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was added in amounts shown in the figure. The trans-
mittance changes in the actomyosin suspension upon the
addition of ATP was done in 1 X1 cm glass cell of 4cm
height in the optical path of Beckman DUZ2-spectro-
photometer at 660 um wavelength and 27°C.

Results and Discussion. Variations in the ATP concen-
tration and their effect on actomyosin superprecipitation
and development of tension by glycerinated fibres have
been studied. At the low ATP concentration, both para-
meters are limited by the availability of ATP. That s, the
addition of more ATP increased both the magnitude and
the rate of superprecipitation and the development of
tension by glycerinated fibers. At high substrate levels,
the phenomenon of excess substrate inhibition occurs.
Both superprecipitation and tension development are in-
hibited by the addition of excess substrate. In Figure 1
curve a) shows the variations in ATP concentrations and
their effect on actomyosin superprecipitation, curve b)
shows the effect of 0.25 mg protein of the serum enzyme in
the assay system.

Addition of cyclic 3/, 5-AMP into the assay system
affected actomyosin superprecipitation and development
of tension by glycerinated muscle fibers in a comparable
manner. If glycerinated fibers are incubated with cyclic
3’,5"-AMP for 5 min before the addition of ATP, the con-
traction of the fibers is inhibited to a degree dependent on
the concentration of the cyclic nucleotide. Figure 2 shows
the concentration dependence of the cyclic 3/, 5-AMP in-
hibition of the development of tension at 0.05, 0.5, 1.2 and
1.5 mM ATP concentrations. The data suggest that the
inhibitory effect of the cyclic nucleotide is complex and
varies inversely with ATP concentration.

If glycerinated fibers are incubated first with the serum
enzyme and then cyclic 3, 5'-AMP is added and incuba-
tion continued for 5 min before the addition of ATP, the
contraction of the fiber is inhibited to a degree depen-
dent on the concentration of both the serum enzyme and
the cyclic nucleotide. When no serum enzyme is added
{curve a, Figure 3) the contraction of the fiber is inhibited
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to a degree dependent on the concentration of the cyclic
3/, 5-AMP at 0.05 mM ATP. The effect of 0.10, 0.25 and
0.50 mg protein of the serum enzyme on the cyclic
3, 5-AMP inhibition of the development of tension at
0.05 mM ATP is shown by curves b, ¢, and d respectively.

The upper tracing a) of Figure 4 shows the response of a
glycerinated fiber preincubated in Mgt+-deficient #ris-
phosphate buffer containing the serum enzyme. Weak
tension developed slowly after addition of ATP. If Mgt+
was then added, full tension developed. Additional
amounts of ATP led to development of maximum tension.

Tracing b) of Figure 4 shows the response by glycerin-
ated fibers preincubated in the Mgtt+-deficient #vis-phos-
phate containing cyclic 3/, 5-AMP. Addition of ATP cau-
sed development of a very weak tension. The magnitude
of tension induced by addition of magnesium was approxi-
mately 1/, that produced in tracing a).

Tracing ¢} shows the response of glycerinated fibers
preincubated in the Mgt+-deficient #is-phosphate to
which cyclic 3%, 5-AMP and the serum enzyme were
added. Addition of ATP produced an enhanced develop-
ment of tension. Addition of Mg++ resulted in further de-
velopment of tension.

Résumé. Les effets d’une enzyme du sérum humain sur
la contractilité de la fibre musculaire glycerinée, et sur la
superprécipitation de I'actomyosine sont démontrés. Les
effets produits sur I'inhibition par excess du substrat et
sur linhibition par P'adénosine 3’, 5-monophosphate
cyclique des deux parameters, suggérent que 'enzyme du
sérum est un facteur qui contrdle la contraction muscu-
laire.

A. A, HaxiM
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University of Illinois at the Medical Center,
Chicago (Iliinois 60680, USA), 31 August 1970.

The Effect of 5-Hydroxytryptophan on the Efflux of Noradrenaline from Brain Slices

Recently the possibility of reciprocally acting ‘catechol-
aminergic’ and ‘serotoninergic’ systems in the brain has
been proposed!.?, whereby not the absolute level of a
given amine in a given mechanism (e.g. sleep?, aggres-
sion.5, motor activity®, psychoses?) is important, but
the relative levels of available transmitter.

Starting from this suggestion, we have compared the
effects of different additives on the efflux of noradren-
aline (NA) from brain slices. Two systems were studied :
efflux of exogenous NA previously taken up from the in-
cubation medium, and ~with the possibility in mind that
a part of the uptake may not be specifically localised -
efflux of NA newly synthesized from L-DOPA.

