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Tt would be advisable to discard the organs of excretion mentioned
above. Steyn [1931 (d)] fed the internal organs and flesh cut from
different parts of the body of a sheep killed by the intrajugular
injection of strychnine on the left side to dogs. Only those dogs
which had received the left front leg, the kidneys and the lungs
and heart died, whilst the remaining ones developed no symptoms of
poisoning. Henning (1926) was able to produce poisoning in dogs
by feeding them on very large quantities of the meat of goats which
had died from Cotyledon wallichii Harv. poisoning. This 1s the
first record of flesh of animals poisoned per os causing poisoning
when eaten. This is possible when the animal, whose flesh 1s eaten,
is much more resistant to the poison concerned than the animal
or human being partaking of that flesh. This would mean that the
poisoned animal would have such a high concentration of the poison
in its flesh, as to cause poisoning in the much more susceptible
human being or animal eating its flesh.

B. Miix.

As the lactating mammary gland is an active excretor of many
poisons, the milk of poisoned animal or animals treated with very
poisonous drugs should be discarded.

Frohner (1919, p. 24) refers to the young of animals having
become poisoned after they have partaken of the milk of animals
which had taken arsenic, tartar emetic, meal contaminated with
Agrostemma Githago Linn, castor bean cakes, and colchicum. A
native woman who had partaken of coffee poisoned with arsenie,
suckled her child, which died from arsenical poisoning, whilst its
mother recovered after having exhibited symptoms of poisoning
(Juritz, 1910). Muller, Senior Chemical Analyst, fed a suckling
cat with arsenically poisoned food with the result that her four
kittens died from arsemical poisoning (Juritz, 1910). Tt stands to
reason that the amount of poison secreted in the milk will depend on
the amount of poison taken and the time in which it 18 taken. Many
poisons, if not taken in too large quantities at one time, will be
changed by the organs, and body tissues and be excreted in harmless
forms. Van Itallie (Frobner, 1919 p. 24) states that morphine,
eserine, pllocarpine, iodine, salicylic acid and oil of turpentine are
not excreted by the milk. ’ ‘

C. Hongy.

Poisoning with honey prepared from the nectar of the flowers
of poisonous plants has been known since the earliest ages. According
to Leschke (1932a) the first classic description of cases of honey
poisoning is to be found in Xenophons Ana' ‘s (Vol. IV, { pter 8).
The symptoms exhibited by the troops who 1 partaken o: oisonous
honey were vomiting, diarrheea, inability to maiuntain their balance
and unconsciousness. Some of the affected cases ended fatally.

Aristoteles, Strabo, Plinius and Dioscorides also refers to cases
of poisoning with honey (Lieschke, 1932a). Leschke (1932a) further-
more states that honey poisoning has occurred in New Zealand and
North America and that the symptoms are those of gastric and nervous
disturbances..

417












DOUW G. STEYN.

Sorghum verticillii  m §
[ = Andropogon halepensis Brot. var. effusus Stapf].
[ =Sorghum halepense Nees (non Pers)].
Common name: English—Johnson grass.

Distribution : Cultivated as a fodder crop.
According to Wehmer (1929) and Cough (1932) Sorghum

halepense (Johnson grass) may develop dangerous amounts of prussic
acid.  Mathews (1932) reports seven cases of poisecning with
“ Sorghum halepense >’ in cattie. Periods of drought varying from
d _ to weeks preceded every outbreak. At the time of the outbreaks
the grass was wilted and showed sunburnt tips. The symntoms
descﬁbed markedly resemble those in prussic acid poisoning. urtt-

Davy (1903-1904) states that ‘° Johnson grass or Evergreen Millet
(Andzopzyon halepensis var. effusus Stapf) 1is one ~* the most
pernicious weeds ever introduced by human agency ’ :cording to
him Johnson grass has found its way into the Transv: dal, and 1s now
a weed at the Potchefs‘croom Agricultural College.

Sorghum saccha! P .

Common names: English—Sorghum; Afrikaans— etriet;
““ Imphee ”’

Distribution - Cultivated.

When wilted it contains dangsrous amounts of prussic acid,
which is liberated from a cyanogenetic glucoside (Wehmer, 1929).

Sorghum Su ta
Common names: English—Sudan Grass; Afrikaans-—Sudangras.
Distribution: Cultivated as a fodder crop.

It 13 well known that Sudan grass may under certain elimatic and
soll conditions develop fatal amounts of prussic acid. The following
is the summary of a publicatior by Swanson (1921), who investigated
the toxicity of Sudan grass:

“(1) Hydroeyanic acid was found in large amounts in Sudan
orass used for pasture and no harm resulted to cattle.
©

(2) Laberation of hydrocyanic acid from Sudan grass is
apparently associated with enzyme action. Digesting in water at
room temperature for several hours and then (hstllhno’ gave larger
amounts of hydroeyanic acid than if sulfuric acid was added at once.
Hot water and dry heat diminished the amount of hydrocyanic acid
obtained. Slow drying caused the hydrocyanic acid to disappear.
Tests made on wilted samples or those several days old may be
worthless.

(3) Making Sudan grass into silage did not diminish the amount
of hydroeyanic acid.
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“ Fingerhuthia africana ’’. Tresh specimens of Pennisetum claudes-
tinum Chiov (kikuyu grass) and specimens in all stages of wilting up
te complete withering were examined at Onderstepoort by the author
for the presence of prussic acid with negative results.

Zea mays L.

Common names : English—maize, mealie, Indian corn ; ‘rikaans—
mielie; Sesuto—poone.

Distribution : Extensively cultivated as a foodstuff for man and
animal.

