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nACSF ;OGD : s
ACSF ; haloperidol : NMDA 12 d
ACSF haloperidol(1 x 107 ,1 x 10" ° (DIVI2) 10 pmol* L'
1x10°° mol'L'l) ;ketamine : Eares  ( mmol'L‘l) :NaCl 143 ,KC 5.4,Cadl,
ACSF ketamine(1 x10°° 1 x10°° 1.8 ,NaH, PO, 1.0 ,HEPES 2.4, 5.6,pH7.5,
mol* L") ;domperidone : ACSF NMDA , 50 pmol* L', 15
domperidone(1 x 10°7,1 x10™° 1 min . Eares Earles
x10 mol*L™') . NMDA : 500 1, ,37°C 24h
leol‘L'1 nACSF ;dopamine : 100 pL LDH ,LDH
dopamine (1 x 107 ,1 x 10°° 1 x 10’ (21 i MTT(10 pg* mL™'
mol* L") nACSF . 1 h. PBS) 10 puL, 37°C,5% CO, 2h.
TTC el : , ( DMSO) 300 pL
37°C 2% TTIC 60 min , 10 min. , 200 pL
, ; 490 nm ( Awo) -
C - 50:30) 20 mL, \vpa S5min ., NMDA 15 min.
24 h, 200 pL = 96 Tt ’
, 490 nm, Amo . SPSS for Window 7.0
TTC ( ) = (1 -
Awo | Aw ) X100 %.
Sanfeliu  '"!
) ) 1 TTC
I . , ,
,1 000 r* min"' 1 min, , 1 h TTC
110 mL. 37°C 15 min( 220 ( Aw) ’
*min"') V10 mL. 1x10°° 1x10 " molsL'
: ,2 000 r* min"' TTC (1.
3 min, I3 ~4 mL 17.7% 25%. 1x10 "mol-L""
40 V3 ~4mL,l1 000 . NMDA (1x10°° 1 x
re min”' 7 min, DMEM ( 10 moleL)
10 % ), . 1 x (1), (1x107,1%x10°° 1x10"°
1ofemL™t, 24 ( mols L") TIC |
), 0.5mL. d2 NBDMEM(1:1) ).
,d 4 ( 10 pmol*L™") ,d 5
Table 1 Effect of haloperidol on viability of rat hippocampal slices subjected to OGD insult
Normal 0GD Ketamine / mol* L' Haloperidol / mol* L'
1x10°° 1x10°° 1x10°7 1x10°° 1x10°°
0.495 0 .011 0.14%0.04%" 0.1910.05" 0.21 £0.04" 0.16 £0.05 0.20 %0 .04" 0.23%0.04"

The hippocampal slices were incubated in glucose-free normal ACSF and continuously bubbled with 95 % N, + 5 % CO,( OGD)
with or without haloperidol for 1 h. The viability of slices was indexed by absorbance at 490 nm. The slices incubated in normal
ACSF and continuously bubbled with 95 % O, + 5 % CO, were taken as normal . n=8 ~12, x £s. ** P<0.01 w normal ;
" P<0.05 w5 OGD. OGD: Oxygen and glucose deprivation
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2 TTC TTC R 38.9 %,
(1x1077,1x10°° 1x10 "mol*L") (1x10  mol*L™") NMDA
95 %0, 5 %CO, nACSF TTC ( 4) .
TTC ( 2) .
3 TTC Table 2 Effect of dopamine challenge on the
viability of normal hippocampal slices
. o
P Hormal 1x10°7 Dopaljmefol'n:l ) 1x10°°
(1x1077,1x10°° 1x10 "mol*L™")
0.50 £0.12 0.53%0.10 0.50 £0.12 0.49 £0 .06
TTC (
3) The hippocampal slices were incubated in normal ACSF
’ continuously bubbled with 95 % O, + 5 % CO, and challenged
4 NMDA with either vehicle ( control) or dopamine (1 x10° 7,1 x 10 °
TTC and1 x 10°° mol*L™") for 1 h. The viability of slices was
NMDA( 500 mel'L-l) 1h indexed by absorbance at 490 nm. n=8 ~12, xTts
Table 3  Effect of domperidone on viability of hippocampal slices
(absorbance at 490 nm) subjected to OGD irsult
Domperidone / mol* L™ !
Normal OGD
1x10°7 1x10°° 1x10°°
0.61 £0.09 0.17%0.04" " 0.16+0.04" " 0.17%0.04" " 0.18%0.05" "
The hippocampal slices subjected to OGD insult were treated with either vehicle ( control) or
domperidone (1 x10°7 ,1x10 °and1 x10 °mol*L') for1 h. n=8~12, x £s.
" P<0.01 s normal
Table 4 Effect of haloperidol on viability of Table 5  Effect of haloperidol on MTT staining
hippocampal slices ( absorbance at 490 nm) and LDH release of hippocampal neurons subjected

subjected to NMDA insult

Haloperidol / mol* L'

