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THe Aspidosperma species are South and Central American trees
varying in height from 2 to 60 metres and growing in various habitats.
They have received a certain amount of attention from taxonomists
(Markgrafi-4, Pichon®, Woodson®, Milanez’, Standley?, Lundell® and
Kuhlmann?!®). The timbers are dealt with by Record and Hess'?, Record
and Mell'? and Danks'3. In general, the chemistry and pharmacology
of the constituents of the plant organs have been neglected. Aspido-
spermine and aspidosamine were isolated from A. quirandy Hassler by
Floriani* and their pharmacological actions investigated. Becker!®
found extracts of the bark of A. nitidum Benth. inactive against Plasmodium
lophure infection in the white Pekin duck. Floriani®-® and Wasicky
et all® studied the chemistry and the pharmacological and chemo-
therapeutic actions of the alkaloids of the bark of A. polyneuron Muell.
Arg. Rothlin?® and Planchon et al.® have investigated 4. peroba F. Allem.
Orazi®? has isolated aspidospermine from A. australe Muell. Arg. A.
guebracho-blanco Schlecht, is the best known and most studied species
and yields aspidospermine and yohimbine (quebrachine)?-32, Galenical
preparations from the bark of this species have been used as antimalarials,
febrifuges and as respiratory stimulants. For the early literature on
preparations containing the quebracho alkaloids, Cow® should be
consulted. Froude, as quoted by Waugh and Abbott?, used aspido-
spermine in typhoid fever as an antipyretic and respiratory stimulant.
Schiffler (quoted by Waugh and Abbott3?) found quebracho bark extract
caused muscular weakness and paralysis in a rabbit together with hypo-
reflexia and narcosis. Death was preceded by convulsions. Since potent
pharmacologically active substances have been isolated from various
Apocynacez, we felt it worth while to report the continuation of a
systematic study® of the alkaloids of A. oblongum A.DC.

Materials. The total alkaloids were extracted from the powdered
bark by classical methods; the mixed hydrochlorides of these were
obtained by further purification as a white well-crystalline solid. These
were used in the experiments as a neutral 1 per cent. solution in the
appropriate saline solution.

Methods and Results. There was a progressive decline in the response
to stimulation of the sciatic nerve of the frog gastrocnemius-sciatic nerve
preparation, when the solution was applied to the muscle or nerve.
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Depression was more marked when the solution was applied to the former.
Inhibition in both cases progressed to completion; the effect upon the
nerve was irreversible, although the muscle still responded to direct
stimulation. Addition of 2 ml. of 1 in 10* eserine salicylate to a depressed
preparation resulted in a temporary recovery.

In the frog rectus abdominis preparation the addition of 018 to 0-2 mg.
of the alkaloids to a 10-ml. bath containing 0-1 ml. of 1 in 10* of acetyl-
choline chloride caused inhibition (Fig. 1).

FiG. 1. Antagonism by the oblongum alkaloid hydrochlorides of the action
of 10 pg. of acetylcholine on the frog rectus abdominis muscle preparation
in a 10-ml. bath. Dose of acetylcholine preceded 3 minutes earlier at: A. by
0-2 mg.; B. by 0-18 mg. of alkaloids.

In preparations of the small intestine of the rat, guinea-pig and rabbit,
the response to a standard submaximal dose of acetylcholine chloride was
inhibited (Fig. 2). Similarly, there was inhibition of the stimulant action
of 5 mg. barium chloride. The stimulant action of submaximal doses
of histamine upon the guinea-pig small intestine was also inhibited.
Normal peristaltic movements and tone were reduced in all three cases,
rabbit intestine showing marked relaxation. In all instances the degree
of inhibition was proportional to the dose of drug administered.

The virgin guinea-pig uterus was stimulated by 1 mg. of the drug. In
rat and rabbit uterus the amplitude of the normal rhythmic contractions
was reduced by 2 mg. of total alkaloid hydrochloride, and the stimulant
actions of 10 ug. of acetylcholine chloride and 5 mg. of barium chloride
on the rat uterus were inhibited. No modification of the relaxant action
of 10 ug. of adrenaline could be demonstrated in the rat uterus prepara-
tion by a bath concentration of 1 in 25,000 of the alkaloids, but in the
rabbit uterus its spasmogenic action was inhibited by 3 mg. of the drug.

The rate, amplitude and tone of the frog heart in situ were gradually
decreased by application to the surface of the exposed heart of 0-06 to
0-6 mg. of the drug in solution; this effect was not modified by prior
atropinisation (10 pg. atropine) and after application of the alkaloids
to the heart, stimulation of the vagus did not produce its characteristic
effects. Similar effects were noted with the isolated frog’s heart perfused
through the aorta or through the sinus venosus with normal Ringer’s
solution containing 1 in 200,000 of the drug, or with “half-calcium”
Ringer’s solution containing 1 in 200,000 of the drug.