Walsh (1909) states that the male inflorescence contain a variable
amount of prussic acid. DBurtt-Davy (1912) (pp. 189-190) writing
about the American cornstalk disease refers to a letter received from a
correspondent. The latter states that during an exceptionally dry
vear thousands of head of cattle were lost in the cornfield of Western
Nebraska. TUpon investigation it was found that the mealie stalks
contained a large percentage of prussic acid. The correspondent
however adds: I am mnot positive if I am correct in the poison ’’.
Quite a number of publications on cornstalk disease are mentioned by
Burtt-Davy. Price and Craig (Burtt-Davy, 1912) consider it possible
that cornstalks may at times contain prussic acid. According to a
verbal report made to the author a number of donkeys, which had
been driven on to a land of wilted mealies in Natal, died within a few
hours.

Experiments conducted by the author at Onderstepoort have
shown that under certain soil and climatic conditions green mealies
may develop prussic acid. The results were however by no means
constant. A large number of tests were conducted on wilted mealies
growing on black clay soil and sandy soil and only in a few instances
was prussic acid detectable and then only in the specimens growing
on red sandy soil.

ToxiciTy or THE CYANOGENETIC (FRAMINEAE.

The toxicity of the above-mentioned cyanogenetic (Gramineae
obviously depends on their cyanogenetic glucoside or prussic acid
content, which varies considerably according to clhimatic and soil
conditions, and upon the rate at which such plants are ingested.
Furthermore, the toxicity of plants containing cyanogenetic gluco-
sides depends to a considerable extent on the amount of enzymnie,
which is capable of splitting up these glucosides, present in the
plant. The fact that such enzymes may be contained in ~ther plants
eaten by stock should not be lost sight of. Seddon and ing (1930;
state that fresh plants containing 0-02 per cent. of prussic acid and
dry plants containing 0-05 per cent. of prussic acid must be con-
sidered dangerous, assuming that a sheep eats an average of 500
grams of the fresh plant.

The following conditions may give rise to the formation of fatal
amounts of cvanogenetic glucosides (or prussic acid) in the above-
mentioned plants: wilting and withering, especially during spells of
hot dry weather; disease (Willaman and West, 1916); frost; bruis-
ing; trampling; soils of different composition (plants grown on good
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dehydration would give prussic actd and water, and 1m this way
account tor the frequent occurrence of this acid in plants, or the
formamide might be hydrolysed, yielding amwmonium tormaie. <o
supplying ammonia and formic acid 7. This view of Bach seems to
offer quite a feasible theory of cyanogenesis in wilted grasses, as in
this condition natural dehydration oceurs, thus causing the form=»-
tion of prussic acid from a large proportion of the formami
present in the wilted plant. Guautier (Dunston and Henry, 1906)
holds: ** that the free nitric acid of cell-sap reacts with fornalde-
hyde, forming free prussic acid, carbon dioxide, and water 7.

Willaman and West (1916) consider the large amount of prussie
acid in " Norghum "', when the water supply is inadequate, a result
of the lack of glucoside stimulation. The inereased amount of prussic
acid 1 " unhealthy Sorghum plants ™' is thought by Willaman and
West (1916) to be produced for the purpose of stimulating hormones.

The view most widely held at present is that prussic acid 1s an
intermediate product of proteid synthesis, hence plants will contain
most of this actd when protein metabolism is most active. Treub
(Robinson, 1930) regards the following facts as a support of this
view :—

(@) The occurrence of cvanide in phloem and pavieyele
(Pangium edule); (b)) the absence of protein from your *°  ech
cells ', the bastlar hair cells and the oxalate-containing cells
(““ Pangium edule *’); and (¢) the disapperance of cyanide from
leaves during senescence, or when the plant is kept in the dark.
The accumulation of cyanide in the basilar hair cells and the oxalate
containing cells was an indication to Treub that its formation was
normally related to photosynthetic processes.

Fearon (1926) discusses the possibility of c¢yvuanie acid being an
imtermediate 1n the urea-urease system.

Assorrrron, Mopr or Acrtron, axn Enivixstiox or Prussie Acip.

Prussic acid is absorbed by the blood vessels and not by lymph
vessels; tendons aponeurosis and nervves absorb prussic acid vers
slowly (Heftter, 1923). The action of prussic acid is most pronounce
when inhaled or when injected intracheally, death occurring within
a few seconds. Blake (Heffter. 1923) found that prussic acid is not
absorbed from the stomach when the vena portal is ligatured.
Symptoms of poisoning, however, set in within a minute after removal
of the ligature. Bonanni and Marino (Heftter, 1923) maintain that
prussic acid 1s absorbed by the oesophagus. It 1s quite conceivable
that prussic acid being a gas will diffuse not only through all mucous
membranes but also through the skin. Theben and Coullon eftter,
1923) found that prussic acid is less poisonous when given per os
than when administered rectallv. The conjunctiva is a very active
absorber of prussic acid.

When administered per os the largest percentage of prussic acid
will be present in the blood and intestines, whilst when injected
intraveneously the largest proportions are found in the heart and
brain (Heffter, 1923).
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A certain percentage of the prussic acid taken is converted into
the relatively non-toxic sulphocyanate and excreted as such in the
urine, whilst some is eliminated as such by the lungs. It is h |
that the sulphur necessary for the formation of sulphocyanate 1s
derived from protein. The bright red colour of the venous blood is
due to the fact that prussic acid paralysis the oxidative enzymes,
which are responsible for the fransference of oxygen from the red
blood corpuscles to the tissue constituents (internal asphyxia). - the
affected subject survives the effects of prussic acid poisoning tor o
tinme the blood turns cyanotic owing to inhibition of respiration ar
the consequent small intake of oxygen. In cold blooded animals the
reddish colour of the blood persists from half-an-hour to twenty-tour
hours after death. Prussic acid is an active polson of the nervous
system causing first stimulation and later on paralysis of the centres
in the medulla oblongata, namely, the centre of respiration and the
vasomotor centre, and also the motor centres in the brain. According
to Voigt (1932) the orvigin of the spasms caused by prussic acid in the
veniral horns of the spinal cord. he disturbancex in the blood
circulation are due to actions on the simus nodes.

