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Effect of dizocilpine maleate on monoamines and their metabolites in rat

brain'
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ABSTRACT  Systemic (ip) injection of dizocilpine
maleate (DM, 0.1 and 0.5 mg * kg™") increased the
levels of 3.4—dihvdroxyphenylacetic acid (DOPAC)
and homovanillic acid but did not bring about any ne-
ticeable chunge in fhe dopamine (DA) level in the
striatum and limbic area. DM also increased the lev-
els of norepinephnne 1 the Umbic area and
S5—hydroxyindoleacetie acid in the hippocampus.

Amphetamine increased DA level and reduced
DOPAC level in the striatum and limbic area. The
behavioral manifestations revealed  that DM
predominantly evoked circling behavior and atana.

The results indicate that the mechamsm of the
belavioral effect of DM may be different from that of
amphetamine.
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Dizocilpine  {5—methyl-10,11-dihydro—
5H—dibenzola.dlcyclohepten—5,10—imine}
maleate (DM) is a potent and selective
non—-competitive N—methyl-P—aspartate
{NMDA) receptor antagonist'”. The neuro-—-
protective effect of DM has been recently
shown in experimentally induced ischenmna,
kindled seizures, MNMDA-induced neuro-
toxicity. and methamphetamine—induced
dopaminergic toxicity'™. DM has also central
sympathomimetic and apparent anxiolytic
properties”’. Systemically adminisiered DM
produces locomotor activity in mice and
ipsilaterally directed rotational response in
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rats with a unilateral nigrostriatal lesion in-
duced by 6—hydrotydopamine”’. in order 1o
investigate the action of DM on the central
monoaminergic systéem- we injected DM ip
and  meliculously assayed the levels of
monoamines and their metabolites 1n the
striatum. limbic area. and hippocampus us-
ing lugh pressure liquid chromatography with
electrochemical detection (HPLC—-ECD).

MATERIALS AND METHODS

Behavioral observation Sprague—Dawley
rats. % . weighing 240+ 520 g, were wsed.
The locomotor activity. stereotyped behavior
and ataxia were observed by a modification of
a previously suggested method™.

Determination of monoamines and their
metabolites  The rats were decapitated 30
min after the drugs were injected ip for
neurochemical assay of monoamines and their
metabolites in the striatum, limbic area
(olfactory tubercle. nucleus accumbens. and
nucleus amygdaloidens} and hippocampus.
The 3 brain regions of boith hemispheres were
dissected out on ice and rapidly frozen with
liguid nitrogen. Af'ter acid extraction and pu-
rification in aluminum oxide absorption pro-
cedures, norepinephrine (WE}, 5—hydroxy-
indoleacetic acid {(5~HIAA). dopamine (DA)
and its metabolites }.4—dihydroayphenylacetic
acid (DOPAC). homovanillic acid (HVA)
were assayed by HPLC—ECD as described
previously'™.

Chemical reagents DM and [+
amphetamine were purchased from Merck &
Co, USA. Ketamine was made by Jintan
Pharmaceutical Manufacturer. Chunzhou.
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China. All drugs were dissolved in saline.
Statistics  Statistical analysis was made
by Dunnett’s ¢ test. All values are x t 5.

RESULTS

The ip injection of DM 0.1 mg - kg™
predominantly produced circling behawior.
At 0.5 mg * kg™', circling behavior was most
prominent accompanied by ataxia. These
behavioral changes were quite similar to the ef-
fects induced by ip amphetamine 2 mg - kg .

" Similar effects were seen also in ketamine

group too.

Neurochemical determination showed
that DM increased the levels of DOPAC and
HVA in the limbjc area and siriatum. These
effects were apparently dose—dependent. DM
also elevated the WNE level in the limbic area
and 5—HIAA level in the hippocampus. But
ketamine showed contradictory effect on ihe
DOPAC and HVA levels in the limbic area
and striatum. Amphetamine increased the
DA level and teduced the DOPAC level in the
striatum and limbic area (Tab 1).

Tab 1. Effects of dizocilpine maleate on monoamines and their metabolites in rat brain. »=35. 1 ..

DISCUSSION

Systemically administered DM produces
ipsilateral circling in rat with unilateral
nigrostriatal lesion produced by 6—hydroxy—
dopamine'™. Drugs such as haloperidol.
clozapine. and prazosin  which block
catecholamine receptors inhibit the circling.
Indirect DA agonists which facilitate DA rte-
lease are known to induce ipsilateral cireling
toward the side with the lesion. So, stnatal
catacholamine release has been supposed to
mediate the behavioral effect of DM'™.
Kushihara e¢r o measured the stratal
extracellular levels of DA and DOPAC after
DM injection in freely moving rat. The re-
sults indicated that DM decreased the
extracellular DA level at the dosages which 1n-
duced marked hvperlocomotion and/ or
ataxia. This showed that the behavioral ef
fects of DM are not mediated through DA re-
leasc in the striatum'™. In our study, DM in-
creased the levels of DOPAC and HVA in the
striatum and limbic area but produced no

