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ABSTRACT

NAUDE, T. W. & SCHULTZ, R. ANITRA, 1982, Studies on South African cardiac glycosides. II.
Observations on the clinical and haemodynamic effects of cotyledoside. Onderstepoort Journal of Veterinary
Research 49, 247-254 (1982).

Cotyledoside, a bufadienolide isolated from Tylecodon wallichii (Harv.) Toelken, subs. wallichii (=Coty-
ledon wallichii Harv.), was dosed to guinea-pigs and sheep.

In guinea-pigs, the oral and subcutaneous LDs, values were very similar (cf. 0,173 mg/kg over 48 h with
0,116 mg/kg over 24 and 48 h). When dosed subcutaneously, a cumulative effect was observed. Intravenous
administration of cotyledoside to anaesthetized guinea-pigs resulted in: dyspnoea, increased heart rates and
blood pressures, and electrocardiagraphic changes typical of cardiac glycoside poisoning. A positive cardiac
inotropic effect was succeeded by a positive chronotropic one.

In sheep, acute and subacute intoxication resulted in ruminal, respiratory and cardiac changes. The signs
included ruminal stasis, cyanosis, cardiac arrhythmia, ectopic foci and AV dissociation, followed by hypoten-
sion and progressive respiratory and cardiac failure. The skeletal muscles were affected in only 1 sheep vide infra.

In chronically intoxicated sheep typical clinical signs of ‘‘krimpsiekte’’ developed, e.g. weakness, reluc-
tance to stand, unsteadiness on feet, tremor and paresis of hindquarter muscles, paresis of the neck, arching of
the back and standing with the feet close together. Respiratory function was affected in ail 3 cases; ruminal
stasis, with concomitant loss of appetite occurring in one, and a transient change in heart function in another.

The syndrome induced by acute cotyledoside poisoning is similar to that of other cardiac glycosides, but the
paretic signs of chronic intoxication resemble ‘‘krimpsiekte’’, a disease associated only with intoxication with

the plants of the family Crassulaceae.

INTRODUCTION
The “‘plakkie’’ group of poisonous plants comprise
Cotyledon, Tylecodon and Kalanchoe spp. of the family
Crassulaceae. They cause cardiac glycoside poisoning

and are of considerable economic importance in South
Africa (Naudé, 1977).

The main toxic principle of Tylecodon wallichii
(Harv.) Toelken, subsp. wallichii (=Cotyledon walli-
chii) Toelken (1978) (Fig. 1a and 1b), is a bufadienolide
glycoside, which was isolated and characterized by Van
Rooyen & Pieterse (1968). Its structure (Fig. 2) was
determined by Van Wyk (1975).

Henning (1926), Steyn (1932, 1934 & 1949), Sapeika
(1936) and Terblanche & Adelaar (1965) described the
clinical signs of the disease caused by Cotyledon and
Tylecodon spp. and alcoholic extracts of the plants.

It was felt, however, that more information was re-
quired on the effect on the heart during acute and chronic
intoxication to facilitate comparison with other forms of
cardiac glycoside poisoning. Experiments were also con-
ducted to compare the effects of pure cotyledoside with
those of the plants causing the ‘‘krimpsiekte’’ in the
field.

Experiment I. LDs, and cumulative effect of cotyledo-
side in guinea-pigs

Materials and Methods

This experiment was conducted in a manner similar to
that of Naudé & Potgieter (1971).

Young male albino guinea-pigs (Wistar strain), with a
mass of 300-500 g, were deprived of food and water for
c. 24 h prior to the experiment.

A fresh solution of chromatographically pure cotyle-
doside (Fig. 2) was prepared by first dissolving a specific
mass of cotyledoside in a small quantity of warm ethanol
and then diluting this to a final concentration of ¢. 10%
ethanol (v/v) with isotonic saline. In all cases the dosage
of ethanol was far below the limit of 2,5 m{/kg given by
Naudé & Potgieter (1971) for the production of transient
symptoms of ethanol intoxication. The guinea-pigs were
either dosed by stomach tube or injected subcutaneously.
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Pilot trials were done with 1 or 2 animals per dose in
order to determine the approximate range that had to be
covered.

Five groups of 5 guinea-pigs each were used for the
LD,, determinations. After administration of cotyledo-
side the clinical signs and time of death were noted. The
LDy, was determined at 24 h, 48 h and 7 days.

To estimate the cumulative effect of cotyledoside, 2
groups of 3 ginea-pigs were injected subcutaneously
with 25% and 50% respectively of the subcutaneous
LDsyday, until they died.

Post-mortem examinations were performed in order to
verify that death had not been due to other causes.

Results
Subcutaneous LDy,

The LDs,, as determined by the method of Lictchfield
& Wilcoxon (1949), was 0,116 mg/kg (95% confidence
limits of 0,107-0,126 mg/kg) over 24 h as well as over
48 h.

The 7 day LDy, could not be statistically determined
because too few animals survived the experiment. 1t was
evident, however, that the 7 day LD, would not differ
greatly from that at 24 h.

At the highest dosage used (0,15 mg/kg), paresis of
the neck became evident 30 min after administration,
whereas it was only noticeable after 1-2 h at the LDs,.
Depending on the dosage this progressed to ataxia and
%eneral paresis and paralysis. In severely affected cases

radycardia and arrhythmia was followed by cardiac
arrest. Dyspnoea was also in evidence. These nervous
signs sometimes lasted for several days and in those
cases which recovered disappeared in the reverse order.

Post-mortem examinations were performed routinely
on guinea-pigs but, except for pulmonary haemorrhages
and emphysema in a few cases, nothing unusual was
observed.

Oral LDy,
The 48 h LD,, for guinea-pigs dosed orally was
0,173 mg/kg (95% confidence limits of 0,148-0,201

mg/kg), and the 7 day LDs, was 0,160 mgkg (95%
confidence limits of 0,128-0,2 mg/kg).
