Toxrciry or IPrussic Acib.

When inhaled the toxicily of any gas depends on the time of
inhalation and on the concentration of the gas in the inhaled air.
The toxicity of gases may be expressed by concentration-tinie curves
as was the general practice in the Great War. When taken per os
the concentration (amount of prussic acid or c¢yanogenetic glucosides)
in the materials ingested and the time taken to ingest such materials
are as 1s usually the case with toxic substances, the factors which
determine the toxic and lethal doses of cyanogenetic substances. The
following table is taken from Barcroft’s publiestion (1931) with
regard to the toxicity of prussic acid when inhale :—

AxtMaLs 18 ORDER OF SENSITIVENESS To Puussic CID.

Lethal time of exposure to a Hlfrl};z?nippf‘?f;li?ﬁtoc;(:‘nce}?(:
Animal. concentration of 1:0 mg! Animal. breathed indoiinito/ly mg/;
litre (minutes). | Titre. - i

Dog....... 0-8 Dog....... 0-10
Mouse. .... 1-0 Rat....... 0-10
Cat. 10 Mouse..... 1-14
Rabbit. . 1-0 ‘ Rabbit. ... | 0-18
Rat....... 2-0 Monkey 0-18
Guinea-pig. 2+0) b Cat..... 0-18
Goat...... 30 Goat...... 0-24
Monkey . .. 35 ‘ Guiney-pig ‘ .10

With regard to the susceptibility of man to prussic acid Barcroft
(1931) states thal man 18 not very susceptible in comparison with the
dog. He also stales that canaries and pigeons are extremely
susceplible to prussic acid poisoning, a concentration of 1:10,000
killing the former within two minutes whilst pigeons vomit at
1:10,000 and die in 1:5,000. Schiitze  etri, 1930), in the course
of experiments upon animals and human beings, found that highly
concentrated prussic acid 1s absorbed by the intact skin.
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disturbances, uncertain gait and difficulty in moving the jaws; when
the gas is inhaled hyperaemla of the pharvnx mucosa, severe
1r11tat10n in the throat, pronounced salivation, retching, vomltlng,
headache, bradycardia, lassitude and albuminuria may be
experienced.

There is no concensus of opinion with regard to chronic prussic
acid poisoning. The author was unable to produce chronic poisoning
in sheep and rabbits by drenching these animals at twenty-four
hourly intervals with toxic but not lethal amounts of pota@%lum
cyanide for periods up to one month. Heffter (1923) however states
that repeated administration of prussic acid causes chronic poisoning
but not always with characteristic symptoms. He states that
frequently the symptoms resemble those of a cumulative action.
According to Koelsch and Seligmanu (Petri 1930) continuous action
of prussic acid on human belnﬂs causes oedematous swellings of
external genital organs, urticaria- like eruptions on the skin, eczemata,
and ltChlllU‘ nodules and vesicles. =~ Haemorrhages are rare.
According to Koelsch chronic prussic acid poisoning causes the
development of °° Acna rosacea ’’, an angioneurotic inflammation.
The amount of prussic acid given and the interval at which it is
administered will naturally determine whether repeated administra-
tion will have any effect on the system.

PosST-MORTEM APPEARANCES.

In peracute cases of prussic acid poisoning the blood is bright-red
owing to the formation of cyan-haemoglobin. The bright- red colour
of the venous blood is due partly to the ineffective deoxidisation of
the arterial blood in the tissues. On opening up the body cavities and
stomach (rumen) a smell of bitter almonds is perceived provided the
post-mortem 1s performed soon after death.

The venous system is distended and if animals are skinned soon
after death cyanotic blood, the coagulation of which *s retarded,
escapes freely from the subcutaneous tissues. i a 1  the right
ventricle of the heart is markedly distended. The stomach (rumen)
shows pronounced distension with gas and there is marked hyperaemia
and sometimes oedema of the lungs and liver. There may be
haemorrhages in the serous membranes.

Staeminler (1932) conducted an autopsy on a human being four
days after death had occurred from poisoning with potassium cyanide.
In spite of very hot weather there were hardly any signs of
decomposition. A distinet smell of oil of bitter almond was emitted
from the mouth, and the stomach contents smelled of ammonia and
of o1l of bitter almond. The mucosa of the stomach and of the
anterior portion of the small intestine was s=llen, reddish in colour
and covered with a mucous substance. e consistance of the
affected mucosa was peculiarly firm. Ilistologically no anges, apart
from slight dilation of the bloodvessels, could be detected.
remarkable finding was that practically no post mortem changes were
noticeable in the affected mucosa. This was borne out by the fact
that the cell nuclei stained perfectly well. iemmler ascribes the
preservative effect of prussic acid to the fact that it is a specific
poison for oxidising ferments.

428



DOUW . STEYN.

Tt is interesting to mnote that at the time the autopsy was
conducted prussic acid was still detectable in the gastric contents.

HisTorocy.

Petri (1930) discussed the histology of prussic acid poisoning.
If the gas is inhaled the ervthrocytes assume the form of the fruit
of Duatura stramonium Linn. (Ntec lzapﬂdfmmmz and are ultimutely
completely destroyed. In chronlc poisoning there is high hdenmtﬂobm
content owing to an 1ncrease 1n the number oi 91§t1110()te>,
ILyvmphocytosis, an increase in the immature and mature basophiles.