" P =005,

TP<005, T P<0.01 vs saline.
Satine Amphelamine Ketamine Dhzocilpine maleate
2mg - kg i0mg - kg™ D.1mg - kg™ 0.5mg - kg
Stnatum ./ ng " g
NE 120= |8 133=19° 111+14° 114+ 177 wWe=-24"
DA 10 230 =~ 860 136172 1631777 10 570+ 1439° 10610 668" 10819 =940
DOPAC 806+ 54 652 7Y TE7 =53 Qi6E HTT 1082=107""
HVYA 622+ 85 659+ 37" S5t2=42"" G2 X477 688+ 84"
S5—HIAA 366k 38 305+ 59" 320z-31° Ind T 60" 337+ 67"
Limbic area / ng - g
NE 505+ 79 616+03° 67 FA5° 55X =70" 666+ 1397
DA , 4 844+ 614 53874127 5003+4973° 4275 =710 4705+ 819"
DOPALC 458 + 39 AT+ 3177 adl + 104" ST7E 677 640+ 10177
HVA 21812 22+ 467 305+ 497 2660 L2707 U2+ 3T
S5-HIAA 27335 260+ 4467 M9+417 2T+ 19 262+ 197
Hippocampus /ng g
NE 256 = 36 253-65%° 28160 237+ 38" 52307
5S—HIAA 286+ 37 315=-a9° 36+ 547 a3+ 5T 418 - 81°°°
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change in DA level. These effects are obvious-
ly different from those of amphetamine. The
decrease in striatal DOPAC and HVA follow-
ing amphetamine administration might be re-
lated to the inhibition of DA uptake. causing
less to be metabolized to DOPAC and
possibly.  the inhibition of monoamine
oxidase as well”.  Although we did not meas-
ure the extracellular DA level. the increased
metabolism of dopaminergic neurons was af-
firmative. M Carlsson and A Carlsson sug-
gested that the blockade of NMDA receptors
resulted in an increased dopaminergic trans-
mission in the siriatum™. The behavioral
changes of DM may be an indirect instead vf a
direct effect mediated through monoaminergic
neuronal activity. The different modes ot ac-
tion on dopaminergic transmissionl between
DM and amphetamine may explain the differ-
ences of the effect on central monoamine
metabolism.
The neurochemical changes induced by
DM are complex. We do not know whether
the changes of NE and 5—-HIAA level in the
limbic area and hippocampus are actually in-
volved in the central sympathomimetic and
anxiolytic activity of DM. Also. we do not
knoew why a DM analog ketamine produces
contradictory effect on DOPAC and HVA
level in the striatum and limbic area. These
problems remain to be further investigated.

REFERENCES
1 Wong EHF. Kemp JA., Priesdey T. Knight

AR, Woodraff GM. Jversen LL.  The
anticoryulsant  MK-#01 is a polent A—
methyl—-D—aspariate anlagonist.  Proc Nuarl Acad
Sci US54 1986: 83: 7104-%,

2 Lehmann J. The NMDA receptor.  Drygy
Future 1989, 14: 10539-71.

3 Clineschmdt BV. Martin GE. Bunting PR,

ﬁa(j@»a

-

-

3)

Papp NL. Central sympathomimetic activity of
{=r—5—methyl—10 11 —dihydro—5 H—dibenzofu dj—
cycloheplen—>5,10—mmine {MK—801), a substance
with potent anticonvulsant, central sympatho—
mmnetic, and apparent anxiolytic properties.
Drug Dev Res 19827 2: 13545,

4 Sturpeon RID, Fessler RG. Melizer HY.
Behaviorul raling scales for assessmg phen—
cyclidine—induced locomotor activity, stereotyped
behavior and ataxia in rats.  Ewr S Pharmacol
1979: 59 : 16979,

5 L GQ. Algen S. Garattini §. Depletion of
menoammes in the rat by DL—tetrahydro—
pulmaline. Avcte Pharm Sin 1983 18 © 641-6.

6 kashhara K, Hamamura™T, Okumura K.
Otsuki S, Effect of MK—R01 on endogenous
dopumine release it wive. Bruin Res 1990; 528 -
80-2.

7 Zettersttam T. Sharp T.  Marsden CA,

Ungersted! U, fn vivo measurement of dopamine

and its metabelites by intracerebral dialysis:

changes after Jd~omphetumne. J Newrochem

1683 41 176973,
Carlsson M, Carlsson A. The NMDA .ntago-
mst ME-—801  causes  murked  lucomotor
stimulalion in monoamine—depleted mice. J
Newral Transm 19890 75 22| —p.

zoh — ‘EugT

Bh 4 8 T 0 O BR A PR B B R B 4 I RO R T
- v a6

T #H AT Ea, d @AW, Ra4i

CPH S B R R I A A R . et 210009, pE)

BE M{ERETFIFUSmg ke ipHENARZ
REMBRILN 34T LB ZMIDOPAC) A &
AR S R, M EEEDAK AT LEW. DM b
BmBHX LR LR ERFRHED N S—HyEEZ
PR AT AP LRI BnE R ¢ Fid 4| N DA R E,
FEIR DOPAC ¥, 55 R % A B 1 FEBLRIAT
AED bl I R

A HEMEOE, EOH ERE LEm#E 34—
PRERCCES, BEER BN RIEEAA

k. . |
ik ABRHE H&” “’?ﬂ:’ﬂ%ﬁi‘ K\%JTP&?



http://www.cqvip.com

