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PARALYSIS AND LIPOFUSCIN-LIKE PIGMENTATION OF FARM STOCK CAU! D
BY THE PLANT, TRACHYANDRA LAXAVAR. LAXA

RINA C. GRANT", P. A. BASSON® and A. B. KIDD®

ABSTRACT

GRANT, RINA, C., BASSON, P. A. & KIDD, A. B., 1985. Paralysis and lipofuscin-like pigmentation of
farm stock caused by the plant, Trachyandra laxa var. laxa. Onderstepoort Journal of Veterinary Research, 52,

255-259 (1985)

A paralytic condition of farm stock in South West Africa, characterized by prominent neuronal and some
mild extraneuronal pigmentation, is described. The distribution of the pigment, which was mainly located in the
larger neurones of the brain and spinal cord, is given. Experimental evidence, obtained by feeding the plant, is
presented that the condition is caused by Trachyandra laxa var. laxa. The histochemical features of the pigment

proved to be compatible with a lipofuscin.

INTRODUCTION

History of outbreaks

A syndrome of progressive, ascending paralysis has
occurred in cattle, sheep, horses and pigs in the Kalahari
Sandveld of South West Africa (SWA)/Namibia since
1954. The first outbreak was reported in that year in a
small area of the Gobabis district (Basson, unpublished
reports, 1955; 1956). The affected farms, Marie, Panda,
Lora, Rosendal, Becker and Naunas, had been over-
grazed, and the state of the vegetation was much poorer
on these farms than on the unaffected neighbourin
farms. In an investigation by Basson, Adelaar & Schulz
in 1956 (unpublished report) macroscopical pigmenta-
tion of the brains of the affected aninmals was observed,
and 2 plants, which were readily eaten, were mentioned
as possible aetiological agents, viz., Anthericum errati-
cum (=Trachyandra laxa) and Sarcostemma viminale. A
suspected fungal rustiness was described on the former.
The outbreak continued until 1957, and the disease
became known as ‘‘Marie paralysis’’, a connotation
derived from one of the original farms which had been
affected. No further cases were reported until October
1976, when another outbreak occurred in the same
district. The number of outbreaks escalated and reached
a peak during 1979, when 478 sheep, 54 cattle and 61
horses on 22 farms were thought to have died from this
disease.

Only a few cases were reported during 1980, and none
in 1981. All the cases reported were in the central and
south-eastern parts of SWA/Namibia, in the districts of
Gobabis and Mariental (Aranos area). These districts are
mainly in the red Kalahari Sandveld area (Fig. 1).

During the first outbreak in 1954-1957, only cattle,
pigs and sheep were reported to be affected. In the
second outbreak (1976-1980), goats and horses were
also affected, but not pigs. Pigs, however, were then
properly housed and did not have access to the plant. The
outbreaks occurred mainly in the hot, dry months from
August to December, and ceased soon after the onset of
good rains and improvement of the pastures. All the
species were not equally affected on the different farms,
and the species affected appeared to depend on the avail-
ability of various palatable plants. For instance, where
the vegetation also included edible bush cover, such as
Acacia mellifera that is eaten by cattle, the cattle were
seldom affected, while on the same farms outbreaks
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occurred in sheep and horses that do not utilize these
plants. Lactating and young animals and active rams
appeared to be more severely affected than other
animals.

Clinical signs

The clinical signs were similar for all the species
affected, and the condition was usually characterized by
a progressive paresis and paralysis which frequently
appeared to be ascending. The animals showed signs of
pain, various degrees of hypersensitivity and muscle
twitching. They moved with difficulty and tended to
knuckle over at the hind or front fetlock joints (Fig. 2).
Some animals were aggressive, probably because of
weakness. At this early stage, horses improved clinically
with exercise, but they tired very easily and respiration
became laboured. Hind leg spasticity was present in
some cases. In rare cases, spasticity was seen in both
hind and forelegs. Knuckling over and overflexion of the
hock and carpal joints were more commonly present.
Paresis and paralysis usually progressed until the animals
could no longer support themselves and preferred sternal
recumbency. Nystagmus was noticeable in some.
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FIG. 1 Distribution of T. Jaxa in South West Africa/Namibia






There are 2 varieties which are distinguished as fol--

lows:

Branches of inflorescence alternate, scape not
clavate at theapex; plants rather slender....... var. laxa

Three lowest branches of inflorescence tri-
chotomous; scape clavate at the apex; sturdy
plants var. ridiga.

Flowering times: var. laxa appears to flower throughout
the year; var. rigida flowers mostly in the late summer
months, January to March.

Distribution: Both varieties occur in South West Afri-
ca/Namibia, Botswana, western Transvaal, northern
Orange Free State, northern Cape Province and Nama-
qualand. On Kalahari sands and other sandy soils (Ober-
meyer, 1962).

MATERIALS AND METHODS

General survey

Brain samples were initially collected for the exclu-
sion of rabies by using the fluorescent antibody tech-
nique. Serum samples from affected horses were tested
for dourine by a complement-fixation test, and water
samples from affected farms were collected and for-
warded to the Department of Water Affairs, Windhoek,
for analysis. Liver samples of animals showing the typi-
cal syndrome were collected in 10 % formalin and
analysed for copper, iron, zinc and manganese by atomic
absorption spectrophotometry.