There is oadema and prouounced venous congestion ot the central
nervous system with haemorrhages in the subdural tissues and in the
pta maler. Incipient Cinflammation 7 in the patlidum, spinal
cord and medulla oblongata, acute affection of the gunglhian ¢~1ls and
small vessels occluded by hyalin thrombi are also mentione

In chronic poisoning. animals which die with symptoms of
atrophic paralysis show chromatolysis, vacuole formution, shrinking,
and dissolution of the protoplasm of the cells of the ventral horns
of ihe spinal cord. Tn rvabbits there 15 © degeneratic» 77 of the
peripheral nerves. The small brain vessels show fatty  anges and
caletfication, and the lungs may show haemorrhages in the parenchym.
Extensive haemorrhage into the fatty tissues of the pancreas ix also
described.

Driagrosis or Prussic Acip Porsoxixa.

The symptoms and post-mortem appearances niust be considerad
in the diagnosis of prussic acid poisoning, as the presence of s
amounts of prussic acid in the gastro-intestinal contents does not
justify a definite diagnosis of poisoning by this acid. he amount of
prussic acid present in the gastro-intestinal contents, blood and organs
depends on () whether free prussic acid or 1its combinations are
concerned, (h) the method of administration, (¢) the course the
poisoning has taken, and (d) the time that has elapsed since death
has occurred.

Prussic acid disappears from the carcase more raplc - than its
salts and cyanogenetic glucosides.  Seni and Revello (1€ ) who
conducted experiments upon dogs wi caseous prussic acid and

aequeous solutions of prussic acid and potassium cyanide, found that
if the minimum lethal dose of prussic acid 1s given this poison
cannot be recognised either by chemical or >];ectlosu>])1(= Heans.
When three times the minimum lethal dose is given the prussian
blue reaction is positive, whilst the spectroscopic examination is still
uncertain.  When large doses of prussic acid are given, this poison
disappears from the organism within twenty days. In the case of
poisoning with gaseous prussic acid the tests for this acid arve
invariably negative. With regard to the detection of prussic acid in
carcases of rabbits poisoned with Dimorplotheca spectabilis Scehltr,
which contains a cyanogenetic glucoside, Stevn (19314) found that
when the minimum lethal dose of this plant was given no prussic
acid was detectable in the gastro-intestinal contenis fortv-eight hours
after death, whilst the {est for prussic acid was positive when large
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is so delicate that cyanogenesis is revealed In a large number of
common non-toxic edible plants, an easily comprehensible fact in
view of the significance of cyanogen in normal plant anabolisin.”’

Further tests for the presence of prussic acid in the stro-
intestinal contents, blood and organs, and in plants are described by
Koert (1902), Furlong (1914), Friohner (1919), Swanson (1921),
Lander (1926), Glaister (1931) and Leschke (1932).

DIFFERENTTAL . AGNOSIS.

The presence of prussic acid in the carcase will assist to a
considerable extent in the diagnosis of prussic acid poisoning. In
cases which simulate prussic acid poisoning but which yield negative
results for the specific reaction, the circumstantial evidence,
symptoms, post-mortem appearances, and chemical tests may 2 of
value in diagnosing the cause of death.

TREATMENT.

Prussic acid is a rapid acting and deadly poison and unless treat-
ment applied before serious symptoms of poisoning have developed, it
will be of very little or no avail. Treatment may be administered on
the following lines. In human beings and those animals that are
capable of VOHlltan‘ emetics will be of value when unabsorbe prussic
acid or its combinations are still present in the stomach. In such cases
stomach lavage with the chemical antidote mentioned below will
materially retard or prevent further absorption of the poison.
Bleeding and blood transfusions, undoubtedly will be of value in the
treatment of prussic acid poisoning.

As pharinacological antidotes (symptomatic treatment), the
following drugs may be given: Ether subeutaneously, camphor,
caffeine, veratrin, strychuine, alcohol (brandy) per rectuin, lobeline
subcutaneously and sodiwm nitrite intravenously. Lobeline is a
valuable stimulant of the respiratory centre, and is preferable to
atropine. It is held that nitrates react with urea in the dy

producing carbon dioxide, which stimulates respiration. lhe
ntravenous dose of sodium nitrite for a nan be’ 7 1s 10-20 c.c. of
a 1 per cent. ' '~ ‘Barcroft, 1931). ~00ks (LUJQ) suggests that

methylene bluc iujecuons Lould be used advantageouslv in prussic
acid and cqrbon monoxide poisoning, as it activates the o . en supply
of the body. Geiger (1932) reports favourably on the use of methylene
blue (methylthlonlne chloride, U.S.P.) in prussic acid poisoning in
a human being. The patient had received 50 c.c. of a 1 per ce

sterile aequeous solution of this preparation intravenously with the
result that complete recovery occurred within fifteen minutes.
Artificial respiration, oxygen inhalations, cold affusions and electrical
stimulation of the phrenic mnerves and chest are of great value.
Adrenalin will retard absorption from the gastro-intestinal tract.
The following may be administered as chemical antidotes: Sodium
thiosulphate, colloidal sulphur, ferrous sulphate followed by a solu-
tion of potassium carbonate, glucose, dioxyacetone, glye eIIIId]’qﬂhyde
potassium permanganate, hydrogen peroxide and ammonia. russic
acid and 1ts salts form sulphocyanic (thiocyanic) and sulphoeyanides
(thiocyanides) with sodium thiosulphate (NaCN + Na,S,0,+0-
NaCNS +Na,S0,). In the blood, which is alkaline, liberation of
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sulphur from sodiwm thiosulphate is slower than in acid medium, on
the other hand alkalinity favours the formation of sulphocyanic arid
and sulphocyanides. Sodium thiosulphate is therefore of greater
value as a preveutive than as a curative of prussic acid polsoning.
Tt can be administered in the following doses: Human beings—
0-1-0-2 gm. intravenously; 0-65-2:0 gm. per os; animals—0-003 gm.
per Kg. ho dyv-weight 1nt1avenously and ’1b0uf five times this dose per
0s (hobeﬁ, 1902: Lander, 1926; Forst, 1928; Milanesis, 1929; and
Leschke, 1932). Chistoni and Foresti (1932) found that tetrafhionafe
of sodium (Na,S,0,) has a marked antidotal action on prussic acid,
causing formation of the harmless alkaline sulphocyanate. This
action of tetrathionate of sodium is also exerted on prussic acid
present in the tissues, hence this sodium compound is of great value
in the treatment of cases of prussic acid poisoning dh‘ead\' showing
symptoms of poisoning. Sulphides will have effects similar to those
described above on prussic acid poisoning. A

