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S ACHR B 2 Uk 5K 5 FH BT JE A e 6T B B 40t 4 KRR
BDNF . NMDA %31k S A7 M 24 ) 52 T
#ER B R BEPF T4 Fpp' x4 RO JmEER

BE BB AT ORI ER (2R ) BoE T AR R A £ 24 A-#E 41 45 (spinal cord injury, SCI)
K RAT A 3 R AP 275 7~ B -F (brain derived neurotrophic factor,BDNF) & & & N-¥ & -D-171 & &84
(N-methyl-D-aspartate ,NMDA) K-F- %70, Fik SD RFMHEME KRR, ALy AR F R4E A Mg a
(BERVR) A fEar 20 B 2824 50 mg/(kg - d), 225 R | P RKR RN KL (HH4315 KRG8 h AALA
E4F 50 mg/kg T AR AN, 3G FRARAMAEF ZH RV 10 mglkg, 5 R ) ZBAE A (&L Fo F
AERMEIESTIR) . FAKRKHERE(0.3.7.28 X) #AT/E BAT A S0 [ 49247 4 5 (Basso Be-
attie and Bresnahan,BBB)#4 ], K& 13 X, A48 R KR, B B A Ty o R R P HRA, K
APHIMK-801 s 4t HEBe & 5 A7 i ) & NMDA %4k 3 F= /1 (Kd) fe sz X 45464 F (Bmax) ; R KRG 28 &
KRG A, R A R miL s kien BDNF ik, &R SR FARA s EA MM AFH A BDNF
raPEAY 2 7158 % ,Bmax (470 £34) 7t & ,Kd B4k, K& 3 ~28 X BBB #4 B1ik, £ F A %t 3 & 3L
(P<0.05), 5&EAAE &2 2520 BDNF a2 A #F & Kd #+5,K5 3 ~28 X BBB ##49# &
(P <0.05),Bmax|[ WA K A £,41:660 +15, 2 24 20.:646 +25, 3 &641:510 +21 | 4K (P <0.05) .
59 R AN R LA, 2 RR a2 R Bk A48 BDNF fa4b 2 u 4% % Kd 73 (P<0.05),K/E7 ~28 X
BBB 47 & (P <0.05) ,Bmax %4&(P <0.05), 5 & & 20 b4, 55621 BDNF faEAv & T3 2 &
Kd 7% (P <0.05) ,Bmax %1&(P <0.05) . it & ME4 sk A B & SCl K R JE AiE 30 7 4k, 3 A BBk
2122 % BDNF 89 #3418 Hra A5 NMDA % s 42 AR 4k R 445, xF SCI A — 2 #9897 SR PA4ER
HRLTFRARMNLEE XA WRAER .
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Effect of Herba Lycopodii Alcohol Extracted Granule Combined Methylprednisolone on Expression
Levels of BDNF and NMDA and Behavior of Traumatic Spinal Cord Injury Rats XU Zheng-guang’,
YANG Jun', LV Zhi-ping', WANG Ting-hua?®, LI Xiao-song', LIU Jiang-hua', ZHAO Nan®, XIYANG
Yan-bin® 1 Yuxi Municipal Hospital of Chinese Medicine, Yunnan (653100 ) ; 2 Institute of Neuroscience,
Kunming Medical College, Kunming (650031 ) ; 3 Department of Neurosurgery, First People’s Hospital of
Kunming City, Kunming (650031)

