Hi ik
K-
2.7 FitEFIE

K FH SPSS 18.0 # A4 474546 43 B 5 Ab B, 11 %
BEAX £ 5 0N, UL HCECR F BRI 27 2204, 4L
W L5 R FH LSD-¢ K 56, DL P<<0.05 KR 22 A S it
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2 H#R
2.1 ICAXKRITAHZHIZ M

Ejas (0t BEZH Ho B, A58 20 R Bk e v IR T 1~
T3 W B S AR K BRUR Sy g, 2
YB3 5638 1 2 /D s PR AR (P<<0.05) . SR A 4
FA , TCA 1 7 2 K Rk aREVER AR 3] L T 1 ~T3 s B4t 8
8 SN N N s ) 2 1 B R T WA e B S R el = 8
B Z N EL T (P<<0.05) s ICA FP 34 A Rk ik
PRI (55 3~5 ) T3 B Bl sh A 4 B2 2 | i, 2
£ URB AR 2 BN s T (P<<0.05) 5 ICA IG5
o 20 R Rkl T R IU) (55 5 K) 35 0 (P<<0.05) , R AL
#1422,
x1 BAKREEBRBOUELR (x£s5,n=10,s)

Tab 1 Escape latency of rats in each group (x +s,n=

10,s)
410 LD EISN FIK B4R Bk
ROMBA 755241026 61475879 42631954 2836%621  19.07£532
A 034155 TORNLI468  68T2£1237°  5657+1184° 49214984
ICAMRRIEAE 877341244 T284£1195 61381275 4869£856 372641125
ICAMHIEAL 86691317 70821314 5627411167 4228+1047°  3048+858°
ICAGAIEA  8065£1148° 656210527  46.95+1081°  3529+082°  2438+741°

TE 528 XA FLAE, * P<<0.05; S5 4 Hh 4%, “P<<0.05
Note: vs. blank control group, “P<<0.05; vs. model group,’P<<0.05
R2 SHARRFARY TI~T3RRFENHEEKE.
ERAHEE ZEENUNELE R (x+5,n=10)
Tab 2 Times of crossing platform, distance at T1-T3,
cumulative immobility time and alternation
rate of rats in each group(x*s,n=10)

o TINERS TR DREED ZEA .,
B FERR ey owEKE . BEKE.  HEs L0
SENIRAL 4684112 2159+321 17544283 1373+187 685341587 754611052
TR 2234071 2924+458° 2639+526" 24.87+3.95° 97.4612049° 5231+7.67°
ICMEZ%'J%?E 2961084 27384632 24554570 22.69+5.14 89.53+25.61 58.59+10.33
[CAFRIES  35241.16° 26434553 22434632 2034+483% 816241824 63.32+12.80°
[CAEFIEA 4194135 23611674 20141437 1645+384° 7548422.12° 6827+15.38°

T 523 I BRAL AR, *P<<0.05; S RIZ HL 42 ,"P<<0.05
Note: vs. blank control group, *P<<0.05; vs. model group,”P<<0.05
2.2 ICAMKREDHLARERSZNZM
25 R HE A K B Eh gl SO e A i HE S HE A (25
Fa 5E %% Nissl G 2 BH P #2050k (54.26 + 9.52) 4~/
B 5 525 (0 RE A Hu g, B AL K RO S 44 CAL X
P2 TCANBHES TC 7 A5 A 2540 , Nissl Y A BH P h 2800
B(32.51 + 7.38)AN/ALEF B /b (P<<0.05) 5 S RIZ]
FE#, ICA 1Ry 57 i 20 o 2 e A i 45 475 P S 2403 , Niissl
£ B P 2 TR [ (47.64 + 10.53) /LR B2 i (P<
0.05) . AR RS2l SURHIE S5 B I TEILE L,
2.3 ICA Xtk FRA 28 27 h BB iRl BE 48 S 1B AR 7K SE RO 2201
5oz [k B HL A, AR AL KRR 4 4L R Ach,
ChAT 7K1 8 25 FAIK , AchE 7K 58 2 55 (P<<0.05) .
BRI LA, TCA | e 591 o 21 K UG 4 21 Ach,
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A3 IR IR

B.ETIZ

. ICA 1&@2& D. IC cPfflJéﬂ

EICA IR
Bl BAXRBDHARERSFERME(x100)
Fig 1 Pathomorphological micrograph of hippocam-

pus of rats in each group(x100)

ChAT 7K F 34 . 3% Tt &1 , AchE 7K F 35 & 2 PR AR (P<
0.05) ; ICA IG5 & 41 A Uik 2 2L p Ach ZKF 42 3 T i

(P<<0.05), 0L 3,
*R3 BHEKXRKALREFEEEHE XIEIRK BN E LS
H(x+s,n=3)

Tab 3 The levels of related cholinergic indexes in cere-

bral tissue of rats in each group(x +s,n=3)

4 Ach, pg/mg ChAT, pg/L AchE,U/mg

S HARA 209.56:+28.64 62.37411.58 0.62+0.15

{4 1352741972 31524724 0.89+023"

