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Figure 1. Effect of i.c.v. pretreatment with phorbol 12,13-dibutyrate (PDBu; A) and
calphostin C (B) on the i.c.v. morphine-induced Straub tail reaction PDBu (10 and 50
pmol) or calphostin C (1 or 3 pmol) was injected i.c.v. 60 min before administration of
morphine (15 ml, i.c.v.). The Straub tail reaction was graded using numerical scores, and
was observed 20 min after the i.c.v. administration of morphine. Each column represents
the mean with S.E. for 9-15 mice in each group. *P<0.05 vs. non-diabetic mice. #P<0.05

vs. respective vehicle treated group.
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Figure 2. (A) Effect of i.c.v. pretreatment with phorbol 12,13-dibutyrate (PDBu) on
DAMGO-induced antinociception in diabetic and non-diabetic mice. (B) Dose-response
effect of i.c.v. pretreatment with calphostin C on DAMGO-induced antinociception in
diabetic and non-diabetic mice. (A) PDBu (50 or 100 pmol) alone or a combination of
PDBu and calphostin C (CP) was injected 60 min before the administration of DAMGO
(10 ng, i.c.v.). Mice were tested 10 min after the injection of DAMGO in the tail-flick test.
Each column represents the mean with S.E. for 10 mice in each group. #P<0.05 compared
with the vehicle-pretreated group. *P<0.05 compared with respective non-diabetic mice.
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Figure 3. Effect of i.c.v. pretreatment with CaCl, (300 nmol), EGTA (60 nmol),
ryanodine (3 nmol) and thapsigargin (3 nmol) on DAMGO-induced antinociception in
non-diabetic (A) and diabetic (B) mice. CaCl, and ryanodine were injected 10 min before
the administration of DAMGO. EGTA was injected 15 min before the administration of
DAMGO. Thapsigargin was injected 60 min before the administration of DAMGO.
Mice were tested 10 min after the injection of DAMGO in the tail-flick test. Each column
and point represents the mean with S.E. for 10-15 mice in each group. * P<0.05 compared

with the saline (open column)-pretreated group.
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Figure 4. Effect of i.c.v. pretreatment with CaCl, (300 nmol), EGTA (60 nmol),
ryanodine (3 nmol) and thapsigargin (3 nmol) on (-) TAN-67-induced antinociception in
non-diabetic (A) and diabetic (B) mice. CaCl, and ryanodine were injected 10 min before
the administration of DAMGO. EGTA was injected 15 min before the administration of
DAMGO. Thapsigargin was injected 60 min before the administration of DAMGO.
Mice were tested 10 min after the injection of DAMGO in the tail-flick test. Each column
and point represents the mean with S.E. for 10-15 mice in each group. * P<0.05 compared
with the saline (open column)-pretreated group.
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Figure 5. The effect of a protein kinase C inhibitor (A), protein kinase A inhibitor (B) and
protein kinase C activator (C) on the time course of the number of naloxone-precipitated
withdrawal jumps in morphine-dependent diabetic and non-diabetic mice. Calphostin C
(20 pmol), KT-5720 (20 pmol) and vehicle were injected i.cv. lh before the
administration of naloxone (0.3 mg/keg, s.c.). PDBu (10 pmol) and vehicle were injected
i.cv. 1 h before the last injection of morphine (45 mg/kg, s.c.).Each point represents the
mean + S.E. of 9-10 mice. *P<0.05 versus non-diabetic mice. #P<0.05 versus the

respective vehicle-treated groups.
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Figure 6. The effects of protein kinase C and A inhibitor (A) and protein kinase C
activator (B) on a naloxone-induced increase of NA turnover in frontal cortex in
morphine-dependent diabetic and non-diabetic mice. Calphostin C (CP; 20 pmol, icv.)
and KT5720 (KT; 20 pmol, i.cv.) and vehicle were injected 1 h before the last injection of
naloxone (0.3 mg/kg, s.c.) (A). PDBu (10 pmol) and vehicle were injected i.cv. 1 h before
the last injection of morphine (45 mg/kg, s.c.). Each column represents the mean with S.E.
of 5-10 mice. ¥P<0.05 versus saline-challenged morphine-dependent non-diabetic mice.
#P<0.05 versus naloxone challenged chronic morphine-treated group. $P<0.05 versus

respective non-diabetic mice.
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Figure 7. (A) The effect of ryanodine on the time course of the number of naloxone-
precipitated withdrawal jumps in morphine-dependent diabetic and non-diabetic mice.
(B) The effect of thapsigargin on the time course of the number of naloxone-precipitated
withdrawal jumps in morphine-dependent diabetic and non-diabetic mice. Ryanodine (1.0
nmol) and saline were injected 15 min before the administration of naloxone (0.3 mg/kg,
s.c.). Thapsigargin (1.0 nmol) and vehicle were injected i.cv. 1h before the administration
of naloxone (0.3 mg/kg, s.c.). Each point or column represents the mean + S.E. of 9-10

mice. *P<0.05 versus non-diabetic mice. #P<0.05 versus the respective saline-treated
groups.
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Figure 8. The effects of ryanodine (A) and thapsigargin (B) on naloxone-induced increase
of NA turnover in the frontal cortex in morphine-dependent diabetic and non-diabetic
mice. Ryanodine (Ryn; 1.0 nmol) and saline were injected 15 min before the
administration of naloxone (0.3 mg/kg, s.c.) (A). Thapsigargin (1.0 nmol) and vehicle were
injected i.cv. 1 h before the administration of naloxone (0.3 mg/kg, s.c.). Each column
represents the mean with S.E. of 4-5 mice. *P<0.05 versus saline-challenged morphine-
dependent non-diabetic mice. #P<0.05 versus naloxone challenged chronic morphine-

treated group. $P<0.05 versus respective non-diabetic mice.
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Figure 9. (A) Place conditioning produced by morphine (circle) in non-diabetic (open
symbol) and diabetic (closed symbol) mice. (B) Place conditioning produced by
methamphetamine in non-diabetic and diabetic mice. Ordinate: mean difference (s) between
times spent on drug- and saline-paired sides of test box. Each point represents the mean +
S.E. of 10-16 mice. The asterisk denotes significant preference conditioning (Wilcoxon

test: *P<0.05, **P<0.01 vs. respective saline alone (triangle)).
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