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Introduction: Numerous research stud-

ies have inferred a relationship between the
mechanism of anesthesia and intracerebral
cyclic-AMP (cAMP). Cohn et all showed de-
creased sleeping time in amobarbital-anes-
thetized rats when treated with intracere-
bral venEricular dibutyrl cAMP. Kakiuchi
and Rall® showed that levels of cAMP in
rabbit brain following decapitation were
lower in those rabbits anesthetized with pen
tobarbital (Pb). Dedrick et al showed in-
creased cAMP in brain from halothane, mor-
phine, and ketamine anesthetized rats. Rud-
man et al showed excellent indirect correla-
tion between grade of coma and cAMP levels
in CSF of post cerebral trauma patients.

The following studies were undertaken to re-
veal a possible effect of barbiturate on
neurotransmitter stimulated cAMP metabolism
in brain slices.

Methods: Slices of brain from several
quinea pigs (GP) were prepared, randomized,
and preincubated for 50 minutes at 37° C in
Krebs-Ringer-Bicarbonate-Glucose media con-
taining 0.8 mM Ca™ and with 95% 0,, 5% CO
in the pgas phase. Then slices weré trans-
ferred to fresh media containing the sub-
stances to be tested and incubated for-an
additional 10 minutes. The incubation was
stopped by freezing the slices in liquid N,.
Extraction of frozen slices and measuremen%s
of cAMP by the protein binding assay of Gil-
man have previously been described. When
Pb was present, it was present during both
the preincubation and incubation except as
indicated in Table I. When various neuro-
transmitters or KCl were present, they were

present only during the 10 minute incubation.

Results: Pb had no effect on either
basal cAMP levels or on the neurotransmitter
(Adenosine, Histamine, and Norepinephrine)
stimulated cAMP levels. However, when KCl
was used as a general depolarizing agent
which alsc elevates cAMP in GP brain, the
presence of Pb diminished the KC1l induced
response. The variations in "Media control"
cAMP levels present in the three different
experiments can be expected because of an-
imal variation and are well documented in
the literature.

Discussion: Richards reported that
0.6 mM Pb depressed the excitatory post syn-
aptic potential but not the compound action
potential in GP brain. Pb, 0.5 mM, should
not alter nerve conduction directly, but may
reduce synaptic transmitter release. Cohn
has interpreted his observations to indicate
that barbiturate (Bb) may decrease cAMP in
brain. Our data shows that agonist enhanced

cAMP accumulation is not influenced by 0.5mM
Pb. However, Pb did reduce the KCl induced
accumulation of cAMP, Zanella and Rall
have shown that the KCl affect on cAMP re-
quires extracellular Ca**. Thus it is pos-
sible that Bb exerts its effects on the re-
lease of synaptic transmitters and on cAMP
via interference with Catt availability.
Furthermore, in view of Crain and Pollacks'
observations that exogenous cAMP restores
synaptic transmission in Ca** deprived CNS
tissue cultures, it is possible that cAMP
antagonizes Bb effects by augmenting the
availability of Ca** for synaptic trans-
mission and thus reduce barbiturate induced
sleeping time,.

TABLE 1 pmol cAMP

TREATMENT 0.5mM Pb  mg Proteinx

Experiment I

Media control - 10 +1 (4)
Media + 10 + .3 (4)
.125 mM Adenosine - 419 + 7+ (4)
.125 mM Adenosine + 446 + 60 (4)
.1 mM l-norepinephrine - 18 + 1+ (4)
.1 mM l-norepinephrine ++%+ 17 + .3 (4)

Experiment II

Media control - 21 + 1 (4)
‘Media + 20 + 1.7 (4)
.1 mM Histamine - 112 + .6+ (4)
.1 mM Histamine + 108 + 18 (4)

Experiment III

Media control - 6 +1.9 (3)
Media + 7+ 1.1 (3)
40 mM KC1 - 227+ .7 (4)
40 mM KC1 + 8 + 1.6+ (4)

*Values expressed are means + S.E.; the
number of observations is indicated in
parenthesis.

tp < .01 vs. appropriate control -Pb.

++Pentobarbital was present for only 20"

of the preincubation.
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