ABSTRACT Objective To study different effects of Herba Lycopodii (HL) Alcohol Extracted Gran-
ule combined methylprednisolone on behavioral changes, brain derived neurotrophic factor (BDNF) ex-
pression levels, and N-methyl-D-aspartate (NMDA ) receptor levels in rats with spinal cord injury (SCI).
Methods Male adult SD rats were randomly divided into five groups, i.e., the sham-operation group, the
model group, the HL treatment group, the methylprednisolone treatment group, the HL + methylprednisolo-
ne treatment group. Rats in the HL treatment group were intragastrically administered with HL at the daily
dose of 50 mg/kg for 5 successive days. Rats in the methylprednisolone treatment group were intramuscu-
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larly injected with 50 mg/kg methylprednisolone within 8 h after spinal cord contusion, and then the dose of
methylprednisolone was reduced for 10 mg/kg for 5 successive days. Rats in the HL + methylprednisolone
treatment group received the two methods used for the aforesaid two groups. Basso Beattie and Bresnahan
(BBB) score (for hindlimb motor functions) were assessed at day 0, 3, 7, and 28 after operation. At day
13 after SCI, injured spinal T,_,, was taken from 8 rats of each group and stored in liquid nitrogen. The N-
methyl-D-aspartate (NMDA) receptor affinity (Kd) and the maximal binding capacity (Bmax) were deter-
mined using [*H]MK-801 radioactive ligand assay. Rats’ injured spinal cords were taken for immunohisto-
chemical assay at day 28 after SCI. Expression levels of BDNF in the ventral and dorsal horn of the spinal
cord were observed. Results Compared with the sham-operation group, the number of BDNF positive
neurons in the ventral and dorsal horn of the spinal cord increased in the model group, Bmax increased
(470 £34), Kd decreased, and BBB scores decreased at day 3 —28 (all P <0.05). Compared with the
SCI model group, the number of BDNF positive neurons and Kd increased, BBB scores at day 3 —28 in-
creased (P <0.05) in each medicated group. Bmax was (660 +15) in the methylprednisolone treatment
group, (646 +25) in the HL treatment group, and (510 +£21) in the HL + methylprednisolone treatment
group (P <0.05). Compared with the methylprednisolone treatment group, the number of BDNF positive
neurons and Kd increased, BBB scores at day 7 —28 increased, and Bmax decreased in the HL treat-
ment group and the HL + methylprednisolone treatment group (all P <0.05). Compard with the HL treat-
ment group, the number of BDNF positive neurons and Kd increased, and Bmax decreased (all P <
0.05). Conclusions  HL could effectively improve motor functions of handlimbs, increase expression
levels of BDNF in the spinal cord, and lessen secondary injury by affecting spinal levels of NMDA recep-
tors. It showed certain therapeutic and protective roles in treating SCI. Its effect was better than that of
methylprednisolone with synergism.

KEYWORDS Herba Lycopodii Alcohol Extracted Granule; methylprednisolone; spinal cord contu-
sion; neuroethological score; brain derived neurotrophic factor; N-methyl-D-aspartate

S8 1 2 3 S e S AR kB > Té:_‘
bt & SRSl iz i S BRI & 2 R, BRE

AR AN SE I A R A AR, S BCE RE 4 (spinal
cord injury, SCI) [ &4 R« £ 5. SCI st
R OESRREA & N K St E R
LTk Je A e I 55 [ FDA St i — 13597 2tk SCI
FHZ 5 SEAEARBEPRIURL ( 42 AT ) J2 B IR T v = IR B
DN i I AN 1 R ol )| R O /-3 N T A G- I
201110206281. 2) , Il R v o 24 4 s v o 7 stk
SCI WHF AT R o IRk 28 I T (brain
derived neurotrophic factor, BDNF) fEMI &G E
Mg b BA RSN, 22— T arEEn
DR 730 5 P I 2 ek R R 1A R TR 48 475 1) o K
Mg ARG AH FEEAE A, N-FF 3-D-K T4 & 1R (N-
methyl-D-aspartate, NMDA ) 1 i — Fl 2% 25 P & 5t
R, HAE M AR s S P B SR 2ot T 0 A
FEAFHERY NMDA SZ 44, 76 R bl 28 22 48 3 R4 3 v
AREE EEMAEMT . ALK BN 2
A7 F1 R 33 Je b e Xt SCI K BT A 2% (\BDNF ik
Jo NMDA SZ 47K - 1) 52 W 25 57, Oy 4 8 1 T SC
AT HR AL LS AR I

1 3 IHIES SD MAFEHEME KR 80 H, KT
i 180 ~220 g, Hi R W = 24 e 2 4 Hhoc R 4IE (kB 3A
BmFE 8 ) , A iES : SCXK (H)0023930,