Normal NMDA

1x10°° 1x10°°

0.55+£0.08 0.21 x0.05"" 0.26 £0 .04 0.3210.05"

The hippocampal slices subjected to 500 pmol® L' NMDA were
treated with either vehicle ( control) or haloperidol for1 h. n=38
~12, x£s. """ P<0.01 @ normal; = P<0.05 s NMDA

5 NMDA
LDH MTT
NMDA( 50 pmol*L™") 15 min 24
h LDH , 3,
MTT (
5), .1 %10 mol*L"'
NMDA LDH , NMDA
MTT ,
. 1x1077 1 x10 °mol*L"" LDH
MTT . (1x1077,1x10°°
1%x10 "mol*L™") MTT ,
LDH , .

to NMDA insult

Group @mol*L™"  LDH/ UsL~' MIT ( Absorbance)
Normal 9.6%2.0 0.82%0.05
Haloperidol I1x10°7 10.4%0.6 0.84 0 .07

1x10°¢ 11.3%2.3 0.82%0.05
1x10°° 13 +4 0.77£0.05
NMDA ( control) 5x10°° 25 k5% # 0.68 £0.04% *
NMDA + Haloperidol 1 x 1077 28 4 0.65 0 .06
1x10°° 22 %3 0.70 0 .05
1x10°° 13£5° 0.8210.04"

Neuronal cultures grown for 12 d in uitro ( DIV) were used for
NMDA exposure , culture medium was replaced with Mg”-free
Earles solution supplemented with 10 pmol* L' glycine and 50
umol* L™' NMDA, with or without haloperidol ( control) at room
te mperature for 15 min. MTT assay and LDH arbitrary unit in the
culture medium were assayed 24 h later. n=8, xTs. " P<

0.01 w5 normal ; " P<0.05 w control

NMDA



Acta Pharmaceutica Sinica 2002 ,37(12) :922 - 926

* 925 -

°

NMDA
Nishikawa !

Shimazu

[8]

(oxygen and glucose deprivation ,OGD)

s

. Preston
, TTC

A490

NMDA ,

D, (] [12]
D D,
11 .

NMDA

[1,13,14]

NMDA

NMDA
, NMDA

[15.,16]

°

71 0GD

[18]

NMDA

, Shimazu

NMDA

s

[6]

CCDPK

NR2B

. 8.9
Nishikawa ©**

NMDA

[3.4]

NMDA

NMDA

NMDA .

REFERENCES :

[1] Lynch DR, Gallagher MJ.
aspartate receptors by haloperidol :

Inhibition of N methyl -

Developmental and
pharmacological characterization in native and recombinant
receptors [ J]. ] Pharmacol Exp Ther, 1996 ,279(1) :154 -
161 .

[2] Hyin VI, Whitemore ER, Guastella J, et al. Subtype
selective inhibition of N methyl- D-aspartate by haloperidol
[J]. Mol Pharmacol , 1996 ,50(6) :1541 - 1550 .

[3] Rothman SM, Olney JW. Glutamate and the pathophysiology
of hypoxic-ische mic brain damage [ J]. Ann Neurol, 1986 ,
19(2) :105 - 111 .

[4] Choi DW. Calciunr mediated neurotoxicity : relationship to
specific channel types and role in ischemic damage [ J].
Trends Neurosci , 1988 ,11(10) :465 - 469 .

[5] Arias RL, Tasse JRP, Bowlby MR.
interaction effects of NMDA and AMPA receptor antagonists in

Neuroprotective

an in vitro model of cerebral ischemia [ J]. Brain Res,
1999 ,816(2) :299 - 308 .

[6] Preston E, Webster J. Spectrophotometric measure ment of
experimental brain injury [ J]. ] Neurosci Methods , 2000 ,94
(2):187-192.

[7] Sanfeliu C, Hunt A, Patel AJ. Exposure to N methyl- [
aspartate increases release of arachidonic acid in primary
cultures of rat hippocamal neurons and not in astrocytes [ J].
Brain Res , 1990 ,526( 2) :241 - 248 .

[8] Shimazu S, Katsuki H, Takenaka C, et al. Akaike A. O
receptor ligands attenuate N methyl- D-aspartate cytotoxicity
in dopaminergic neurons of mesencephalic slice cultures [ J].
Eur ] Pharmacol , 2000 ,388(2) :139 - 146 .