The sulphur (sulphide) of protein also combines with prussic
acid, the combination is however very slow. With regard to sulphur
metabolism in prussic acid poisoning Kahn and Goodridge (1926,

373) write: ° Loewy, in 1907, demonstrated that hydrocyanic acid
not only increased the protein catabolism, but also influenced the
metabolism gualitatively. Wallace and Rich~~ds studied the effect
of potassium cyanide upon metabolism, and ey observed that the
total S-output was increased on the day of poisoning, but, »nlit~ the
total nitrogen, it fell on the following day. The neutr: s Hhur
fraction was increased, whereas the sulphate su hur was diminished,
showing that the oxidative processes in the boay were lessened.

Loewy, Wolf and Osterberg concluded from their experiments on
dogs that even in slight cases of poisoning with hydrocyanic acid
there was an appreciable increase in the neutral sulphur in the urine
and with marked poisoning the neutral sulphur fraction —as gre~*er
than the sulphate sulphur fraction. It is therefore clear at hy -o-
eyanic acid lessens the exidative processes in the body ™

According to Kahn and Postmonteir (Denis and eed, 1926-7)
the non-protein sulphur in the blood exists in three forms, namely,
inorganic, ethereal and neutral. There are also sulphur-containing
lipoids in animal tissues (Denis and Reed, 1926-7).

When a certain percentage of cyanide is administered to dogs
the neutral sulphur of the urine is increased absolutely and relatively

(Smith and Malcolm, 1930).

Prussic acid forms innocuous ferrocyanides with ferrous salts in
concentrated alkaline solutions. It is therefore advisable to
administer freshly-prepared ferrous hydrate ad [ib. This antidote
is only of value as far as the prevention of absorption of pruseic acid
or cyanides from the gastro-intestinal traet is concerned obert,

1902; Frohner, 1919; Lander, 1926; Couch, 1932).

Glucose (dextrose) and its decomposition product dioxyacetone
proved to be of great value as ant stes in the treatment of prussic
acid or cyanide poisoning (Forst, 1923 ; Casser, 1930; Barcroft, 1931;
Wiegand, 1931; Couch, 1932; Torst, 1932; Leschke, 1932). hese
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and other carbohydrates form Innocuous cyanhydrin with prussic
acid.  According to Forst (1932) cyanhydrin is then slowly decom-
posed 1n the system again liberating prussic acid. The liberation of
prussic acid from the carbohvdrate c¢yanhyvdrin depends to a certain
extent on the rate of oxidation of the carbohvdrate. The most
effective (reatnient of cases of prussic acid or cvanide poisoning apears
to be combined intravenous injections of dioxyvacetone and colloidal
sulphur (Forst, 1928). Glucose may be administered orally, intramus-
culary intravenously, intraperitoneally, subcutaneously or rectally.
For intravenous administration glucose is dissolved in distilled or phyv-
siologieal salt solution and sterilised before injection. The intravenous
dose of a 50 per cent. solution of glucose for man and animal is about
1-0 c.c. per Kg. body-weight. Rabbits may receive about 2-4 c.c.
per Kg. body-weight. For subcutaneous injection a 10 per cent.
and for intraperitoneal injection a 5 per cent. solution 1s recom-
mended (Milks, 1930). Dioxyacetone in a 20 per cent. solution in
physiological salt solution [Oxantin (Hoechst)] could be adninistered
intravenously in half the doses prescribed for glucose. Glycerin-
aldehyde also converts prussic acid into the comparatively non-toxic
glycerinaldehyde cyanhydrin.

Potassium permanganate administered in solutions up to 0-5 per
cent. 1n strength destroys by oxidation the prussic acid still present
in the gastro-intestinal tract (Kobert, 1 2; Frohner. 1919; Couch,
1932; Leschke, 1932). Hydrogen pernxide cavces the fe ation of

. . 0,+2 1 -Cor .
comparatively harmless oxamide — — — T — = = The
subcutaneous injection of hvdrogen peroxide in a 5 per cent. solution
1s recommended and also a stomach lavage (Kobert, 1902; Frihmner,
1919; Couch, 1932; Leschke, 1932).

Anmmonia inhalations are recommended as ammonia has a strong
stimulating action awd has a tendency to couvert prussic acid into
less dangerous substances (Couch, 1932).

PreveENTIiON 0F Prussic Acip PoisoNiNe.

Keeser (1930) found that rabbits fed with green feed and ferrous
chloride showed a greater resistance to cvanide poisoning than those
rabbits fed on milk rice or green feed only. Keeser concludes that
this increased vesistance in the animals which received ferrous
chloride, is due to the inereased iron content of the tissues.

IFeeds rich in carbohydrate (molasses, mealies) give a certain pro-
tection against prussic acid. 1t 1s also said that lucerne hay and
linseed cake retard the production of prussic acid and in this way
may prevent poisoning (Couch, 1932),

Investigations made by Stevn (19314) have shown that sulphur
is an excellent preventive of ' geilsiekie '’ (prussic actd polsoning
due to the ingestion of certain wilted grasses) in sheep.

