


SELENOSIS IN SOUTH AFRICA

The discase in nature, as recognised elsewhere in the world, may occur in diH‘crenl
forms depending upon the amount, the form of and the period during which the
selenium was ingested, The following forms are recognised: —

{a) Acufe intoxication—This is seen mainly in cattie and sheep, and sometimes
also in pigs and horses, It tesults from the ingestion of enough toxic plants, usually
in a single feed to produce very severe symptoms of poisoning. [t is incredible
that this can oceur, since highly seleniferous vegetation is most unpalatable to live-
stock. It seems, however, that in times when other forage *~ ~carce or not available,
animals are forced to eal it, Death follows within a few .._ars to a fow days.

This form is characterised by a rapid weak pulse, dyspnoea. bloat. severe colic,
polyuria, cyanosis, prostration and death due to respiratory failure. Post mortem
signs include generalised haemorrhages, ascites and general atony of smooth muscle
structures,

(0) Sub-ucute intoxication (Blind Staggers, * Loco disease ™, Locoism}).—This
may develop after a short while in animals grazing on lands containing seleniferous
weeds. Sometimes the onset of symptoms is delayed for several weeks or even
months. In such cases death follows within a few days. It can be reproduced
experimentally by feeding diets containing 10 to 20 p.p.m. of selenium for seven to
cight weeks. 1In naturc the plants causing this form of the disease may centain
up to several thousands p.p.m. of selenium.

Both cattle and sheep are affected. but in general sheep seem to be more resistant
to the elfects of selenium. In the early stages the animal may stray from the herd:
there is usually some slight impairment of vision and the animal has difficulty in
judging nearness of objects in its path. As the disease progresses there is marked
loss of weight, a poor staring coat and progressively increasing blindness.

The following nervous derangements may be seen: A tendency to wander
which may progress to the stage where the animal goes round aimlessty in circles.
a staggering gait and insistence on walking forwards. When solid objects arc
encountered the animal continues to press forward with its head. The front limbs
become weak and unable to suppert the animal.

‘ There is often lachrymation, salivation, inability to swallow, severc abdominal
pain and uitimately varying degrees of paralysis. Death is due to respiratory failure.

There are some deviations from this typical pattern, notably: {a) Not all animals
become blind, nor do they develop ** staggers  in all cases; (h) some animals develop
a marked * pica”, i.e. depraved appetite manifested by a desire to chew wood,
bones. metal objects, etc., One author (Davidson, 1940) attributes this to a dis-
turbance of calcium and phosphorus metabolism, of which the symptom is typical.

Post mortem: changes in this form of the disease include the following: Atony of
smooth musele structures such as the gastro-intestinal tract, gallbladder and urinar-
bladder is common. The gallbladder may be markedly distended and there may k.
severe impaection of the rumen and omasum, especially in cases occurring durir
winter, The mucosa of the abomasum and small intestine shows irritation «.
varying degrees, petechiation and ulceration are seen in severe cases. Ascites and
visceral venous congestion are common.
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THE ErrecT uoF DIETARY FACTORS SELFNIUM POISONING

The amount of protein in the diet is of great importance in allevialing or modi-
fying the symptoms of selenosis. “~"2njum poisoning is much less severe on a
diet of high protein content. Smitl. .: Stohlman (1940) expressed the percent:
of protein and the micrograms of selenium present in 100 g, ol ration as a rauv
and concluded that a ration with a protein: selenium ratio of 1: 30 or less 1s non-
toxic, while a ration with the same selenium content but having a protem: sclenium
ratio of 1: 100 is dangerously toxic. The toxicity is cven more apparent if methionine
is deficient in such a ration, Addition of methionine to such rations was found to
have beneficial eflects (Moxon & Rhian. 1943). Crude cascin and linsced meal
give full proteciion against selenium (Moxon & Rluan, 1943). There is much
disagreement about the protective effect of other protein supplements. 1t is of
interest 1o the authors to note than zein, a protein of poor biological value is reported
to have a protective influcnce.

It would appear from the literature perused that certain species differer-=-
which have been observed in regard to the pathology of selenium intoxicat
might be duc. In part, not only to the protein content of the ration affzeted animals
received but @lso the qualitative differences in the amino acid composition of the
proteins present and species variations in the requirements of cssential umino acids.