[9] Nishikawa H, Hashino A, Kume T, et al. Involvement of
direct inhibition of NMDA receptors in the effects of O
receptor ligands on glutamate neurotoxicity in witro [ J]. Eur
] Pharmacol , 2000 ,404(1 - 2) :41 - 48 .

[10] Yan LQ, Wei EQ, Hu HT, et al. Novel quantitative method
for evaluating oxygen/ glucose deprivationr induced injury of
hippocampal slices [ J]. | Zhejiang Univ ( Med Sci) (

), 2002 ,31(2) :81 - 85.

[11] Kohler C, Ericson H, Radesater AC. Different laminar
distributions of dopamine D, and D, receptors in the rat
hippocamal region [ J]. Neurosci Lett , 1991 ,126(2) :107 -



° 926 - Acta Pharmaceutica Sinica 2002 ,37(12) :922 - 926

109 . [15] Simon RP, Swan JH, Griffiths T, ef al. Blockade of N
[12] Hou XY, Zhang GY. Protection of dopaminergic antagonists methyt Draspartate receptors may protect against ischemic

against anoxia-induced inhibition of Ca’" - cal modulin damage in the brain [ J]. Science , 1984 ,226( 4676) :850 -

dependent protein kinase II activity in rat brain [ J]. Acta 852.

Pharmacol Sin, 1999 ,20(11) :995 - 999 . [16] Wieloch T. Hypoglyce mia-induced ~ neuronal damage
[13] Whittemore ER, Ilyin V, Woodward RM. Antagonism of N prevented by an N methyl D-aspartate antagonist [ J ].

methyt D-aspartate receptors by O site ligands: potency, Science , 1985 ,230( 4726) :681 - 683 .

subtype selectivity and mechanisms of inhibition [ J]. | [17] Albers GW, Goldberg MP, Choi DW. Do NMDA antagonists

Pharmacol Exp Ther, 1997 ,282(1) :326 - 338 . prevent neuronal injury ? Yes [ J]. Arch Neurol, 1992 ,49
[14] Brimecombe JC, Gallagher MJ, Lynch DR, et al. An NR2B (4) :418 - 420.

point mutation affecting haloperidol and CP101 ,606 sensitivity [18] Roettger V, Lipton P. Mechanism of glutamate release from

of single recombinant N methyl- D aspartate receptors [ J]. | rat hippocampal slices during in witro ischemia [ J].

Pharmacol Exp Ther, 1998 ,286(2) :627 - 634 . Neuroscience , 1996 ,75(3) :677 - 685 .

PROTECTIVE EFFECT OF HALOPERIDOL ON OXYGEN GLUCOSE
DEPRIVATION AND NMDA INDUCED INJURIES
ON RAT HIPPOCAMPAL SLICES AND PRI MARY NEURONS

YAN Le-qin, WEI Erqing, SHEN Jianrzhong, SHEN Bo

( Laboratory of Neurobiology , Departnent of Pharmacology , School of Medicine ,
Zhejiang University , Hangzhou 310031, China)

ABSTRACT: AIM To investigate the potential neuroprotective effect of haloperidol on oxygen/ glucose deprivation
(OGD)- and N methyl D aspartate ( NMDA)-induced injuries on rat hippocampal slices in ufmo and hippocampal
reurons in primary culture , and the possible mechanism. METHODS OGD was performed in glucose-free artificial
cerebrospinal fluid bubbled with 95% N + 5% CQ in rat hippocampal slices. The viability of the slices was
determined by measuring TTC formazan product . Hippocampal slices and primary neurons were also used to determine the
toxic effect of NMDA and the protective effect of haloperidol . RESULTS OGD for 1 h significantly decreased the TTC
staining of hippocampal slices . Haloperidol at 1 and 10 pmol*L ' significantly inhibited OGD induced decrease by
17.7 % and 25 % respectively , but domperidone , a D, dopamine receptor antagonist , did not show this effect . Dopamine
did not affect the viability of normal hippocampal slices . Like OGD insult , NMDA challenge significantly decreased both
the viabilities of hippocampal slices and cultured primary neurons , which were prevented by haloperidol co treatment .
CONCLUSION  Haloperidol exhibited protective effect on OGD induced injury of rat hippocampal slices and NMDA
induced injuries on both hippocampal slices and primary neurons . Its effect on OGD insult may be via mechanisms
beyond dopamine- receptor blockade , but probably related to NMDA: receptor inhibition .

KEY WORDS: haloperidd ; hippocampus ; primary neuron; N methyl D> aspartate





