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The protective effects of propofol on toxicity induced by N-methyl-D-aspartate and its
relationship with brain-derived neurotrophic factor expression”
FANG De fang . JIANG Shan ,L1 Xiaolei ,SHI Ruyue
(Lianyungang Branch of Traditional Chinese Medicine, Jiangsu Union Technical
Insititue,Lianyungang , Jiangsu 222006 ,China)

[ Abstract] Objective To investigate the protective effects of propofol on toxic injury induced by N-
methyl-D-aspartate (NMDA) and the relative mechanisms. Methods Hippocampal slices were prepared from
Kunming mice and randomly divided into the control group,the injury group and the propofol group (1,5,10
pmol/L), 10 slices per group. The injury of hippocampal slices was measured by 2,3, 5-triphenyltetrazolium
chloride (TTC) staining. The changes of orthodromic population spike (OPS) after toxic injury induced by
NMDA were observed by extracellular recording technique. The expression of brain-derived neurotrophic fac-
tor (BDNF) in hippocampal CA1l regions was measured by immunohistochemical assay. Results Compared
with the injury group.propofol (5,10 pmol/L) significantly attenuated hippocampal tissue injury induced by
NMDA (P<C0.01) ,improved the recovery amplitude of OPS (P<C0. 01),and increased the expression of BD-
NF in hippocampal CA1 regions (P<Z0. 05 or P<{0. 01). Conclusion Propofol could antagonize NMDA toxici-
ty and improve the recovery of synaptic transmission neurons, which might be related to the upregulation of
BDNF expression.
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WG K A e A B A v R L R R R N- KRS s D AR IR B 20~26 gL BEALAY N
FIL-D- KA H R (NMDA) 52 (K i BE %A NG &85 XFERAL G a4 (1.5.10 pmol/L),

© BEWE TR TR VEIRH (2016).  fEEEA B Q076—)  HISR Bt . 15 A RS BL L



FRESF 2018 F 10 A% 47 5% 29

1.1.2 #5308  MEZ-8301 Sl AR R AR CH 4856
1) JSEN-3301 il 5 # CH A6 L) . ZQP-86 ik 2l U] A AL
TR R B A e 28 ) HXD-2000 4 B4 BT 844 (At
RN ED . NIA I H 95 [ AstraZeneca 24 H]  NM-
DA It 5 3£ [E Sigma /A ] e £ 5w —Hi 4 B 9 [E Santa
Cruz A7, ANTWiEw (ACSE) )43 M & & (mmol/L) .
NaCl 124 mmol/L., KCl 3. 3 mmol/L, NaH,PO, 1. 24
mmol/ L, MgSO, 2. 4 mmol/L, NaHCO, 25. 7 mmol/L,
CaCl, 2. 4 mmol/L, % % ¥# 10. 0 mmol/L, pH 7. 35 ~
7.45,

1.2 ik

12,1 RSN & /D BRI S . B3k B
o SR G K U EUE T 95% O, 5 5% CO. IRA SN
AT ACSFE H(0~4 C) i IR 81 F ML) s i
M 400 e FRVEE i R CREZH 10 5K H) 4R J5 K ik H
BB AE(32.040.5)CH 95% O, 5 5% CO, IREX
R Al ACSF il 5 MK 2~3 h, SCEEPRE 4~5
K R # A 4i HE R E A N (32,020, 5)°C L
W EE R 1. 5~2. 0 mL/min,

1.2.2 s NMDA #HEsC i & NMDA
(0.1.0.5.1.0,2,0 mmol/L) ) ACSF £ % i F s 20
min J5 % NMDA, 2 95% O, 5 5% CO, R4
SR ACSE HE 3, W28 i /] 2 & B NMDA 5
2 h, SCERAH 252 )7 ¥ - 7 NMDA {fi i 15 min, {iff
A 20 min, ZFRJG 15 min 3X BB 8] P96 A ) ok 3
FIPIIARY (1.5.10 pmol/L) N AE R R H . X 4L TC
EE7/pUELIN

1.2.3 i AR A7 COPS) B30 5% Ve B T A 9
1k A o o ) i H AR T A /DN B S il e CA3 XY
Schaffer ] 32 ¥ A% I . i 5 B A A 3% 35 SR Al (P 78 2
mmol/L NaCl & . B fH- N 2~10 MQ) , & T CA1 X
HER M2 ATl S BE R AL . OPS Z0CK 5 i A
AL AT 848 o3 . SE 0 R oW 8 OPS I i 19 A8
1k . HZ 2Pk NMDA 2 h J§ OPS B9 & 158 .