FParnmers are advised to combat the disease by mixing sulphur
with their sheep licks. On farms deficient in minerals, 1.e. wheve

the animals eat bones, rags, ete., the lick should not contain more
than 5 per cent. sulphur; and on farms v ere the mineral shortage
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Fig., 2.—Chrysocoma tenuifolic Berg. (Plant used in feeding
experiments.)

Alopecia, although it had ~visted in the Willowmore mniondale

ap? ~the “~Fleuring distric.. .or the last seventy or eighty years,
acouding 1o 1o...ole information supplied by elderly and experienced

farmers, was for the first time investigated and reported upon by
Van Rensburg (1929), the then lecturer in veterimary science at the

Grootfontein School of Agriculture, ddelburg, Cape Province.
Specimens of the skin and thyroid glands of affected kids were for-
warded to Onderstepoort for histological examination. The skin

showed a crystaceous eczema and the thyroids revealed no spectfic
changes,

As the affected area in the Willowmore and Uniondale distriets
alone carries approximately two hundred and fifty thousand Angora
and mixed breed of goats, it was decided to have this disease investi-
cated.

INCIDENCE AND STATISTICS.

The disease 13 sald to be limited to ** sour veld ™. sheep
inspector who has had many years' of experience as shee™ 1nspector
m e =reas where alopecia 1s prevalent, has informed ¢ author
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that he has also seen the disease in the (‘vadock, Hofmeyr, Tarlastad,
Middelburg (Cape), Colesberg, Graaff einet, Pearston and nsen-
ville districts. In these districts, he continued, the disease mmvaria-
ably appears on farms with deficient soil which produces very little,
1f any, edible vegetation of a high nutritive value. In the course ~f
his investigations the author had ample opportunity of verifying e
latter statement.

Mr. O. T. de Villiers, (tovernment Veterinary Officer, iddel-
burg, Cape, who investigated the disease in the Cradock district,
reported that it is most prev mt in the mountainous perts of that
district. This has been the author’s experience in the  illowmore
and Uniondale districts, where the disease is limted t~ the north-
western part of Uniondale and the south-eastern part of  illc more.

It 1s impessible to express in exact figures e losses caused vy
this disease. These are, however, enormous, as can be gauged by the
fact that in the Willowmore and Uniondale districts alone over two
hundred thousand susceptible small stock are running in the affected
areas. On many farms it is impossible to rear a single kid, or lamb
of mixed breeds of sheep. On such farms it is a general »ractice not
to attempt to rear any kids, or lambe of cross-breeds of  zep, but to
buy three to six months old kids a1 lambs, which then mature on
these farms without any apparent ill-effects.

In addition to the losses amongst the young of the small stock
the owner of an ‘“ alopecia farm »’ suffers a direct heavy financial
loss due to the fact that such a farm loses considerably in value as
far as the grazing capacity for small stock is concerned.

TisE oFF THE  EAR.

The severity of the disease varies considerably from year to
vear. In years when late winter or early summer rains fall e
disease is much more prevalent than in dry years, during which e
digease either does not appear or occurs in a very mild form, even
on the most notorious alopecia farms. he disease is most prevalent
during th~ —eriod August to October, altough severe outbreaks have
been kno... to occur during May, June and July. The writer has
seen the disease in June, 1930, in the Willowmore district.

SPECIES OF ANIMALS AVFECTED.

Cases have appeared in the lambs of cross-breeds of all sheep,
in Angora kids and in the kids of cross-breeds of goats. The disease
exhibits itself in from four to fourteen days old lambs and kids and
rarely makes its appearance in these animals after the age of two
weeks.  During the worst outbreaks cases have been reported to
occur in kids up to one month old. The affected areas ~ovry the
above breeds of small stock but no Merino sheep. None of 2 niany
farmers interviewed could &1 ply the author with any infarmation
regarding the occurrence of {ue disease in Merino lambs.* akeys,
horses and cattle also run in the alopecia areas, but no cases of this
disease have ever been known to appear in the young of these
aninials.

*VanrRensburg (1925), however, mentions that some farmers reported
that they have seen alopecia in Merino lambs.
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AMorB1pITY AND MORTALITY.

The morbidity depends to a considerable extent on the rainft
It is highest after late winler or early summer rains, when the
11101b1(htv might be as high as 100 per cent. We must bear in mind
the fact that the kidding season in the affected areas extends usually
from the beginning of August to the end of October.

The mortality depends largely on the care given to the affected
animals. In cases of negligence the mortality may be as high as
90 per cent., whereas it could be reduced to 50 per cent. or less with
proper treatment. This point will be discu 1 under ** Treatment

SYMPTOMATOLOGY.
The symptoms can best be divided into primary and secondary.

Primary Symptoms.—These are the shed-"ng of the cout and
diarrhea.  The former symptom appears in @ out 95 per cent. of
the cases and frequently 1s associated with diarrhea. It rarely
happens that the affected kids aund lambs develop a pronounced
diarrhea and die hefore loss of hair oceurs.

Iig. 3.—Alopecia.  ivote loss of hair on side ot body. Ixperimental case.

On careful observation the first discernible syvmplom 1s itching
and the affected animals cun be seen seratching and biting their
sicles. At this early stage the hair, especially over the sides, can be
easily removed by haud. Macroscopically the skin on the ﬂﬁe(ted

parts of the bodv appears normal. In bad cases such animals lose

])1a(‘f1(allv the whole coat overnight and it continually seeks shelter.
In mild cases the coat is shed over a period of a few days provided
the affected animal survives the diarrheea.
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Invariably the first bald patches are to be seen over the shoulder
blades and the upper half of the hind legs (see Fig. III). By
pulling the hair on these parts an affected case can be detected in
its earliest stages. Many cases in the initial stages can be picked
out by the peculiar ruffled appearance of the hair over these parts.

