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ABSTRACT : N-methyl-D-aspartate(NMDA) receptor has been well known as an important mediator of sev-
eral forms of neural and behavioral plasticity. But different results were reported about the effect of MK-801
or dextromethorphan on opioid dependence. The present studies examined whether NMDA receptor an-
tagonists can alter the opioid dependence and tolerance in rodents. Naloxone precipitated withdrawal symp-
toms and changes of locomotor activities were observed in MK-801 or dextromethorphan pretreated mor-
phine-dependent rats. Tail-flick assay was used for morphine analgesia and tolerance was found after 4
day's consecutive injections (10 mg/kg, s.c., twice/day) of morphine in mice. Locomotor activity was in-
creased and the withdrawal symptoms were decreased by the pretreatment of MK-801 in morphine-de-
pendent rats. But 0.3 mg/kg i.p. of MK-801 intensified the body weight loss and produced severe ataxia
and rotation although some withdrawal signs were attenuated. Morphine induced analgesic tolerance was
inhibited by the pretreatment of MK-801 and dextromethorphan. Dextromethorphan was more potent than
MK-801 in inhibiting the development of the analgesic tolerance in mice. These results suggest that NMDA
system may be involved in opioid withdrawal and analgesic tolerance but appropriate caution should be re-
quested when MK-801 is used in combination with opioid because of untoward neurologic signs.
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Fig. 1. Body weight changes by repeated administration of mor-
phinc in rats.
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Table 1. Changes of naloxone precipitated withdrawal symptoms by pretreatment of MK-801 and dextromethorphan (DM) in morphine de-

pendent rats

Withdrawal Sx Body weight Wet dog Teeth . .
Treatment loss (%) shake chattering Plosis Diarrhea

0 mgke 3.7+0.4" 717°(-7) 6/7 777 477

MK-801 0.03 mg/kg 5.6%£0.5 7/8(0-15) 3/8 4/8+ 0/8*
’ 0.1 mgkg 49+0.8 8/8(3-22) 1/8%* /87 0/8"

(0.3 mg/kg 6.3+£0.7" 5/8(0-4)* }/8%* 1/8%* 1/8%

0 mgkg 4.9+03 7/8(2-6) 8/8 6/8 3/8

DM 0.3 mgkg 47405 9/9(2-9) 6/9 6/9 0/9

1 mgke 43405 9/9(3-8) 6/9 6/9 2/9

3 mgke 3.240.4 8/9(1-8) 8/9 8/9 2/9

:number of wet dog shake

:number of positive/total test animal number
:qignificantly different from control (P<0.05)
“* . significantly different from control (P<0.01)

¥ ox O O R

- Withdrawal signs such as jumping and salivation were also observed.
- Rats treated with MK-801 (0.3 mg/kg) showed severe untoward effects such as ataxia and rotation.
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Fig. 2. Effects of MK-801 and dextromethorphan (DM) on the locomotor activities after naloxone administration in morphine-dependent and non-
dependent rats. Significatly different from nondependent rats at P < 0.01, **; P < 0.05, *(Student's t-test). Significantly different from saline-treat-
ed rats in each morphine-dependent and nondependent group at P < 0.05, # (ANOVA).
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Fig. 3. Effects of MK-801 and dextromethorphan (DM) on the stereotyped movement after naloxone administration in morphinc-dependent and

nondependent rats. Significantly diffcrent from nondependent rats at P < 0.01, **;

treated rats in cach morphine-dependent and nondependent group at P < 0.05, # (ANOVA).
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Fig. 4. Effects of MK-801 and dextromethorphan (DM) on the analgesic tolerance in mice. Results represent the tail flick latency-time profiles.

Significantly different from control group at P < 0.05, * (ANOVA).
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Fig. 5. Comparison of the tail flick latencies measured at 1 hr after
last morphine administration by pretreatment of MK-801 and dex-
tromethorphan (DM) in morphine-tolerant mice.

tency7} 3-4% AL FE LAl 2w, morphine 10 mg/kg
£ 13 FoJA ol tail-flick latency7} 10& o]Ako g x|
TaIHNE Hof Fivt. 22y} morphine-g 447} oA4-F
o & 55 tail-flick testE A AE A3} 13 FofA|Hr}
A7 Azholl whek o] gaslo] morphines] 1%

Ado] HAEUTS skl 12y MK-801 o
& FolF 308, 60%EolA G| oR {o|zl
2153 F7He vehie] morphine HHE-F-ofof] )3k WA
HAAe FaAHE o = ddckFig. 4). Dextrome-
thorphan F-o{7 %= fARE Heg Hlow 1 552
MK-801Xc} g Fofafola] FHaal 4= g)glrh(Fig. 5).
olgigt A5 FFA ollxAHAIZE Wl F5o A
71 el 2Hg-atar Qo5 AlAb T A Y AR
S22 t}ax)uk MK-8010] opioid A E WAL 7F4A7
F Qo= obE BF-(Marek 5, 1991; Trujillo <, 1991¢;
Isaac 5, 1990; Ben-Eliyahu %, 1992)3} < %]} c}.