1.2.4 Wi dAfmmie R 2.3.5-8 =41
R (TTO Ykl . 2B NMDA 2 h J5 , # i il
PR EB 20 7 2% TTC 4t 30 min, 95k, 22 1 K
Sy FUEAR T W AR S . LA 1 g = 20 mL (4 H i
AR (LB —H WA =1 1), 865 M A7 24
h fli & e 100 L 343 A 96 FL AR - Bl A5 40
FE A5 LAE 490 nm AR BEME . s Fr 2H S 1 R 4% DA
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TAXIR  HAB O E %= — A /A X
E) X 100%,

1.2.5 Gpdgib2=ik  LPFr NMDA 2 h )5,
WA A2 AN ZRPEEE 8 h g, /AR
e B TR BE TR B K % ST 5 SR VKR 30 pm
PWh. RH SP .U A4 3% i E bR (H,0,) 47
TH B P9 R ok R A 0 T 1 3 1 S o S N 3 I T R AT
P AL PR SR 5 T N 2 s BDNF —$H(1 ¢ 200 i
B L HCEAE 4 C UKA N & vl R I AR B e
PU.37 CFMEE 1 h, vh Pk 5 T i SRR o S 4k P s il
M4EREO0 18 2 TAER.37 CTFE 1 h, ok =4
SR (DAB) S, SR 5 W A B K L B A .
1.3 WEAER WA SIS OPS R & W B« K& bR
NMDA 2 h J§ OPS ¥ i 59746 OPS P& A 43 L .
B P8 21 Bk 2 45 B R IR 43 B Ak B R 8 AT K B
SN AR SK YD R 1R m A B R IO T CAL X BH M 4i
UL P % € 50 B, DA S OB U 2 DUt Ak K B (B IS Y
S BEAE Ry e 2R AR

1.4 Zil2#4b B RHA SPSS19. 0 G it 8k ilk 1748
oA R ERIL T4 £ax I LA RN R )y
M. LL P<<0.05 AZERAGH R L.

2 7% 3

2.1 NMDA BB B 45005 2 72 im A NM-
DAC0. 1 mmol/L) J5 ¥ 5 i CA1 X OPS g g 1
KIF—HAEFE 2 LBk NMDA 2 h J5. fEIA NM-
DA(0.5 mmol/L) J§ OPS iZ #i /)N » 5 NMDA 2 h
J& OPS ¥k 52 7% FE REAR 1 5 i 5 B4 R 38 m .
A NMDAC(1.0.2.0 mmol/L)J§ OPS #£ 20 min N i}4
42, 2% NMDA 2 h 5 OPS ik & #5 5 25 01 5 [ AIG 1
Il R B 5 B BB, WA 1.

2.2 WM X NMDA # W8 45 )5 i i+ OPS 152
W ZEIG4L 2% NMDA (1 mmol/L)2 h J5 % 5 fig
k CAl1 X OPS ¥k & & & B A%, WNiEm (5. 10
pmol/L) AT B g 2 7 OPS ¥k Z #2 . S 4l b i,
ERAGITHE X (P<<0.0D), LFE 2.4 1,

2.3 PIIAM A NMDA 35 M 45 405 5 il A 20 2348 405 1
M ERG A % NMDA (L mmol/L)2 h FiE 5
o 15405 8 K . PITA T (5,10 pmol/L) Al {451 45 %
B AL, S A, 2R A5 IT% 8 L (P<
0.05), L3 2,

1 TR E NMDA % 5 i f #5345 B2 0 (T +5,n=10)

OPS i (%)

2851 BiE (20
NMDA 45 #3 Hif NMDA #iffi 4 min ~ NMDA #i£5 20 min ~ NMDA #if4i)5 2 h

Xf B2 100.140.7 100.0£1.1 101.0+1.7 100.0£2. 4 0

NMDA(0. 1 mmol/L) 100.241.1 105.6+1.4 118.143.5 108.4414. 2 12.44+1.3

NMDA(0. 5 mmol/L) 100.5+1.2 37.4+8.6% 9.4+1.3% 84.3421.7" 23.5+3.7%

NMDA(1. 0 mmol/L) 100.340.9 5.7+0.9% 0 19.7+8.5% 49.6+4.77

NMDA(2. 0 mmol/L) 100.941.2 4.8+0.5% 0 1.840.2% 50.8+6.2%

* . P<C0.05,% ;P<<0.01,5 NMDAC0. 1 mmol/L) %
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E1 NMDARGRIBDRKA OPS TR
2.4 NIAB X NMDA 2% 45 )5 fii i~ BDNF 2% 3k
Rz M FEX) R N B - CAL X BDNF FH: 41
M Fik. TERG4 A NMDA (1 mmol/L) J5 1§ 5

