


CARDIAC GLYCOSIDE POISONING IN SHEEP CAUSED BY URGINEA PHYSODES
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FIG. 2 Distribution of U. physodes (Jacq.) Bak. in southern Africa.
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FIG. 3 Increased LD (x-x), HBDH (0-0) and CK (e—e) activity in
Sheep 3 after being dosed with U. physodes buibs.

later in summer. Flowers open in the late afternoon,

15h00, and close in the evening, about 20h00,
lasung only one day. Since of the numerous flowers in
the inflorescence only about five open each day, the
flowering period is fairly prolonged.

Note: The genus is at dpresent under revision. U. phy-
sodes is currently regarded as being closely related to U.

pusilla (Jaccte): Bak. and it is possible that in future the 2
species will be regarded as synonymous.

Ecology: Alluvial washes at mountain bases, or com-
pacted gravel on pan margins.

Distribution: The specific localities are cited (Fig. 2).

HisTORY

In a letter to the State Veterinarian, Bloemfontein, in
1979, J. P. J. Joubert (State Veterinarian, Middelburg,
C.P.) mentioned that a farmer in the Petrusburg area had
lost 3 cattle after they had been on the farm for 5 days.
The cattle had suffered from a haemorrhagic diarrhoea
and a plant, suspected of being responsible for their
deaths, was identified as U. physodes.

One of the authors (P. Jordaan) also reported a field
case of suspected U. physodes poisoning during June
1984 in the Upington district. Twenty-eight Dorper
sheep died within a week after U. physodes, which was
the only greenery in the camp, had been heavily grazed.
The clinical signs were anorexia, apathy, arrhythmia,
weakness in the hindquarters, paralysis, semi-coma and
death. At necropsy, subendocardial haemorrhages in the
left ventricle were seen.

MATERIALS AND METHODS

Plant material

Fresh U. physodes bulbs from the ‘toxic’ farm in the
Upington area were dried in the shade and stored at room
temperature.

Isolation of the toxic principles

The bulbs (26 kg) were crushed and extracted 3 times
with ethyl acetate in a Waring blender. The solvent was
evaporated under reduced pressure on a water-bath to
yield a syrup (179 g). Treatment of the syrup with petro-
leum ether removed 50 g of non-toxic material. The
residue was dissolved in acetone (1€) and left overnight
at room temperature. Crystalline material (15 g), non-
toxic to guinea pigs (see Dosing trials), was filtered off.
The filtrate was evaporated down on a water-bath under
reduced pressure to yield a syrup which was chromato-
graphed on a silica gel column (1 kg). Further sequential
elution with chloroform yielded non-toxic material. Elu-
tion with chloroform-methanol (95:5, v/v) and chloro-
form-methanol (90:10, v/v) yielded toxic material (48
g). The final elution with methanol yielded non-toxic
material.

Repeated chromatography of the toxic concentrate
on silica gel, using chloroform-methanol (90:10, v/v)
and chloroform-acetone-methanol-water (70:30:10:2,
v/viviv) eventually yielded 4 colourless crystalline com-
pounds. The trivial names of physodine A, B, C and D
are suggested for these compounds.

Reagents and apparatus

Melting points were done on a Biichi melting-point
apparatus. Ultra-violet absorgtion refers to methanol,
nuclear magnetic resonance (NMR) to CDC1,; solutions
and infra red (IR) to KBr discs. UV absorptions were
measured on a Shimadzu UV-260 spectrophotometer and
IR spectra on a Perkin Elmer 257 spectrophotometer. 'H
NMR spectra were recorded at the National Chemical
Research Laboratory of the CSIR on a Bruker WM-500
(500 MHz) spectrometer. Merck silica gel (0,063-0,200
mm) was used for column chromatography. Pre-coated
silica gel 60 F ,5, TLC aluminium sheets were used for
thin layer chromatography. The 0plates were developed
with chloroform-methanol (90:10, v/v) or chloroform-
acetone-methanol-water (70:30:10:2, v/v/v/v) and the
spots were visualized by spraginﬁ with 85% sulphuric
acid and heating for 1 min. at 120 °C.
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1535, 1240 and 835 cm™!. Rz = 0,118 (chloroform-ac-
etone-methanol-water, 70:30:10:2, v/v/v/v). It gave a
powder-blue Lieberman colour reaction changing
through sea-green to blue within 1 min.

Physodine C: The comﬁonent (0,25 g) was obtained as
white crystals from methanol-ether, im MeOH 299
nm; v, 3400, 2925, 1720, 1700, 1630, 1535, 1240,
1250, 835 cm™', R = 0,09 (chloroform-acetone-metha-
nol-water, 70:30:10:2, v/v/v/v). No Lieberman colour
reaction was obtained.

Physodine D: This component (0,46 g) was obtained
as white crystals from methanol-ether, A,... (MeOH)
299 nm; v,... 3420, 2925, 1715, 1630, 1530, 1240
and 830 cm™". Rz = 0,068 (chloroform-acetone-metha-
nol-water, 70:30:10:2, v/v/v/v). No Lieberman colour
reaction was obtained.

Spectral data confirmed these compounds to be bufa-
dienglides, but their structures are still being investi-
gated.

Clinical signs

Plant material. The findings are summarized in Table 2.
Amongst the first clinical signs seen were those affecting
the gastro-intestinal and respiratory systems, followed
by cardiac changes (Fig. 3 & Table 2). All the changes
persisted until death.

g‘ugadienolides. The results are summarized in Tables 1

Guinea pigs. The approximate LDj, of physodine A was
0,22 mg/kg and it was mildly cumulative. The clinical
signs noted were weakness, muscular tremors, neck pa-
resis and mass loss. Physodine B had a lower toxicity of
c. 1 mg/kg. Two bufadienolides, physodine C and D,
were found to be non-toxic at doses of 100 mg/kg admin-
istered subcutaneously (s.c.).

Sheep. Only é)hysodine A was administered. The gastro-
intestinal and respiratory systems were the first to be
affected, accompanied, after the 2nd dose, by conspicu-
ous cardiac conduction changes.

DISCUSSION

As a result of this investigation, U. physodes can be
added to other species of this genus, such as U. sangui-
nea, U. rubella and U. altissima, which have been
shown to contain cardio-active bufadienolides.

An unsual finding was the isolation of bufadienolides
(C and D) that were non-toxic for guinea pigs at doses of
100 mg/kg s.c. Considerably lower yields of non-toxic

than toxi~ bufadienolides (0,5 g ¢f. 1 g) were obtained,
probably = :ause the non-toxic fractions were disposed
of during the purification process. Being harmless to
guinea pigs at 100 mg/kg s.c., some fractions containing
C and D were almost certainly discarded before it was
realized that they had contained bufadienolides.

Typical signs of cardiac glycoside poisoning, affect-
ing the gastro-intestinal, respiratory and cardiac systems,
were noted in sheep by drenching the milled bulbs or
injecting intravenously an isolated bufadienolide. In ad-
dition, nervous signs consistent with locomotory delpres-
sion, such as weakness of the hindquarters and paralysis,
were reported in the field cases near Upington.-Like U.
sanguinea plants, which reportedly have some cumula-
tive effect in rabbits (Steyn, 1935), physodine A was
found to be mildly cumulative in guinea pigs. This mild
cumulativity is interesting in the light of the paralysis
reported in the sheep poisoned by U. physodes near
Upington and the rare instances of krimpsiekte-like signs
recorded in stock poisoned by U. sanguinea in the field
(Steyn, 1945).
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