A thorough examination of the vegetation was made
on several of the affected farms (Langpan 429, Marie
500, Rusgevonden 610, Wolwepan 632, Saffier 638 and
Oupembamewa 79). As many farmers suspected that
‘‘rust’’ occurring on the plant 7. laxa was responsible for
the syndrome, complete specimens of these plants were
collected, air-dried and submitted to Onderstepoort for
fungal isolation. Questionnaires were sent out to all the
farmers, and rainfall data were obtained from three rain-
fall stations in the area.

Pathology of field cases

Necropsies were performed on 9 sheep, 4 cattle and
one horse. Brains, spinal cords and specimens from a
wide range of tissues were collected and fixed in buf-
fered 10 % formalin. Paraffin sections were prepared and
stained with haematoxylin and eosin (HE) according to
routine procedures for light microscopy. Selected sec-
tions were stained by the periodic acid-Schiff Reaction
(PAS) (Pearse, 1961), Perl’s Berlin blue method for iron
(Pearse, 1961), Schmorl’s method for lipofuscin
(Pearse, 1961), Lillie’s ferrous iron uptake method for
melanin (Lillie, 1957), a long Ziehl Neelsen method for
acid-fast lipofuscins (Pearse, 1961) and oil-red-O (ORO)
(Pearse, 1961).

Feeding trials

The following trials were done with T. laxa, the plant
suspected of causing the syndrome. Tissue specimens
from the majority of animals (vide infra) were collected
in 10 % formalin, and sections were prepared for light
microscopy as for the field cases.

Experiment 1: Three karakul sheep were fed the plant ad
libitum on the farm Rusgevonden within the endemic
area. All 3 animals originated from the farm. The ani-
mals were fed for 4 months. Clinical signs were recorded
and the sheep were slaughtered at the end of the trial.
Specimens in formalin were collected from only the one
animal that showed clinical signs.

Experiment 2: One young horse was obtained from the
Otjiwarongo district, where the plant does not occur. It
was taken to one of the affected farms (Uitkomst) and
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fed on fresh plants for 6 weeks. The horse died 2 days
after the onset of clinical signs. Tissue specimens for
light microscopy were collected at necropsy.

Experiment 3: Ten 18-month-old Karakul sheep w' no
previous exposure to T. laxa were introduced from the
Neudamm Research Farm onto the farm Uitkomst (1
supra). Five of these sheep were fed twice daily with
freshly cut T. laxa leaves as well as with the entire©  nts
in order to ensure that all relatively palatable parts ot t
plant were ingested. The plants were fed ad libitum and
no other food was given. The other 5 sheep were kept as
controls and were fed on locally obtained hay which was
supplemented with lucerne when necessary. The trials
commenced early in August 1980 when the plants were
still young, and continued until January 1981 when the
plants became lignified at the end of their growing -
son. Consequently the intake of the plants variea ard
decreased towards the end of the period. All the anim
were slaughtered after 6 months, and tissue specimens
for light microscopy were collected from both groups.

RESULTS

General survey

The vegetation and area survey revealed the follow-
ing: The soil type was classified as soft red s:
(Leistner, 1967). The vegetation consisted mainly
Acacia erioloba and A. mellifera trees, and ground cover
being mainly unpalatable grasses, such as Aristida meri-
dionalis, Cassia italica, Indigofera spp., Trachyandra
laxa, and, at times, in confined areas, variable stand:
Sarcostemma viminale, Crotalaria spp. and Geigeri~
spp. T. laxa was the only plant that flourished and it h
been well grazed on all the affected farms, except on
Oupembamewa 79, where no T. laxa was found. T.Jaxa
is a typical geophyte (Leistner, 1967) with soft, palat-
able, green leaves early in the growing season, which
begins in August.

Although Geigeria can cause paralysis in ruminants
(Du Toit, 1928), these plants did not occur in large
numbers, and there was no evidence that they had been
heavily grazed. The same was true of Crotalaria
and S. viminale. Plants of the Indigofera spp., w
have been reported to cause lameness and overgrow:
hooves (Watt & Breyer-Brandwijk, 1962), were founra
on most farms but did not appear to have been heav
grazed.

The mean mineral concentrations in the livers of
affected sheep were all well within the normal ranges for
SWA/Namibia (Grant, unpublished data, 1980.)

The following fungi were isolated from T. laxa: Alter-
naria alternai ladosporium sp., Curvularia sp.,
Drechslera rostrata, Fusarium sp., Penicillium sp.,
Pithomyces chartarum, P. cynodontis, P. sacchari 1
P. karoo.

Botulism was excluded as a possible cause, because
regular vaccination against the disease did not protect
farm stock from the paralytic syndrome. The tests
rabies and dourine were negative.

The majority of the questionnaires were not returned,
but the information obtainable from the rest confirm=-
that the outbreaks occurred during 2 periods (1954
and 1976-1980) of above-average rainfall.
occurred mainly during hot, dry months from August w
December. Cattle and sheep were the animals mainlv
affected, but cases were also reported in horses. ~
water analyses indicated that the water was suitable
human and animal consumption.