Cystine supplementation of the ration does not scem 1o be effective. [t was
found that thiamine and certain clements potentiated the delcterious eflects of
selenium, e.g.. ftuorine, molybdenum, zine and cobalt amongst others (Moxon &
Rhian, 1943),

It was found that 5 p.p.m. of arsenic administered as sodium arseni'e con-
currently with selenium, completely prevented the symptoms of sclenium poisoning
{(Moxon & Rhian. 1943}, This fact has received a considerable amaount of attention
and the concensus of opimion 13 that arsemic undoubtedly has a beneficial cliect on
selenivm intoxication.  lts exaet mode of action is unknown. [t is thought to
prevent the inactivation of succinic dehydrogenase by selenium (sec later), possibly
by reacting with selenium compounds in such a way. in vive, as to prevent selenium
from attacking the sulphydryl compounds of the body. 1t is impottant to bear in
inind the beneficial elfects of arsenic, especially when one considers the large amounls
dosed annually to stock in this country, for various purposes.,

At Lhis stage it is pertinent to review briefly the various diseasce conditions
which aceur in this country, chiclly i the Karoo and ol which the acliology is not
vel explained.  They do. however, simulate various aspects of selenosis very closely.

Dist asi- CONDITIONS OF ANIMALS IN SOUITH AVRICA AND THE KAROUD IN PARTTOULAR,
WEHICH RISEMRBLL SOME FORMS OF SjLINOSIS

When considered  individually any connection hetween these diseases and
selenosis might at a lirst glance seem remote and perhaps even incredible. However,
when they are considered together. with all the foregoing as a background. the
gross resemblance is obvious.  Some of these diseases are as enigmatic as our ovine
icterus complex. show as many epizootological vagaries and have defled all attempis
1o explain them properly.
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(M) Encootic icterus

The reationship of this disease to geetdikkop bas been established {Brown,
Le Roux & Tustin, 1960}, [t has been extensively studied by de Boom. Brown.
Grosskopll and Malherbe (unpublished information).  In its typical form it appears
as an acule haemolytic crisis, retention icterus and glomerulo-nephritis.  In chronic
cases a marked atrophic cirrhosis frequently of (he type described under (a) abome
s encountered, together with chronic nephritis, stony of all smooth muscle organs,
atrophy of the lymphatic tissuc and spleen. degeneration of the myecard and an
extremely severe anaemia.  Haemogiobin levels mav drop to as low as 2 gm. per
cent, Ulceration of the abomasum, hypoplasia of the red bone muarrow and crosion
of the articular surfaces of the long bones have been observed by de Boom and
Brown (unpublished data, 1957). Shedding of parts of the flcece or breaks in the
wool are fairly common. Laminitis and coronitis arc seen in both this discase
and in geeldikkop (unpublished data de Boom & Brown. 1957 Brown et al., 1960).
Later in this report more will be said about this condition and the possible inter-
relationships between it, selenosis and geeldikkop.

THE ARSORPIION AND EXCRETION OF SELENIUM BY THE BoDy

Selenium in a soluble and 1oxic form is apparently absorbed directly fiom the
gul, and rapidly distributed by the blood stream throughout the body.

In cases of chronic poisoning it may be found in all tissues, but the highest
concentrations are encountered in liver, kidneys, spleen and heart muscle,  Appre-
ciable amounts may be found in hool, hair and wool. 1t is present in the blood,
chiefly in the erythrocytces.

A small amount of selenium may be excreted via the lungs, probably in the form
of the volatile dimethy] selenide.  The main excretory pathway is through the urine.
probahbly in the form of selenium homeologues of mercapturic acid. A small amount
1s excreted in the facces. probably paining access to these via the bile.  Appre~ble
amounts are exercted in the ¢ggs of pouliry, and in the milk, probably being | 1cin
bound in these media.

THE ACUHON OF SELENIUM IN THE ANIMAL Bopy

As yet little is known about the action of seleniom in the living animal. I is
known to be necessary for the germination and growth of certain plants, and can
thus be regarded as a trace clement cssential for certain plant life.  Recent work,
however, indicates that it must also be regarded as a necessary trace element for
animals. It is in some way connceted with vitamin E metabolism and forms a part
of Lthe so-called Factor 3 in this regard (Roche Pamphlet, 1939).  Wherc it is deficient
in the <diet of mammals or birds, conditiens such as * white muscle disease ™, other
myodystrophias or exudative diathesis may appear. It appears that from 0-1 to
0-2 p.pm is an adequalte nutritional level (Roche Pamphlet. 1959). However, the
margin of safety is indecd very low, since at concentrations enly ten times higher
than its nutritionally active level it may be toxic for many animal species such as the
horse, bovine. sheep, dog, pig and poultry.  Young animals are especially susceptible
10 its toxic effects.

In spite of the fact that selenosis has becn recognised as such for the last three
decades, work on the mechanism of sclenium poisoning is still in its infancy. The
basis ol the toxic eflect of selenium is its relation to sulphur. 1t readily displaces
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