2 2y WERJEN B (40 mglfi, b F i
T 25 A RS A, #E 5 . A09026 ) . 4 A (Hy £ 1%
7 B R e 4 A% Gt 2R 456 I T 20 ) 45 e
SEACMREEPE R 1 g AH Y FIRAEZS 3 g I AR
1 ~2 mL R IRLF4E R 5 & 0 B T B b ek oh
s 22 0 WY i SR S AR [ AR, 9K 5 4k 252 i WY
RN E L BT ES IR AT, 15 58 4 WA iR B,
WEH1%) o

3 K L gs BDNF £k (3£ San-
ta Cruz Biotechnology /A #] ), —$i Streptavidin-
HRP 244 (3£ 1E Sigma 22 #]) , fHA VKERY) A AL (R
2 RM2235, i [i Leica 2\ A ), 5 mmol/L Tris-
HCL.[*H]MK-801.3,3 - — 4 3L Bt % Jfit (diamino-
benzidine ,DAB ) ¥l H At s A2 A wl S 2 Ak
7 & ( Anti-Rabbit/Mouse Poly-HRP IHC Detection
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Kit, 22[E Chemi-Con 24 d]) , Y624 A (#15 . DMI
6000 B, f[H Leica /A7l ) ,XK96-A HRi# A% (%
HE T BT R YT 2T PR A A o

4  SCI AL & K Aordl R 5 S8 AF ek
KE 80 H,BEML A MR T AR AL | H LR Je p
el AT B A AL, AL 16 Ko TR
WA Al 7 o 15 AR, AN 3 J o RE WP 47 5 HEAR2H 1%
I EL 240 (30 mg/lkg) ZeME I R SRR B, 2 T
BHMTFARE L, RR A T T E R BIER I H, 5
BIHESS L, MR To o BRSS MEMR , 25 55 5 B A JIEE, 15 1T
Allen’s ¥ #84T & #%, R 10 g T &R A ¥ A
25 mm 1 BT E VR T, i oK BUE BE e . il
BEIARE A < F T A BE L U | s I, A o e
Lo, Bk ok, KRR B PR ZE PR By, DU IR
PRIEIGERE IS, SRR o SRR R, 1
WA O TR CRAL R (1 B HLRR DG RELET 2 5 Al 7 i
3N 19.4% 4.9% 4. 1% 1.21%F10.77% ) , A ik
K, %W (24 £5)°C, 8 HAT N TIEBEHEIR 3 ko K5
5 K, & AN 5 R BT (I A2 A
FRNH],#E5:130604 )16 J5 1U/(Kg * d) o ASSZIG v A5 il
I1#%47 93.8%

5 TwWHxk SEWAREYE & MW
50 mg/(kg - d) 404 TG IR N FH 2550 & 2 %5, 4L 5
K FIER e B AL )5 8 n PN LIRS H 36k e
P50 mg/kg (FHS TR A 255005 2 1) , s 5
KRR Je wi e LA T3 5 B ki 2 10 mglkg, 35 K
156G IR 4 Iy A0 H 63K T2 A e, FH ik P 22 R T
B F AR 2 B #E R AR B SR, WA
%16 77 IU/(kg - d)5 K,

6 KeIHEAR ik

6.1 &4 % (Basso Beattie and Bresna-
han,BBB) ¥/ AJ5(1.3.7.10.28 X) . 8:00 -
9:00 4R 8 H AR, KA BBB P4 " %t K i
Ja Bz AT A AT . A B R KRG s
P5) I R VA - W& 5 D i A 2SN 1 ) N I
B[R] B A e i B . K RUTE 2 08 B8 I 1 25 18] B Bl
B4 min, 5 B2 3 aT DU B R b AT 0SS
by ke G DY o3 E WA L, R T 3 ST 4r 41 i 4T BBB
V43, HA 2 R B A7 T B 1] 24 4% 45 30 s 1 2 g
PR, 3 MNIES ALK BBB PE 4 M N e A&
LR

