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chromatography, paper electrophoresis,
and spectrofluorimetric determinations
showed that the new compound could
not be indoleacetic acid (IAA) and
suggested that it was nonindolic. Being
unable to find any indolic auxins in
citrus fruits, Khalifah, Lewis, and Cog-
gins called the new compound “citrus
auxin” and considered it to be of
physiological significance in citrus and
probably also in additional plant spe-
cies (2).

Accumulating  physiological and
chemical evidence seems to warrant a
reappraisal. Bioassay determinations re-
vealed the presence of considerable
auxin activity in numerous citrus tis-
sues (3). An IAA-oxidase system was
detected in roots and aerial parts of
citrus seedlings, showing specificity
toward IAA (4). Vigorously growing
Eureka lemon shoots contain a single
auxin component which copartitions
and cochromatographs with labeled IAA
and migrates to the same Ry as syn-

‘thetic IJAA in eight solvent systems in
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ficulties in obtaining the chromogenic
reactions typical to TA'A were also over-
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up to 100 g of fresh material per TLC
plate. Labeled IAA markers and bio-
logical auxin activity were recovered
from the zones that responded to
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chromogenic sprays on parallel plates
(6).

Flower parts, including ovaries,
showed relatively high auxin activity,
as determined by bioassay (3). Ex-
tracts from fruits at later developmental
stages evinced, on purification, several
zones with auxin activity, but did not
seem to contain detectable amounts of
IAA (7). However, Khalifah (who
himself belonged originally to the
“citrus auxin” team) showed that citrus
fruitlets incorporated [1¢Cltryptophan
into TAA (8).

Direct and complete evidence for the
existence of indolic auxins in citrus
fruits has now been provided through
extensive purification followed by
chemical and physical identification. An
extract from young fruitlets of Citrus
unshiu (satsuma orange), a week after
bloom, was purified by solvent partition
followed by numerous steps of column,
paper, and thin-layer chromatography
and by countercurrent distribution,
yielding several zones which respond to
Ehrlich’s reagent and show biological

" activity in the Avena curvature bioas-

say. The active components were iden-
tified by gas-liquid chromatography, and
by ultraviolet, infrared, and mass spec-
tra. The young fruitlets were shown to
contain IAA [0.5 to 1.0 mg/kg (fresh
weight)] and indoleacetamide [5.0 mg/
kg (fresh weight)] (9). Only traces of
IAA and indoleacetamide could be
found in 2-month-old fruits, but neith-
er fruitlets nor older fruits revealed the
presence of biologically active auxins
which had the properties ascribed to
“citrus auxin” (9).

It seems, therefore, that the existence
of indolic auxins in citrus tissues is
now well documented, even though
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much research is still needed to eluci-

date physiological roles of the various
auxin components in the control of
growth processes.

Introduction of the term “citrus
auxin” as a new growth regulator is
misleading since it implies that citrus
tissues contain auxins distinct from the
indolic auxins found usually in. higher
plant tissues. In view of the above-dis-
cussed evidence we feel that the use of
the concept “citrus auxin” is not justi-
fied anymore and should be avoided in
the future. “Auxins” in the broader bio-
logical sense, or the chemical names
in case of chemically identified com-
pounds, seem to be the adequate ex-
pressions to be used in studies of citrus

as well as in studies of any other higher

plant species.

Note added in proof. According to
Lewis (10) the fluorescent material in
young citrus fruits, maximum excitation
wavelength of 350 nm and maximum
fluorescence of 460 nm [citrus auxin,
see table 1 in (Z)], was found later to
be scopoletin. Since scopoletin is not
active in the Avena curvature test, it is
not the auxin material that was found
to be active in this bioassay (I). The
nature of this material is not yet known
(10).
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Cyclic Adenosine Monophosphate and Norepinephrine:
Effect on Purkinje Cells in Rat Cerebellar Cortex

In many tissues,
(NE) has been shown to accelerate the
intracellular synthesis of adenosine
3,5'-monophosphate  (cyclic =~ AMP)
(1). Hence it has been suggested that
cyclic AMP might mediate the effects
of NE,

It has been proposed that this mech-
anism could play a role in controlling
the "activity of rat cerebellar Purkinje
cells (2); however it has been reported
that NE exerts a weak and irregular de-
pressant effect on cat Purkinje neurons
3.

In view of these reports, we tested
these compounds with the usual mi-
croiontophoretic techniques (4) on 12
adult albino rats (Sprague-Dawley)
either decerebrated or anesthetized with
chloral hydrate (350 mg/kg, intraperi-
toneally); some Nembutal (25 mg/kg,
intraperitoneally) was injected when
required. Spontaneous activity and glu-
tamate-induced firing of Purkinje neu-
rons were in most cases (88 percent)
depressed by NE (0.2M, pH 3 to 4)
released iontophoretically with currents
of 3 to 120 na for periods of 15 to
115 seconds. On the contrary, cyclic
AMP (pH 7, or 6 in some experiments;
0.2M) applied with cathodal currents
from 20 up to 225 na for 10 to 180
seconds, did not exhibit clear effects.
Of 75 cells tested, 26 were excited, 43
showed no effect, and only 6 were de-
pressed. The cyclic AMP effects were

probably due to current artifacts, be--

cause iontophoretic injections of chlo-

‘ride (CI—) resulted in a similar depres-

sion. In order to avoid gross current
changes at the tip of the pipette, we ap-
plied a CI— current for a certain period
of time after a cell had been found;
when cyclic AMP was applied, the
CI— current was switched off. Even
then long application of cyclic AMP
(up to 180 seconds) did not clearly de-
press cell firing.

Since it is known that methylxanthines
inactivate (I, 5) the intracellular phos-
phodiesterase catabolizing cyclic AMP,
the effectiveness of both NE and cyclic
AMP was tested on 33 cells after intra-
peritoneal (2 rats, 10 cells) or intra-
venous (3 rats, 23 cells) injections of
theophylline (dihydroxypropyltheophyl-
line, 60 to 180 mg/kg). No significan
change was observed. :

Some of the above results are not in
agreement with those of Siggins et al.

norepinephrine

(2). A different electrical method of
drug ejection (5, 6) cannot entirely
account for the dissimilarity between
their results and ours, since it would
be unlikely that negative current effects
would always balance out or overcome
a supposed depressant effect of cyclic
AMP, over the whole range of time and
intensity of drug applications.

On the other hand, the negative ob-
servations after parenteral injections of
theophylline support the proposition
that, in certain circumstances, the path-
way of degradation of cyclic AMP is
insensitive to methylxanthines (7);
other possibilities are that a theophyl-
line-sensitive phosphodiesterase is not
active, that it does not have access to
the cyclic AMP generated in brain
tissue, or that theophylline does not
penetrate critical sites (8, 9). Finally
the “classical” hypothesis of an indirect
action of theophylline via the sympa-
thetic system is not supported by a
recent observation (10).

Although the data presented are at
variance with some previous results (2)
they are not surprising since the large
cyclic AMP molecule is unlikely to be
able to cross the cell membrane rapidly
[as shown for the membranes of cardiac
and skeletal muscle (8, 11)] and there-
fore could not easily reach its presumed
intracellular site of action.

These observations do not permit
any conclusion about the role of the
cyclic AMP in the mediation of the
depressant action of NE on Purkinje
cells.
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