Experimental. The di- and mesencephalon (‘mid-brain’)
from male Fiillinsdorf albino rats were sliced® and princu-
bated for 30 min in Krebs-Ringer bicarbonate glucose
supplemented medium containing pyridoxal phosphate
(10-% AM)®,. under an atmosphere of 959, 0,59 CQ,,
either with NA or DOPA (both 10-3 M). The tissues were
washed and resuspended in an incubation medium con-
taining the compound under investigation, and aliquots of
tissue were taken at intervals. After perchloric acid ex-
traction of the tissue, NA was determined after alumina
absorption by a modified fluorescence method??, seroto-

nin (5-HT) also by fluorescence!; protein was determined
in the precipitate 12,

Results. NA was readily taken up or synthesized from
DOPA. After washing, the level of NA in the tissue
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decreased at a constant rate over the period of 30~60 min.
The concentration of NA remaining in the tissue was of the
same order for newly synthesized NA and NA uptake,

1. 5HT (10-3 M) in the incubation medium had no
effect on the rate of NA efflux in either system.

2. The precursor of 5HT, 5-hydroxytryptophan (SHTP,
10-3 M), had no effect on the rate of efflux of NA pre-
viously taken up from the medium (Figure 1). In contrast,
SHTP lowered the levels of NA previously synthesized
from DOPA to ca. 409, control values. The difference
from control values was significant at the 0,01 level (rank
summation}, except for the last values (75 min) (Figure 2).

3. The amino-acids histidine and rL-tryptophan caused
the same decrease of NA in tissue, whereas the corres-
ponding amines had no effect. As with 5HTP, the effect
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Fig. 1. Noradrenaline uptake: effect of SHTP on efflux.
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Fig. 2. Noradrenaline synthesis: effect of SHTP on efflux.

Leichtfliichtige Stoffe in Agaricus bisporus

Es ist bekannt, dass unter den dusseren Faktoren, wel-
che Wachstum, Fruktifikation, Morphogenese und Spo-
renkeimung von Pilzen beeinflussen, neben den Feuchtig-
keits-, Licht- und Temperaturverhiltnissen der Anwesen-
heit von leichtfliichtigen Stoffen — grosstenteils unbekann-
ter Identitit — oft eine entscheidende Rolle zukommt. Es
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was only found with NA synthesised from DOPA, not
with uptake NA.

4, The decarboxylase inhibitor Ro 4-4602 in the incu-
bation medium also resulted in a significant lowering of
NA levels in the tissue, but only after 30 min. The effect
of the dopamin-hydroxylase inhibitor disulfiram was ap-
parent in a lowering of NA levels after 45 min.

Discusston. The mechanism of depletion of brain tissue
NA levels by SHTP appears to be by inhibition of further
NA synthesis from DOPA, rather than by a 5SHTP (or 5SHT)
mediated efflux. This effect has been reported in vivo3,
where the lowered NA levels after doses of 5SHTP causing
overt stimulation in the rat were attributed to inhibited
synthesis and not to stimulated release of NA 4,

S5HTP (as histidine and r-tryptophan) utilizes the same
unspecific enzyme as DOPA in its synthetic pathway:
l-aromatic-amino-acid decarboxylase?s, These substrates
can act as competitive inhibitors.

Preincubation of brain slices simultaneously with
DOPA and 5HTP results in mutual inhibition of synthe-
sis of the amines (759, of control value, $<0.01). The rate
of efflux of both amines is not significantly different from
control values.

A common enzyme for the decarboxylation of the differ-
ent amino-acid precursors of the biogenic amines may
indicate that the first step of NA biosynthesis (hydroxyla-
tion) may not be the only limiting factor of amine forma-
tion. Changes of cerebral pyridoxal phosphate levels may
also be important for feedback mechanisms involving
pyridoxal phosphate dependent enzymes? 16, An overload
of any one aromatic amino acid could have implications
for the regulated balance of amines in the brain'?.

Zusammenfassung. 5-Hydroxytryptophan erniedrigt die
Konzentration von Noradrenalin in Hirnschnitten, sofern
diese das Amin zuvor aus zugesetztem L-DOPA selber
synthetisierten. Dieser Effekt beruht vermutlich darauf,
dass 3-Hydroxytryptophan die Decaroxylierung des L-
DOFA, das im Hirngewebe gespeichert wird, kompetitiv
hemmt. Die Relation der Noradrenalin- und Serotonin-
konzentration im Hirngewebe kann somit auch durch ein
veriindertes Angebot an Aminosduren gestoért werden.
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diirfte sich dabei in den meisten Fillen um niedere Fett-
siuren, Fettsiureester, niedere Alkohole, Aldehyde und
CO, handeln. So stimulieren Vertreter der erstgenannten
Stofigruppe (C;—C;) die Sporenkeimung von Phycomyces?,
Ameisensiure aktiviert die Pseudophorenbildung bei RAi-
zopus sexualis®, und Isovaleriansiure fordert die Keimung