As soon as diarrheea sets in the animals show inap—stence. list-
lessness and, frequently, fever. In cases of severe  arrheea the
animals die in one to three days without loss of hair.

I'ig. 4.—Alopecia. Kid showing profuse diarrheea and hairless patches on
hind legs. Experimental case.

In the course of a few hours to a few days, dep ling on the
severity of the case, the affected ds and lambs become completely
bald (see Fig. IT), with a little hair ieft on the lower narts of the
legs, the tips of the ears and tail, ar on the es ese animals
present a most peculiar appearance. In this state the animals show
symptoms of a marked general disturbance, e.g. fever, diarrhea,
inappetence, marked depression, staggering gait and, ultimately,
inability to rise.

The hair on the coloured patches of the n (in mixe breeds
of sheep and goats) i1s much more resistant to the effects of the toxin
than that on the unpigmented parts, with the result that the
coloured patches are still covered by hair, while the w igmented
parts of the skin are completely bald. Tik se, black und brown
animals are more resistant to alopecia. ywever, in bad cases these
animals also lose their hair, provided they do not die within a short
time from diarrheea.

In addition, the affected kid< develop an acute conjunctivitis,
keratitis and rhinitis (see Fig. ). Permanent loss of evesight 1s,
however, very rare.
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Secondary Symptoms.—These are an acute dermatitis, pro-
nounced diarrhea, obstruetion of the gastro-intestinal tract by hair-
balls, and acute catarrhal pneumonia.

The acute dermatitis is caused mosi prohobly by the action of
sunlight on the unprotected skin (see Fig. V [). Tt commences on
the hairless patches with an intense reddening, swelling, painfulness
and, later on, exudation. In the cowrse, of time, hard crusts are
formed on the skin. Tt is evident from Fig. IV that su  animals
experience severe pain when walking or standing with straightened
legs and back, as this causes stretching of the skin.

Fig. 11.—(a) Ruminal and () abomasal hairballs collected from a kid
which had died from alopecia.

Diarrhea almost invariably accompanies the process of shed-
ding of the hair. Diarrhea in alopecia in kids and lambs may be
caused either primarily by the toxin, as it is present in cases where
no loss of hair occurs, or secondarily, by the rritation produced by
the ingestion of large amounts of hair, or by both these factors.
Affected kids can be seen pulling out nrouthfuls of hair from the
itching skin, and chewing and swallowing then.

It ravely happens that kids shed e coat and die wi in a
comparatively short time without developing a diarrhoea. Tn these
:ases autopsy reveals one or wmore hairballs ~~mpletely obstructing
the pyloric portion of the abomasum (see I'ig. ). The abomasum 1is
distended by intense malodorous gases and its contents are in a state
of advanced decomposition. Many farmers have informed e author
that they have lost kids from the effects of hairballs up to three months
after these animals had recovered from alopecia.
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examined with the result that the number of suspicious plonts were
redueed to two, namely, the beesbossie (( rysocoma tenu lia) and
the Bothablom (Polygala teretifolia).

It was then decided to conduct experiments with these plants.

Arrangements were accordingly made wi . M. J. erreira.
Skildpadbeen, Willowmore, to conduct the experiments on s fa
which in the past has been so bad with the disease at the owner
practically stopped breeding kids and lambs, =nd resorted to tne
method of buying three to six mon s’ old ds and lambs for
purposes of speculation.

Frenp EXPERIMENTS IN THE ILLOWMORE DISTRICT.

The undermentioned experinents with higl - pregnant Angora
goats were commenced on 12th August, 1930, approximately iwo
weeks before kidding was due.

ExpErtMENT 1.

To determine whether C'hrysocoma tenuifolia 2rg. is the cause of alopecia
in kids,

Common names of plants: Bitterkarroo, heeskarroo, bitterbossie, brand-
hossie.

IFifteen goats were fed as follows:—
(a) Bitterkarroo only: 5 goats.
(b) Bitterkarroo + 0-1 gram potassium iodide per head daily: 5 goats.

(c¢) Bitterkarroo + two tablespoons of salt-bonemeal lick (1 :2) daily:
5 goats.

These animals were placed in a specially consti ted wire-netting kraal
twenty-six by sixteen yards, from which all the vegevavion, except the bitter-
karroo, was removed. The animals immediately commenced eating the bush
and completely cleared the kraal in six hours. From 13.8.30 the ani—-'-
received approximately sixty pounds of the freshly cut bush per de—
flowering plant only was utilized in the feeding expe~“nents and was « eciea
by cutting off the upper four inches of the bush. 1e material, whicn was
scattered in a shady place, in order to prevent rapid wilting, was very eagerly
eaten by the goats.

All the experimental goats received their drinking water from the same
source as the flock in order to ascertain whether the drinking water played
any part in the causation of the disease.

__The five goats in group (b) were dosed daily with 0-1 gram potassium
iodide in order to exclude an iodide deficiency. The potassium iodide was
dissolved in ordinary spring water and dosed by means of a syringe.

Each of the five goats in group (¢) received daily two tablespoonfuls of
a mixture of one part of salt and two parts of bonemeal, in order to determine
whether these substances had any direct effect on the disease, reventively
or curatively. Tt should he mentioned that many farmers in > krimp-
siekte '’ areas of the Uniondale and Willowmore districts, where this disease
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Discussion.,
From the above table it 1s evident that—

(a) five goats of the potassium iodide group aborted, and one of the
bitterkarroc group;

(b) eleven out of thirteen experimental kids developed typical symptoms
of alopecia, and of these eight died and one was killed in extrems;

(¢) only one of the twin kids developed alopecia;

() the earliest case of alopecia appeared three days and the latest one
eleven days after birth;

(¢) death occurred two to twelve days after the appearance of symptoms;
one kid died on the day alopecia was noticed;

(#) three pregnant goats died from the effects of the bitterkarroo and
one was killed in ewtremis,

The appearance, course, symptoms and post-mortem appearances of
alopecia, as it was noticed in the experimental kids, coincided completely
with those encountered in the natural cases of the disease.