The rate and amplitude of Langendorff preparations of the rat, guinea-
pig, rabbit and kitten heart were reduced by perfusion with a 1 in 200,000
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F1G. 2A. Antagonism by the oblongum alkaloids of the action of 2 ug. of
acetylcholine on the isolated rat intestine in a 50-ml. bath. Dose of acetyl
choline preceded 3 minutes earlier at: A. by 0-5 mg.; B. by 0-2 mg.; C. by
011% rlnga; D. by 1'1 mg.; E. by 0:1 mg.; F. by 1:6 mg.; G. by 2-2 mg. of
alkaloids.

FiG. 2B. Antagonism by the oblongum alkaloids of the
action of 5 ug. of acetylcholine on the guinea-pig ileum in
a 50-ml. bath. Dose of acetylcholine preceded 3 minutes
earlier at: A. by 0-5 mg.; B. by 03 mg.; C. by 0-7 mg;
D. by 09 mg. of alkaloids.

FIG. 2c. Antagonism by the oblongum alkaloids of the action of 1 pg. of
acetylcholine on the rabbit small intestine in a 5-ml. bath. Dose of acetyl-
choline preceded 90 seconds earlier at: A. by 0-5 mg.; B. by 1-5 mg.; C. by
1-0 mg. of alkaloids.
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solution of drug in Ringer-Locke fluid. After continued perfusion, the
ventricles ceased to follow the auricles and partial auricular-ventricular
block developed. The block became more complete as perfusion con-
tinued, but was reversible. Similar, but more dramatic, results followed
injection of stronger solutions of the drug directly into the cannula.
Thus a quantity of solution containing 3 mg. of alkaloid stopped the heart
within 30 seconds and a typical auricular-ventricular blocking effect was
seen during the period of recovery. Outflow from the heart decreased
after administration of the drug.

In the electrocardiogram of the rabbit and rat, doses which caused
marked slowing of the heart were seen to reduce the amplitude of the
P wave, to invert the QRS wave and to prolong and increase the amplitude
of the T wave. The PT interval was almost doubled.

In the isolated rabbit-auricle preparation suspended in oxygenated
Ringer-Locke solution at 29° C., the depressant effect of acetylcholine
chloride was reversibly inhibited. 2 ug. of acetylcholine chloride were
added to a 50-ml. bath at 10-minute intervals, until a constant level of
inhibition was obtained. The duration of contact with the auricular
tissues was 2 minutes. 2 mg. of the alkaloids were then added to the
bath followed in 1 minute by 2 ug. of acetylcholine chloride. Further
additions of acetylcholine chloride were made until recovery.

The broncho-constrictor actions of acetylcholine and histamine in the
in vivo guinea-pig lung preparation® were antagonised by intravenous
administration of the drug. Guinea-pigs were anzsthetised by intra-
peritoneal injection of a 25 per cent. solution of urethane at a dose level
of 1-8 g./kg. The trachea was cannulated and the cannula connected
to a Starling respiration pump. The ventilation was 10 to 12 ml. per
minute. Drug solutions were administered via the jugular vein which
was cannulated. The bronchoconstrictions produced by two successive
doses of 20 ug. of acetylcholine chloride and by two successive doses of
2 pg. of histamine acid phosphate were recorded, 8 minutes elapsing
between each administration. The alkaloids were then injected into the
jugular vein and the bronchospasm produced by subsequent doses of
20 pg. of acetylcholine chloride and 2 pg. of histamine acid phosphate
observed. 25 mg./kg. of alkaloid antagonised to an equal extent both
acetylcholine chloride and histamine acid phosphate at the above dose
levels. The antagonism was not apparently specific since both drugs
were antagonised to an equal extent.

When infused into the abdominal aorta of the perfused rat hind legs,
prepardtion at room temperature 0-6 mg. of the drug reversed the con-
strictor actions of both adrenaline (5 to 10 ug.) and acetylcholine chloride
(5 ng.). The drug solution itself caused marked vasoconstriction.

In the cat, anasthetised with ether and chloralose, administration of
small doses of drug (1 to 10 mg,) into the jugular vein caused no noticeable
effects upon depth or frequency of respiration; larger doses (20 mg.)
caused respiratory paralysis. Intravenous administration of the drug
caused a sharp fall in blood pressure, the fall being proportional to the
dose given. In some animals larger doses caused a relatively prolonged
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period of low blood pressure. In others the fall, though well marked,
was transient. Antagonism to histamine and acetylcholine was not
demonstrated. On the other hand there was well marked antagonism
to adrenaline and reversal of the pressor action of this drug. It was
noted that there was no recovery to the original level of response to
adrenaline (Fig. 3).