ICATEA 41 158.64%18.49° 38.6419.43 0794021

ICAHl 4L 165.32+20.80° 43854884 0.75£0.18°

ICA F 4L 1732942517 54.567.95° 0.68+0.16°
T 5725 IR HE , " P<<0.05; SR HAZ,"P<<0.05

Note: vs. blank control group, “P<<0.05; vs. model group,”’P<<0.05

24 ICAMARBARHBTHXEORIENZM
523 P BE A F i, BERY 2 KRR ZH 21 P Caspase-3

TR IB K 8% T, Bel-2/Bax FH{H 2 35 B AR
(P<<0.05), SAERIAL AL, ICA H e 7 ek 21 K U 21
Z1rh Caspase-3 £ [1 19 335 K13 18 2 P, Bel-2/Bax
U 8 2 TR (P<<0.05) s ICA I 4 R BRI 4121
Caspase-3 £5 [ 1Y 2 ik 7K - i 2 FRAIK (P<<0.05) , 1 WA
2.4,
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GADPH 36 kDa

Bel-2 26 kDa

21 kDa

Caspase-3 32 kDa

AR BURAL ICAMLH ICA 7] ICA &7
JicEE e i e

B2 HAAXRMAR/HBTHEXEAORIEHBEKE
Fig 2 Electrophoretograms about the expression of
apoptosis-related proteins in cerebral tissue of
rats in each group

F4 BEXRBRRALAPRATHEXEARIZKFENES
R(xts,n=3)

Tab 4 The expression of apoptosis-related proteins in

cerebral tissue of rats in each group (x * s,

n=3)
A1 Bel-2/Bax Caspase-3
 ENT AL 1004021 1.00£0.08
) 0254007 2324029"
ICATEAI R4 034£0.11 1614023
ICAT &4 059£0.15° 1544015
ICA R4 0.72£0.18° 13940.18°

T 1528 POV R LA, P<<0.05; SRR HeA%, 'P<<0.05
Note: vs. blank control group, “P<<0.05; vs. model group,’P<<0.05

2.5 ICA Xfk FRBx4H 42 1 BDNF . ERK . CREB mRNA
MEARIEWZM

5oz [ B4 He e, A5 R0 4 K BRI 4H 2 H BDNF
mRNA FIZE [ /)3 157K F- . ERK fil CREB mRNA A5
7K \ERK1/2 Fl CREB Y R Ak 7K - 35l AR (P<
0.05) . SAAYL L, ICAAIR P e i 2 R B 2H 21
H1 BDNF 2 [ [ # ik 7K F- . CREB mRNA i A K |
ERK 1/2 1 CREB {8 R 1k K SF- 4 g 2 Tt 5 (P<<0.05) ,
ICA 1 /& 775 2H BDNF mRNA Fik K- Fl ICA = 7 &
2H ERK mRNA ¥ 8 2 715 (P<<0.05) , £ L& 3. 365,
3 Tt

FH TG P43 220E R ML B2 4%, BT R AT 7 K
YIRIRYT 2500y %, i R SRR #2540 L 22
K25y DFAENAYY R PR S5 )y N R 1 R
B AEARRITRORAED, ik, FR e A5
FITRYTT 25 2%, 6 TFRG i o0 BEAE AT A EEZE A IR
PRI L. MK-801 175 5 AR il 43 Z40E K BB RS, 2 H i
TN B AR Bl P A R 2 — | LRI Ak BHL I ik 28 o0 R
NMDA 574, H B 3 S AE T s, 36 b, AR Y
PEPEZAE DU Tl B, A7 2B A R R, 52 H
X B Eb A, AT 20 R Bk REVER AR i S 3 v T~
T3 i BEG sh g AR K B L R BUR SR A) g 34, 28 2 Ik
BN RS R R 1 I 259 sl RIS, R RS T 5 MK-801
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ERK1/2 44,42 kDa

p-ERK1/2 44 42 kDa
CREB 40 kDa

p-CREB 40 kDa

2SN BIEIY] ICAER ICAHHK ICAEH
JilsEae il il il
B3 &4AKXRMALH BDNF . ERK .CREBE BRI
BYEE K

Fig 3 Electrophoretograms about the protein expres-
sion of BDNF, ERK, CREB in cerebral tissue
of rats in each group

x5 HEAKXRKAL S BDNF ERK, CREB i mRNA
MEARKKFNELER (x£s5,n=28n=3)
Tab 5 mRNA and protein expression of BDNF, ERK
and CREB in cerebral tissue of rats in each
group(x+s,n=2orn=3)

5 BDNF ERK CREB

mRNA &M mRNA  p-ERKI/2/ERKI/2  mRNA  p-CREB/CREB
AOMIEA 1002013 100£0.09  100£0.05  100£025 1002009 1.00£022
RuiE| 035£0.00° 0.23+006" 048+0.11°  0.19£0.05°  042£0.13" 026%0.08°
ICATEAIEA 047£0.04 036+0.01° 053£0.05  039£0.10°  0560.19° 045£0.12°
ICAPAEA 052+016° 05250157 059+018 0461013  063+015 0580.16
ICABAIRA 06840217 0.65£0.14° 0724016 0672015 070£0.18  0.89+021°

T 528 I IR AR, * P<<0.05; S BETRIZH A%, *P<<0.05

Note: vs. blank control group, *P<<0.05; vs. model group,”P<<0.05
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VIR T HE GG Rk b ¥ okt i (R k) (BRI R (BGkk) B ER SRR ER kB B B AR RER A 64
B Tk, B EPABAS F I A2 B R A M 2t R 5 S aURAR €3 (HPLC) 8 5L B 3%, A A T LR S R IT E RS 5
Mo R A2 A FNEH M BLEEZ B S AT A 15.30% ~30.40% , KIEWiZ A5 A4 27159% ~38.96% , % EA (%
S-FT o e R k) Fe 2 R BR emeEBR L B R L F 4R R BR A (HPLC 3% ) %9 T % R JE % %) /£ 0.016~0.096 ,0.003~0.196 ,0.004~
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