6.2 NMDA %{k % BDNF #:illl ARJ5 13 K,
FEAHIL 8 HK BRI A U A (A O i a0 )
B 547 B BE T _qo . IR AUHRAE, R A [PH ] MK-

801 U PERBC L/ M i & NMDA 3Z14EF 1 (Kd)
R A 580w (Bmax ) s R 4 i, RERGEAT 2
A, H 3. 6% 7K & SABERKEE (1 mL/100 g) ,4%
Z R WPEEL N E JS , BUS RS E T 20% FEEY
0.1 mol/L BEMRZE thili b . FRAVURS, K&
FUKGEYI R AL EATER D) A, R 20 wmo T

HibYeta,,
6.2.1 NMDA Z{k Bmax & Kd &  KEZ

e S o B A B B S A B
0. 32 mol/L A ~) %% ,10 000 xg B5.L» 10 min,
B F 75 W 20 000 xg .0 20 min, ¥ ULTE DA
5 mmol/L Tris-HCL (pH 7.5,4 °C) J5 480 000 xg
B0 20 ming 3¢ LG, IS UIIERD N Al . BRI
W EE DU B FH Lowry 77k 43 I 5256 4 250 pL
BEEMH, S&WKE N 5.10.15,20.25,30.35,
40 nmol/L [*H] MK- 801 B4, 7 /it A 5 mmol/L
Tris-HCL(pH 7.5,4 C) i H S A&F k500 pL,ItH
BAEGE . IR EE A 10 nmol/L[°H]MK-
801,¥FR4if = B G-Ik RE G, Mk ks
= 10 min, 23 C K¥#5120 min, it AT B9 Tris-
HCL 2 mL 21k [ W5, 7. BIVFH 3% 58 2T 4 38 155 61 e 4
UE KB R 7E 60 CHEFE % T, 1A A NIRAR, A
PR 5 mL, BB, M . R WA A R 1
BEsEAT I &, SR ] Scatchard 43 #73k 7% NMDA 3%
& Bmax M Kd,

6.2.2 BDNF &l ARJ5 4 J&, #4F R0 (&
408 H) BRI M, 0SB K, BT EZ R
HIS B B 6 8 mm o 7EZ R RERE E 5 , B8 AE
B4 Cd i, KZRUI R (20 wm) LB 5 B Wi o T
P [ 2 FHREIN H,O, 23 KV, 4% F AR Fr 174
e ABC 05 U] 76 0.1 mol/lL PBS HiE sk
W (WS min), HHIEHR 5 3% H,0, &
30 min, 3B A 5% 77 0.3% Triton X-100 B IE % F
M 37 CI 30 min, # A% HE 2% 1E % F
ML 0.3% Triton X-100 1 [ 1 (%% 5ol NT-3
B , B4l 1:1 000 Fi/)h B 22 va ke BDNF it
M, 7 BEAE % 1:1 000) T 4 CHEE 48 h,
0.1 mol/L PBS PR EE¥E 5 min x3 &, V] i 517
B A AT T 37 C & R4k & % 30 min,
0.1 mol/L PBS ¥t 5 min x3 K. HI% W 7=y
HM T A 0.05% DAB .0.1% FiREL 1 0.01%
H,O, [yt v )2 10 ming 4760 s o s, 7K
e BK B B . UL AN R BE D) bR AR
e BARGER , L E R 2R R h .



vp [ o PR A 4 2015 4F 8 45 35 445 8 1 CJITWM, August 2015, Vol. 35, No. 8

-1007 -

PR G (55 A OB PSSP B 25 R I IR
McCarthy KD %" {07 i Xt S e 4 Ak e (o 45 SR BEA T
FIRE A0 MG R 430 01,23 ¢, 4335l % )i
TEG RELEG VB EOMKEES G, Hrhiks
1 BRI A R BEFROR , — M e (TR B %2 /0 LX) B
K51

YA AR Sh S kIR Bk D) R ES A
PLEF 100 53140 BDNF FHM:Rl 200

7 SittEgrik Wi SPSS 18.0 Attty
Giitorir. SA Y G ERRAHN OB S AT E
SEEGEGI . ORI X £s Foan, SR t K5 R
R EMIT ST F A, P <0.05 WESA ST

