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Fig 1  Concentration of ¢GMP in the brain

regions of morphine-dependent mice. Data are
presented as * +s(n =5). " P<0.05, " " P<
0.01 compared with control. CON: control,
MOR: morphine,; NAL: naloxone.
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Fig 2 sGC activity in the brain regions of

morphine-dependent mice, and effect of PKA
inhibitors (PKA-1) on sGC activity. Data are
presented as * T s(n =5). "P<0.05, **P<
0.01 compared with control. © P<0.05, FFP<
0.01 compared with morphine group.
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Fig 3 Phosphorylation of sGC in morphine-dependent mice in vitro by PKA. (A) Lane 1. Control
striatum; Lane 2. Mor. striatum; Lane 3. Mor. + PKA-I striatum; Lane 4. Control cerebral cortex;
Lane 5. Mor. cerebral cortex; Lane 6. Mor + PKA-I cerebral cortex; Lane 7. Protein molecular
weight standards. (B) The band corresponding to sGC was analyzed by scanning densitometry.
Results from three separate experiments are presented as z £ s. ~ P<0.05, "" P<0.01 compared
with control. # P<0.05, #* P<0.01 compared with morphine group.
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Fig 4 PDE activity in the brain regions from
morphine-dependent mice» and effect of PKA
inhibitor ( PKA-I) on PDE activity. Data are
presented as 7 + s(n =5). "P<0.05 **P<
0.01 compared with control. * P<0.05, 7 *P<
0.01 compared with morphine group.
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Fig 5 Phosphorylation of PDE in morphine — dependent mice in wvitro by PKA. (A) Lane 1. Control
striatum; Lane 2. Mor. striatum; Lane 3. Mor. + PKA-I striatum; Lane 4. Control cerebral cortex;
Lane 5. Mor. cerebral cortex; Lane 6. Mor + PKA-I cerebral cortex; Lane 7. Protein molecular
weight standards. (B) The band corresponding to PDE was analyzed by scanning densitometry.
Results from three separate experiments are presented as z = s. “ P<0.05, ** P<0.01 compared
with control. % P<0.01 compared with morphine group.
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MODULATION OF ¢cGMP LEVELS, SOLUBLE GUANYLATE CYCLASE
AND PHOSPHODIESTERASE ACTIVITIES IN BRAIN
OF MORPHINE-DEPENDENT MICE

Fang Fang(Fang F) Song Fujin(Song FJ)» Cao Qing(Cao Q>
Wang Yanhong(Wang YH) and Liu Jingsheng( Liu JS)

(Institute of Basic Medical Sciencess Chinese Academy of Medical Sciences and
Peking Union Medical Colleges Beijing 100005

ABSTRACT By inducing morphine dependence in mices the changes of ¢GMP contents,
phosphodiesterase (PDE) and soluble guanylate cyclase (sGC) activities and their phosphorylation
regulated by protein kinase A(PKA) were observed. It was found that: (1) ¢GMP contents in
cerebellumy striatum, hippocampus and cerebral cortex were significantly lower. (2) The sGC
activities were apparently decreased in cerebellum and striatum. In the striatum and cerebral cortex the
sGC activities and phosphorylation levels in witro were significantly increased and were inhibited by
PKA inhibitor. (3) The PDE activities showed no change in cerebellum and hippocampuss but in
striatum and cerebral cortex PDE activities and phosphorylation levels in wvitro were significantly
increased and were inhibited by PKA inhibitor. (4) These changes described above were not observed
in mice treated with naloxone 30 min prior to daily morphine injection. Our data indicate that the
decrease of ¢cGMP contents occurred generally in brain regions of morphine-dependent mice. The
decrease of ¢GMP contents in cerebellum and hippocampus may be due to the decrease of sGC
activitiess but the decrease of cGMP contents in striatum and cerebral cortex may be mainly due to the
increase of PDE activity. Both sGC and PDE activities were regulated by PKA.

KEY WORDS Morphine; Dependence; Soluble guanylate cyclase; Phosphodiesterase; ¢GMP;
Phosphorylation