FiG. 3. Reversal of the pressor response to adrenaline on the blood pressure
of the chloralose cat.

10 ug. of adrenaline was given at the points marked by dots and 5 mg. of
oblongum alkaloids at the points marked by arrows. Time base, 10 seconds.

Injection of 3 mg. of the drug into the ventral lymph sac of frogs
caused miosis, muscular weakness, loss of reflexes and then paralysis;
death occurred in from 40 to 70 minutes. 6 mg. produced similar but
exaggerated effects and death took place within 50 minutes. Convulsions
were not seen. In mice, doses of 18 to 30 mg. by mouth or by sub-
cutaneous injection caused the animals to become quiet and sleepy.
40 mg. caused clonic convulsions followed by death. Similar effects were
seen in rats. A

As would be expected from the findings of Dutta%, intraperitoneal
injection into mice, weighing 23 to 24 g., of 3 mg. of these alkaloidal
hydrochlorides caused a fall in body temperature (as compared with
controls) amounting to 5° F.—the body temperature not returning to
normal for 2% hours.

When tested by the method of Sollmann® as modified by Biilbring
and Wajda®, a graded local ansthetic activity was found. To rule out
the possibility of a general toxic effect upon nervous tissues or of a
neuromuscular block, immediately after sensory paralysis to the highest
concentration of acid, the sciatic nerve was exposed and stimulated, when
the gastrocnemius muscle was found to respond normally.

12 mg. of the drug showed no antimalarial activity when tested by the
method of Rollo® against Plasmodium berghei in mice weighing 20 g.
When tested in vitro, against Entameba histolytica, a 1 in 20,000 solution
of the drug was approximately as effective as a 1 in 800,000 solution of
emetine hydrochloride.
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The drug completely protected mice against the effects of lethal doses
of adrenaline®*—3 mg. of alkaloid protecting against 0-28 mg. adrenaline
hydrochloride.

DiscussioN

The Apocynacea have yielded a number of pharmacologically interesting
substances, including the glycosides of Strophanthus spp., aspidospermine
from Vallesia glabra, etc., conessine from Holarrehna antidysenterica.
Lately much interest has centred upon Rauwolfia serpentina, which yields
alkaloids with hypotensive actions. Yohimbine and aspidospermine are
found in the genus Aspidosperma. Extracts of the barks and other plant
organs of Aspidosperma spp. are still used in folk medicine in South and
Central America against fevers, rheumatism, liver disorders, dysentery
and toothache, whilst during the 19th century extracts of the bark of
Aspidosperma quebracho-blanco were used in orthodox European medicine
in the treatment of asthma and dyspnea. More recently, Dominguez*®
has noted the treatment of malaria with aspidospermicine-containing
extracts of Aspidosperma quebracho-blanco f. pendule.

The alkaloids of Aspidosperma oblongum produce hypotension and
markedly reverse the pressor effects of adrenaline in the cat, this action
being quite prolonged. The protection of mice against lethal doses of
adrenaline is also worthy of note as is the reversal of the vasoconstrictor
effects of adrenaline in the rat hind legs preparation. Antagonism to the
spasmogenic action of adrenaline in the rabbit uterus was also seen.

Acetylcholine antagonism was shown on the frog rectus abdominis,
the gut and uterus, the isolated auricles and the in vivo guinea-pig bronchi.
As pointed out by de Elio* acetylcholine antagonists may show local
anasthetic activity and we were able to demonstrate this with our pre-
paration. The point made by Stephenson®? that other vegetable alkaloids
might show properties similar to those of conessine is of interest here.
Specific antagonism to any one of the spasmogenics used was not shown.

SUMMARY

1. The bark of Aspidosperma oblongum A.DC. contains alkaloids
which antagonise the actions of acetylcholine, histamine, barium and
adrenaline, and reverse the actions of the latter.

2. The alkaloids markedly depress the isolated heart’s action and
change the electrocardiogram pattern.

We thank Mr. D. B. Fanshawe, Conservator of Forests, British Guiana
for the bark of Aspidosperma oblongum ; Dr. L. G. Goodwin for supplying
us with a strain of Plasmodium berghei and for advice ; Major J. Buchanan
of Messrs. Cossor Ltd., for advice on the use of the Cossor 1314 E.C.G.,
and Dr. F. Hawking, Miss G. M. Harmer and Mr. E. Wilmhurst for help
and advice. We are especially indebted to Mr. G. E. Trease, Director
of Pharmaceutical Studies, University of Nottingham, who aroused our
interest in the work.
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