RJG 1 K& JEsh g >, BEAIEH ; ARG 3 KA
SIEH . ST ARYL A, BRI R R A HE | DU
SIMATE 1 KRB/, B A EHME,3 Kg B O
Z;MERE 7 RIGE B LI ERiN L, &
B W5 LR e e dl & A 4l B A AR
PP AT AT 2 K BN HEME, B3R e A e gl
B TR 3 KA, M A 2 B e 5 KI5 HEE . FE
TR ARTFARY IR e e 4 kA 4l ot T, SCI
WERIL 25% , 4741 6. 5% o

2 KNS AIES f BDNF s (1.2,% 1)
ERTFAR A, R NE £ A5 fs BDNF FHP:p22
JUEE TR, Z R A G E L (P <0.05) , SR
HHHE, % 45 254 BDNF FHM: M 2 oK T (P <
0.05)., SHILLCM AL i, 4 B 4 S kA 4l
BDNF FHPE# 2 o8 I 5 (P <0.05) Bk G AL T
LA 4 (P <0.05) o

TE: ANBTFARA; BAKE

B Ch AR e B4

J DA M4l ENECAE4L:
i Sk T 7 2 BDNF BH 14 40 fd ;

T
E

B 1 A BDNF el 1Ll (ABC %, x200)

& 2
1 HFARBRTHE—BARE BRTFARAKREK
l
A
)
D
v .
¥
A
= ch -
D

E

2 T BDNF ik (ABC %, x200)
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F1 KU THUSEAMFIH A BDNF FHE

MALTTHR L (xts)
2159 n W& £f (4~ HP) HMH(AHP)
BFAR 8 7.9+0.3" 2.9+1.0*%
FEERY 8 9.5+0.5 17.2 £0.5
R e e 8 12.0+0.4" 20.2+1.6°
A M 8 14.8 £0.3" %4 26.6 £0.9*%
4 8 15.6 £1.7 24 29.3+£2.7°04

T SEBA R, TP <0.05; SHIER RN B4, 2P <
0.05; 544l L, 4P <0. 05

3 #41 NMDA ZZ{k Bmax & Kd [# (F£2)
ST AL A, #RIZH NMDA 24k Bmax T, Kd
AR (P <0.05) . SEIAILL LA, 3 4452541 Bmax
A, Kd FHi (P <0.05) . 5 H 3Lk e B4 i,
ST A IS 4 Bmax FE{I%, Kd FH&E (P <0.05)
54 A A, BEA 4H Bmax FE%, Kd i (P <
0.05),

RK2 &4 NMDA Z{k Bmax & Kd [t (x+s)

2151 n Bmax Kd
BFEAR 8 470 +34* 4.0+0.4*
s 8 730 +29 2.0+0.5

H 3Lk e e 8 660 +15* 3.0+0.4"*

S WAy 8 646 252 4.0+1.0%%
BE 8 510 +21 24 4.9+1.0%°4

T SRR B, " P <0.05; 5 LR R M 4L L, © P <
0.05; 4 41 L, 4P <0. 05

4 KK S Bz 3 Yk BBB P4
R (£ 3) RFPARMAKRK BBB P40 Bm, KRG
1 RAKBRAZ 3D ReA i ss, AR5 3 KREMKE IE
o SIRTARARI R, RBIH KA 3 ~28 K
BBB #-53di/ (P <0.05) . SBIRIA Lh#, #4545 2540
ARJG 3 ~28 X BBB W/t (P<0.05) . 5HALL
JERA e IRI He A, 4 B R A AR G 7 ~28 K
BBB i3t (P <0.05)