N M

A
A X BRALs B IR AL (10 pmol /L) 5 C 4t 4
B2  NMDA {5 i Bk A BDNF &R (SP % > 200)

3 i ®

FE B AR I b 2 R CAS A 4 i
Y Schaffer MU 4% 25 2 B, 38 1 28 fil /% 3%, AT 78 CAL
HE R A0 B2 00 S B ) 35 & B A, B OPS, 1 5
CAT D2 i £ 5 09 8O X S8, T 43 )5 OPS 1 4% iR
BRI 25 fil A% 36 T RE (K B2 AR S . SE P fE
EW W i A M BE R 0.1 mmol/L NMDA J5 1 5
CA1 X OPS i Mg 34 i, #2 /R ¥ 8 NMDA 2z &, ;= 4=
MES M ICAE . B NMDA #e B 34 hn, i B8 i sh
NMDA SZ 4K, B M il Bl 7 22 0 i) OPS, 25 fr NM-
DA J5 . i i 206 W] B 45 45 . OPS ik &2 F2 B2 AR $27
Ko 5 fi A 386 7 A4 W 00 400 1] 208, i 2 B AR

PITH A A 4 B R 5 245 ) 3= 62 38 5k 400 o v R Y
ML I 2 il A T RN (B8O T B0 a1 2 kA% 3 T k4
SRR IS . A AR 55 2 WL DI T A TS P
Y- =BT R Z AR (GABAA SZ 1K) 52 W 2§ 1 A NMDA
A T HL R W NMDA 3244 8 8 A 1 42 90 1 A
FHEE A T A ) NDMA 32 44, AT PR 4 4
ZEHME . AR SE I PN A B T B S0 AR G R 4 A
P CAL X OPS ik 52 F2 B2 42 7% P9 A M AT 45 41
NMDA 5 5 1) 2% A PE 5 P A T DT sl 58 240 45 45
A F T2 fili A% 356 T BE I K 5

A WF5E 32 B, BDNFE 0] 3% 38 ¥ 5 2% filh J§ NMDA
SZ AR T R AL  TH S o Ak 28 00 22 18] ) 28 A% s,
TEM PG & A= B 1] 580 BDNF [ 2635 ) 32 3 m» ifi L

FREF 201810 A% AT A% 294

i - BDNE BH P4 248 Ji 2% 35 W A 38 g o (H 5 %00 BEZHAH

T .22 57 (P>>0. 05) . NIH M (5,10 pmol/L) AT

BDNF BH 1 40 i 3¢ 35 0 34 22, ge o i, 540 5 41

Fedss . 22 B A Gt 2 5 L (P<<0. 05 8F P<C0.01), I,

*2.H 2,

F2  WHEB NMDA FHBREGEEIMEREGE.0PS
#RIEF BDNF R iM% 0 (TLs,n=10)

251 Biriz (0 OPS Ji ( %0) BDNF # ik
popliEi 0 100. 042, 4 12.4+2.3
045 40 49,644, 7 18.947.44 13.942.9
ERELE
1 pmol/L 41.2+3.6 26.3+9.7 15.342.5
5 pmol/L 29.5+2.8%  79.5+17.5¥% 17.543.1%
10 pmol/L 18.741.2%  93.1427.6% 20.6+2.8%

*:P<C0.05,% : P<0. 01, 544 b4 . P<<0. 01, 5%} fR4H
b

C

i 28 2L AR U 48 0 19 fiE 77 5 BDNE 3k /K F & 1E A
JHET L ARSI o NMDA AT {1 T i i CAL X BD-
NF kg U W] 24 1 22 50 %2 B 1ok I R 45 i BD-
NE 7P $8 w i — A OR3P S 2. 7930 M m] il BDNF
IR W) 95 . MUTTT 4 v 1N A BDNE 114 3 128 0 2 i
P 5y 5t X ) BDNF 23k, ol fig 2 2 0f 9 4 0 3 20
rz—.

LA MR B NMDA 7K -5 223 5 5 44 5L NM-
DA REPEIR 5 3 8 40 158475 - 410 S 290 it 1 9 2 fk A%
i# . 11 P A F A DR B LR R R 2l BDNE B 3¢
IBTT RGN A 5256 45 2R 78 . A B R] o a4 g
BDNF #2535 » 9 2 i 248 70 #4504 - 19 1 22 58 fjh =2
(] () T 2 DR A5 TE 5 AT 402 3 5 fh %2 128 25 RE PRI A2

5% 30k
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