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The Influence of Some Biogenic Amines and Cyclic N-2-O-Dibutyryl-Adenosine-3’,5' -Monophosphate

on Glycogen Content in Rat Brain Slices

The most obvious system for biochemical investigation
of cyclic-37, 5”-adenosinemonophosphate (CAMP) action
in brain is that of control of glycogen metabolism, be-
cause it is only in this area that mechanism of CAMP
action is understood with a considerable degree of bio-
chemical precision. While adrenaline stimulates the adenyl
cyclase activity of brain extracts, particularly of the
cerebellum?, no effect of the other biogenic amines on
glycogen metabolism of the brain under normal conditions
has been clearly demonstrated® 2. On the other hand, the
activity of glycogen phosphorylase is modified by cate-
cholamines and by CAMP, the metabolism of which is
also affected by catecholamines?. Intraperitoneal in-
jection of 3,4-dehydroxy-1-phenylalanine together with
an amine oxidase inhibitor (f-phenylisopropylhydrazine)
into mice results in a diminution of brain glycogen with
an increase in catecholamines, while when the concentra-
tion of the latter is decreased, the level of glycogen returns
to its normal values. Although the stimulatory effect of
catecholamines on adenyl cyclase of cerebellarhomogenate
could not be reproducted by othersé, Karrucur and
RaLL? 8 have shown that, in cerebellar slices, catechola-
mines stimulated the accumulation of CAMP. Recently,
it was shown that the increased accumulation of CAMP
was not specific for norepinephrine and dopamine; hista~
mine and serotonin also raised CAMP levels7-?. On the
other hand, the glycogenolytic effect of epinephrine® and
serotonin!? in rat brain slices was demonstrated.

The results obtained (Table) show that epinephrine,
norepinephrine, histamine, serotonin and db-CAMP, as
well as dopamine and CAMP, but to lesser degree, decrea-
sed glycogen concentration in rat brain slices (cortex,
caudate, thalamus). It is of interest to point out the glyco-
genolytic effect of CAMP which was small but distinct in
the brain tissue (p << 0.05) while in diaphragm CAMP it-
self did not change the concentration of glycogen 1.

The data obtained indicate that CAMP might be a
‘second messenger’ mediator in glycogenolytic influence
of some biogenic amines in central nervous system and
that epinephrine, norepinephrine, dopamine, as well as
serotonin and histamine activate glycogen phosphorylase
in the brain slices via adenyl cyclase-cyclic AMP system.

Résumé. On a montré que I’adrénaline, la noradrénaline,
I’histamine, la sérotonine, le dérivé dibutyrique du
3’,5"-AMP cyclique et aussi, bien qu’a un moindre degré,
la dopamine et le 3/, 5-AMP cyclique réduisent in vitro le
glycogéne du cerveau des rats.
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The effect of epinephrine, norepinephrine, dopamine, histamine, serot_onin, CAMP and db-CAMP on glycogen concentration in rat brain slices

Treatment of the tissue

Brain slices

Cortex Caudate Thalamus
1. Controls 28.341.3 45.041.3 15.341.0
2. Epinephrine (10~* .M jml) 15.541.7= 21.041.32 8.0+0.9=
3. Norepinephrine {107% M /ml) 19.641.2= 25.341.3» 7.041.02
4, Dopamine (1074 A4 /ml) 21.4--1.0v 27.342.10 10.0£0.9°
5. Histamine (10~% M /ml) 17.54+1.0= 24.1-£2.24 6.84+1.0%
6. Serotonin (10~% M /ml) 16.14-1.3= 25.14-1.22 8.54+1.0=
7. CAMP (1073 u.M /ml) 20.84-1.3® 28.441.4» 8.24-1.4»
8. db-CAMP (103 (2. M [ml) 1144112 20.0+1.1= 5.04+1.1

The amount of glycogen is expressed in m1/100 mg of tissue. The numbers indicate the mean value (M) of 5 experiments 4 S.E.M, = $ < 0.01
in comparison with the controls. » $ <2 0.05 in comparison with the controls.

As it was shown that biogenic amines accumulate the
CAMP content in the tissues, it was of interest to know
whether they have any influence on glycogen content in
rat brain tissue. Taking into account the possible dif-
ference in penetration characteristics between CAMP and
N-2-0-dibutyryl-adenosine- 3’, 5~-monophosphate (db-
CAMP), it was also of interest to compare the effects of
these 2 substances on glycogen concentration in different
brain slices of the rat.

The experiments were carried out on adult male Wistar
rats. Brain slices were prepared according to the method
already described!? and were allowed 10 min in saline?2
at 37 °C. Epinephrine (10-4 pM /ml), norepinephrine (10-4
wM jml), dopamine (10-* pM fml), histamine (10~4 .M /ml)
and seratonin (10~%wAf/ml), as well as CAMP (10-3 .34 /ml)
and db-CAMP (10-3 uM/ml) were added at the beginning
of the incubation, and immediately after 10 min from the
brain slices glycogen was extracted!® and estimated 4.
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