Wit
St SCI I BEEL A B 22 SR K, 21k

PE NMDA 3244 7= A ™ 3 (i i 2 3k, 5| ol
ZOCAREIET " o S B O S M SEAE MR I o
SEACARB KN, i FE 970, HLAS TH I, 35 M1k .
TR B LI R TSN . SEAEAR S
PRIl gy e e P (yuanhuacin) , 584615 Z (yuan-
huadin) ,5c /6% & 7° (genkwadaphnin) Bl 12 - 28
TR A e di & 7 % (12-benzoxydaphnetoxin ) ; X 2 i
N4y« B A ¥ b R B (daphnodorin B ), 5o fE ¥
(genkwanol ) A B C; & &K 2K il 4. 74 i & &
(daphnoretin) , 21 76 M i (umbelliferone ) ; #.28
gy : Fi & B (daphin) , T 7 #U (syringin) , J6 A
(yuankanin), & & B - 4§ i ( B-sitosterol ) "8,
FEACAR AR FR T 0 % sl 8 (/D BRGEAR 1 5k
BN TS ) A WL 0 %A E T o IR A8 i Bk 2
S, BR G R AR LR R RSN IR B R . i
7 5 AT SE K e A B[R] R BRI PR o SEAETR O R REY
SRR I , (5% S 8 8Lk (Khellin) 5510 5648
fi F Oy 32 G 2oy, A FIKAE T, BE OGS 140G
I R AR A B A0 T AR K i e
AL ] L 2 K s B Rk A5 o o B R S A
Wk, X R B R G A ORI EE Y, R4
R TR I DR Y 3 22 8 B AR (IYS) i) it 58
FETE B A AT a0 4 S P o o o0 S o 22 2 A%
B ABESS A, T A PR R R (B AR
RAGR) B, AT T 8 NMDA 23k, SR 41 15 %
W, e ph 2 T REVR AT, 2 BHFR NMDA 32 1438 % 41 il
PREETCIR T AT RERI YD BT LA . — 7 TR SCAE AR BEFR )
SSARPELE Sy R BRI AT AR L B AL B W AN ST
RBERT AW SR TETEY) BT, 50 AGAR B 42 Py 55 i P 20
ST REWTIR B w0y B AR N B 3R 8 S 0 A 0 7, R R
A e JC A1 )V P I, S A S P R E B A R
A3 BB R NMDA 52 {58 % 4 s 2 o Ji T,
“ BDNF (& 1B T A ; ) — i e Al O R 5%
Yymaied skl R M 2icE 96 25 BDNF A0 i
TR BT I IR 1 2R 3k Oy Ok R R e e i

#3 HUAKRBLHAL)ERKIZ5T6E BBB W4 (4, x s)
BBB ¥4

21 51 n

INERIPS ARJG3 K RIF7 XK ARJG 10 K ARG 28 &
BFAR 8 19.0 1.1 21.0+0.1"* 20.8+0.45" 21.0+0.0* 21.0+0.0"
el 8 0.6+0.4 0.7 +0.5 3.320.4 4.8+0.7 8.2+0.2
HILR e R 8 0.7 0.4 1.7+0.6" 5.0+0.3"% 6.941.1" 12.1+0.4"
4 e 8 0.7 0.5 1.5+0.5% 4.0+0.6*2 6.7 £0.9*% 12.4 0.6 %
B4 8 0.8+0.4 2.1+0.5* 6.3+1.3*%2 8.8+2.1%% 14.2+2.5*4

s AL Rl g, * P <0. 0555 F LIk Je A i 48 IR 30 LA, 2P <0. 05
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PEE TR SRR, LU T4 )5 19 5 fil B @ S eI o

BB RN 5 UL o 005 T BOE B =38
PR TCZ A0, T 0 A0 LA o R s PR A R R RE
U BEAR & B0 T E— 25 I )l 2 T Rl R i 4
&L BURE 2 B A T U RE R AT . K BRUA R
Pt BRI 5E SCI AL A2 PV A R AL,

