Table 2. Monoamine level 24 hr and 48 hr after repeated nicotine administration for 7 days in

mice whole brains.

Moncamine level Control 24hr withdrawal 48hr withdrawal
5-HT (u g/g) 74278 £13.03 758.23 +15.40 721.36 £20.31
5-HIAA (u g/g) 275.50+11.99 284.15+ 5.37 290.21+ 6.45
5-HIAA /5-HT 0.429 £0.020 0.375 £0.004 * 0.404 £0.012
DA (u g/g) 1,094.55 +£30.83 1,136.20 £32.81 1,125.32 £37.35
DOPAC (u g/g) 116.53 £ 1.24 117.30 £ 2.23 11273+ 248
DOPAC /DA 0.107 £0.003 0.104 £0.003 0.101 £0.003
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Fig.1 Effect of intracisternal administration of TBOA on
naloxone-precipitated jumping behavior in morphine-depen-
dent mice. *P<0.05 vs. vehicle

TaX Y AL N HEREND wet-dog shake,
teeth chattering. stretching, S1¥F. B & 0. i
BE., Bl &\ o LB, BERTFWICER
WCHE L. T2 REWA . BEEE1TED. paw shake,
head shake, TH#I, BT, RETHFELE Vo
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Table 1  Effect of intracerebroventricular administration
of TBOA on naloxone-precipitated withdrawal signs in
morphine-dependent rats. Numer denote the number of rats
showing positive signs relative to the total number of rats
tested.

TBOA (nmol)
withdrawal signs  vehicle

3 10

diarrhea 3/7 3/5 3117 517
salivation 0/7 1/5 477 517"
ptosis /7 1/5 5/7 4/7
lacrimation /7 215 517 617"
rhinorrhea 477 4/5 577 777

*P<0.035 vs. vehicle by the Fisher’s exact test.
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Fig2 Effect of intracerebroventricular administration of TBOA on naloxone-precipitated withdrawal signs in morphine-

dependent rats. *P<0.05, **P<0.01 vs vehicle, n=5-7.
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GLT-1
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Fig.3 Distribution of glial glutamate transporter mRNAs
for GLT-1 and GLAST in normal rat brain. The size of
GLT-1 and GLAST mRNA was 11 kbp and 4.5 kbp, respec-
tively.
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Fig4  Effects of morphine dependence and naloxone-

precipitated withdrawal on the expression of GLT-1 (a) and
GLAST (b) mRNAs in the rat brain. In each brain region,
the expression of GLT-1 ot GLAST mRNA in placebo-
*P<0.05,
**P<0.01 vs. placebo-treated group, *P<0.05 vs, morphine

treated rats was assigned a value of 100%.

dependent group, n=4-6.
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Fig.5 Diagram of glutamatergic synapses in morphine dependent and naloxone-precipitated withdrawal rat brain.
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Fig. 1 Cerebral expressions of DBI and B-actin mRNA in
morphine-dependent and -withdrawn mice.  **p<0.01,
compared with the control value without treatment of
morphine (Bonferroni's test). ##p<0.01, compared with the
value determined in morphine-dependent mice (Bonferroni's
test).
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Fig. 2 Effect of naloxone on DBI mRNA expression in

cerebral cortices from morphine-dependent and —withdrawan

mice. Mice were subcutanepusly injected with naloxone (3

mg/kg) once daily for 5 days and killed 2 hours after the last

injection of naloxone. **p<0.01, compared with the

control value (without morphine treatment, Bonferroni's test).
#p<0.05 and ##p<0.01, compared with each value determined
in mice without naloxone treatment (Bonferroni's test).
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Fig. 3 Effect of morphine exposure on DBI mRNA
expression in cerebral cortical neurons, (A) Time course of
DBI mRNA expression exposed to morphine (0.3 pM).  (B)
Effect of exposure to various concentrations of morphine (3
daysy on DBl mRNA expression. Two micrograms of poly
{A)+ RNA were applied to each lane. **p<0.01, compared
with the value determined in the absence of morphine
{Dunnett's test, n=5).
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Fig. 4 Changes in expression of DBl mRNA during culture
of cerebral cortical neurons in morphine-free culture medium
following exposure to morphine. **p<0.01, compared with
the value determined before morphine exposure (Dunnett’s
test). #p<0.0l, compared with the value determined
immediately after removal of morphine (Bonferroni's test).
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Fig. 5 Effects of B-funaltrexamine (B-FNA), nor-
binaltorphimine (nor-BNI) and naltrindole (NTI) on DBI
mRNA expression:in cerebral cortical neurons exposed to
morphine. Two microgram of poly (A} RNA were applied
to each lane. **p<0.0l, compared with the basal value
(Bonferroni's test). ##p<0.01, compared with the value
determined in the presence of morphine alone (Bonferroni's
test).
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Fig. 6 Effects of naloxone, B-funaltrexamine (B-FNA) and
naloxonazine (Nal) on DBI mRNA expression in cerebral
cortical neurons exposed to morphine. Two microgram of
poly (A+ RNA were applied to each lane. **p<0.01,
compared with the basal value (Bonferroni's test). #p<0.05
and ##p<0.01, compared with the value determined in the
presence of morphine alone (Dunnet's test).
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Fig. 7 Displacement of [*H]naloxone binding to particulate
fractions from cerebral cortical neurons by f-funaltrexamine
(8-FNA), nor-binaltorphimine (nor-BNI) and naltrindole
(NTI).
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