Iv. & 2

Morphine ] Al#|&]&EA 4 AFWAFAES A= 2 vt
2ollA] A A3}, N-methyl-D-aspartate(NMDA) =&
9] v A7 A Z3ka]el MK-801 % dextromethorphan2]
435 <d7stalrh. Morphine2] &4 S =oll412] nalox-
one §5H5/4-2 MK-801 F-ofej o3 g-akej&xog 7
2EE FAE B o a8l S5k 2 3
55 AAeld FA7E Aldicl. Dextromethorphan-&-
morphine 2|4 ol 4] 2] naloxoneo &k FetFAt
uhalofl of 3k Fx] gt o} nk$-~oflA] morphine %%
WA A A A3t MK-801 <A morphine %15
A HAE At o 858 dextromethorphaneo]



68

] Ztstednt. oAb} 7o) MK-801 % dextromethorphan
2 morphine] Z1-§-A2] WAA JA Z4 o2 AH87}
S5l E2A olv| A7} morphine 2]&A] ol o)
271= 3l naloxone 70§ MK-8012] 54Je] 7}3}s]
B2 MK-8013% morphineg 7|7} ¥-§ FFof Aol F
o)z} E gabrha Als).

1]

a8

Ben-Eliyahu, S., Marek, P., Vaccarino, A.L., Mogil, S.,
Sternberg, W.F. and Liebeskind, J.C. (1992): The
NMDA receptor antagonist MK-801 prevents long-
lasting non-associative morphine tolerance in the
rat. Brain Research, 575, 304-308.

Dambisya, Y.M., Wong, C.L. and Chan, K. (1991): Ef-
fects of sympathomimetic agents on opiate anal-
gesia, tolerance and dependence in mice. Meth.
Find. Exp. Clin. Phamacol. 13(4), 239-248.

Isaac, L., O'Malley, T.V.Z., Ristic, H. and Stewart, P.
(1990): MK-801 blocks dynorphin A(1-13)- in-
duced loss of the tail-flick reflex in the rat. Brain
Research, 531, 83-87.

Koyuncuoglu, H., Gungor, M., Sagduyu, H. and Apri-
cioglu, F. (1990): Suppression by ketamine and
dextromethorphan of precipitated abstinence syn-
drome in rats. Pharmacology Biochemistry and
Behavior, 35, 829-832.

Koyuncuoglu, H. and Saydam, B. (1990): The treatment
of heroin addicts with dextromethorphan: a double-
blind comparison of dextromethorphan with chlor-
promazine. International J. of Clinical Pharmacology,
Therapy and Toxicology, 28(4), 147-152.

Koyuncuoglu, H. and Apricioglu, F. (1991): Previous
chronic blockade of NMDA receptors intensifies
morphine dependence in rats. Pharmacology
Biochemistry and Behavior, 39, 575-579.

Koyuncuoglu, H., Dizdar, Y., Apricioglu, F. and Sayin,
U. (1992): Effects of MK-801 on morphine physical
dependence: attenuation and intensification. Phar-

maclolgy Biochemistry and Behavior, 43, 487-490.

Liljequist, S.L., Ossowska, K., Grabowska-Anden, M.
and Anden, N.E. (1991): Effect of the NMDA re-
ceptor antagonist, MK-801, on locomotor activity
and on the metabolism of dopamine in various
brain areas of mice. European Journal of Phar-
macology., 195, 55-61.

Marek, P., Shamgar, B.E., Gold, M. and Liebeskind, J.
C. (1991): Excitatory amino acid antagonists
(kynurenic acid and MK-801) attenuate the de-
velopment of morphine tolerance in the rat. Brain
Research, 547, 77-81.

Pratt, J.A. (1991): Psychotropic drug tolerance and de-
pendence: common underlying mechanisms?: The
biological bases of drug tolerance. edited by J. A.
Pratt, London, Academic Press, 1-28.

Tanganelli, S., Antonelli, T., Morari, M., Bianchi, C.
and Beani, L. (1991): Glutamate antagonists pre-
vent morphine withdrawal in mice and guinea pig.
Neuroscience Letters, 122, 270-272.

Tricklebank, M.D., Singh, L., Oles, R.J., Preston, C.
and Iversen, S.D. (1989): The behavioural effects
of MK-801: a comparison with antagonists acting
non-competitively and competitively at the NMDA
receptor. European Journal of Pharmacology, 167,
127-135.

Trujillo, K.A. and Akil, H. (1991a). Opiate tolerance
and dependence: recent findings and synthesis.
The new biologist, 3(10), 915-923.

Trujillo, K.A. and Akil, H. (1991b): The NMDA recptor
antagonist MK-801 increases morphine catalepsy
and lethality. Pharmacology Biochemistry and
Behavior, 38, 673-675. )

Trujillo, K.A.. and Akil, H. (1991c): Inhibition of mor-
phine tolerance and dependence by the NMDA re-
ceptor antagonist MK-801. Science, 251, 85-87.

Woolverton, W.L. and Schuster, C.R. (1983): Beha-
vioral and pharmacological aspects of opioid de-
pendence: mixed agonisf-antagonists. Phar-
macological reviews, 35(1), 33-49.