ARSNGB, BDNF 4538 BH A S 6 4 32 5240 A4
HHEHZTT, $En 76 BV R A B8, BDNF 119 4E B4E
MFESMAITTA K, BT HRERT A s &
SRS A BB LS 24T R 1) RTS8 AT
h R, K, BDNF ZERT M ¥ 5618 3w 49T
ik, /8 BDNF Al BE2 52 s DIRe IR 7 . AR SLIR 2,
R HF BDNF AT BEAE CAF K B 86 il 28 o D Re 4k +F
REBRCAEM. AL T, FHEH0 S8 T HHE
BDNF FHYEAN A B 3 in, 427~ SCI 2 T Nk
BDNF (14 B, AT e A A T P-4 52 30 i 28 70 i & 75
UireERAEM

ARG EE R LI, 28 K, SCI 414 4% BDNF FH
PEMZeEE N R 2 TR T R4, £ W] SCI {2 fifi — Lt
R BEN ROk A F35 BDNF 943534 T BDNF,
ULHH SCI REHI JHA 86 #h 400 BDNF k3, #nm
BDNF f& SCI #ifjig R it FEH il — A EE 4>+, BD-
NF 7 SCI H 1 ELAAE A HAH 5E 1 43 F AL i 75 2
2L

L5 SCI 4l bk, WL IR Je A e 241 1 iz 8 T g i ik
Fl BDNF FHH: Moo Hcm it — 2B, 22 A Git2#
(P <0.05) , Ui B H 5L 0% 8 FA e R 3 4t 4 - s
BDNF Rk Mgz s UG, ALE, &4 iz
I YIREF BDNF PHER 2Tk 5 SCI 41 e, il
BUGE, ZFAGFE (P <0.05) , W4 IR
7 A R AR 545 5% BDNF ik 3223 T6E, M
117 k9 4 WE A FH T SCI IR 7 S 41 T 8 %2 1 50 36 0
Fb 45 4 s A Bk e b e k) iz 8 D e el 71 BDNF
FEIR AR KB« 4 M 41 032 s U RE e ) BDNF
2 ocBce B 2 FH LR e B4, 2 5 a8 51t
R (P <0.05), fn 4 M AR F H 3Rk e
W IRd . ULWTE A 26T SCI ALY . AL
B FH U e A o 0 4 HEATY A B 4 L ) S /s 1 X iz
SR AT BDNF Feik i S s Ale U, 156 B 0
WAIRIT SCIE W71 B 5K mg (P <0.05)

PRI PR 6 P IR () R TSR A0 43 1) R AR b 22
SA TR, 4 EHBEN NMDA 324, £ o
ARG E E P T RER EEAER . NMDA &k uf
BT A2 ou i e, 2 5B K E b

TR A R R AT SO PR T
(IFEFH . NMDA 3Z AR 7E i AR S0 Ak Hp i) 5 224 F A
PRAE WG J7 18 . —J& NMDA 2R B0E % &2 TIRE
F C A 48U b k4% (wind-up) L4 ; 28N
I 5 4 P AR 35 4 NMDA A2 PR $5 450 50 ] 41 1) o
WU . BB A A B AT R 2R RS
i NMDA 32 14 0] A G422 550N B0 1) 1 Ao i 8
fl T S A AT IE B NMDA 32 A 7 AR B0k Ak 2
PEPESE MR B P I T A 0, RS P
L AN E A 2 2T AL 3 2 E IS fA B, T 5] A
FILMR ( FE N AR KA EIR ) B, #5% NMDA
SR, GRS B F NI, U 1 90 2 13 C (protein
kinase C, PKC) "', 5| st il .

ARSI K, KBRARJF 13 K, [PHIMK-801 jit it
PERC 2L 0 22 NMDA 52 /& Kd 7 #5541 BY &g 9 7L
Bmax T Bk A 4L S S5 b, F 3Tk e P e 4 RN 4
WA E . UL SCI J5, NMDA 3 1R i
T, A 3Lk JE AN e RE A AT IR A 6 NMDA 2
A WU 4k % P SCIL %F SCIL A — 5 BIAYF 5151k
ML BPEAURE

Zi: I ,BDNF 1 NMDA =z {R7E #h & e 16 &2
HRT BB A A T EE AR . A SE IS R B 3R JE AL
o 2H 4 I Y RE 3G N SCI 3 BDNF %3k, T
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