The mother goats, although well-fed, were much worse in condition and
consumed much larger quantities of water than the fifteen animals in Experi-
ment [T, which, in addition to the ‘° Bothablombos ’’, received the same amount
of lucerne~hay and green barley as the goats in Experiment L.

ExpErimext 11

Polygala teretifolia, Thunb.

Common name: Bothablombos.

Fifteen pregnant Angora goats were placed in a pen erected about fifty
vards away from that of Experiment I and received daily sixty poundb of the
flesh flowering tops of the * Bothablombos >’ from 12.8.30 to 27.9.30. The
animals picked off all the flowers and took very little of the leaves of the
plant, with the result that they ingested only about thirty of the sixty
pounds of plant offered them. As the animals steadily lost in condition they
received twenty pounds of lucerne-hay and forty pounds of green harley in
the afternoon.

The following experiments were conducted : —
(a) Bothablombos only: 5 goats.
(b) Bothablombos + 0-1 gram potassium iodide per head daily: 5 goats.

(¢) Bothablombos 4+ two tablespoonfuls of salt-bonemeal lick (1 . 2) per
head daily: 5 goats.

Up to 1.9.30 two goats in (b), one in (¢), and one in (a) aborted. These
four animals were replaced by four pregnant goats on 1.9.30. On 5.9.30 another
potassium iodide goat aborted. The rest of the goats gave birth to normal
kids. At the time the experiment was discontinued there were ten kids rang-
ing in age from two to five weeks. Both the kids and their mothers were 1n
pood condition and perfect health.

Discussion.
The fresh ‘¢ Bothablombos >’ in the quantities fed had no deleterious effects
on the experimental animals. Three potassium iodide goats, one salt-bonemeal
goat, and one ‘‘ Bothablombos 7 goat aborted.

ExrerimEnT I111.

Twenty pregnant Angora goats, which daily received 0-1 gram potassium
iodide from 12.8. 30, were allowed to run with the flock. As a high percentage
of abortions occurred in the animals receiving the potassium iod the
quantity was reduced to 0-05 gram daily from 1.9.30. From this date onwards
all the experimental animals in the potassium iodide groups received 0:05
grams per head.

Cp to 14.9.30 five of the twenty goats aborted. the time the experi-
ment was discontinued, the fifteen remaining goats hud kids ra ng in age
from eleven days to six weeks. Amongst these kids only one very light case
of alopecia occurred.
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xpreriveNt LV
i Twenty pregnant Angora goats, each of which received daily 5 grams of
suiphur, were allowed to run with the remainder of the flock.
On 27.9.30, when the experiment was discontinued, the kids ranged in
age from twelve days to six weeks. Only one case of alopecia appeared amongst

these kids. Tt is of interest to note that no abortions occurred in this group
of  animals.

(lontrols.
~The rest of the flock of pregnant goats. numbering about three hundred,
which had free access to a salt-honemeal lick (1 :2), was kept as controls.

“As the owner was advised to keep the pregnant animals away from the
“ bitterkarroo 7 veld, the flock of pregnant goats were allowed to graze high
up in the mountains during daytime, and only had the opportunity of
feeding on the bitterkarroo, in the evening when they were brought home,
and early in the moruing when they were driven out.

This accounts for the extremely low percentage, namely, 2-4 per cent.,
of alopecia which occurred in the flock, of which two hundred and fifty had
already kidded at the time the experiment was discontinued. Of these animals
six had abhorted, and amongst the kids only six cases of alopecia appeared.

The owner stated that in good years, such as 1930, up to 90 per cent.,
of his kids developed alopecia.

Cotyledon wallichii and  Cotyledon ventricosa must he considered as a
possible cause of the abortions in the control flock, as these two plants,
especially the latter, grow luxuriantly on the mountain slopes. The author
witnessed a number of cases of ** krimpsiekte 7 in the control flock, and one
goat had actually aborted twins during an attack of ** krimpsiekte .

TIXPERIMENTS CoNDUCTED AT ONDERSTEPOORT.

) Since 1t was established that Chrysocoma tenwifolia (bitter-
karroo) is the cause of alopecia, which occurs so extensively in kids
and lambs of mixed breeds in the Willownore and neighbouring
distriets, it was decided to continue the investigations at Ondersie-
poort. The first point that had to be settled was whether the plant
in the dry state was capable of producing the disease. This naturally
was of the utmost importance, as it was the most important factor
to determine whether or not it would be possible to conduct experi-
ments al Ondersteporto. As will he seen in the course of the under-
mentioned experiments, the dried plani was found to produce the
disease, and 1t was proposed to investigate the following points in
connection with alopecia: :—

() The susceptibility of Merino lambs to alopecia.

(b)y The age tactor. This is a point of enormous practical and
economical importance.  How long before kidding must
ihe pregnant goals and sheep Dbe removed  from the
“ bhitterkarroo 7 veld in order to  prevent alopecia?
lixperienced farmers mainfain that no cases of alopecia

will appear if the pregnant animals are removed from
“alopecia veld 7 fourteen days before kidding and kept
away from such veld until the kids are fourteen days old.
This ° time limit 7 could be easily determined by experi-
ment. Tt will be realized that this  time limit " is of
the utmost importance, as the feeding of thousands of
pregnant animals involves large sums of money and fre-
quently is impossible. = 1s, therefore, in the interest of
the farmers concerned to know exactly how long to keep
their animals away from “ alopecia veld .
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(¢) Is the alopecia-toxin prepared in  : system or is it con-
tained as such in the plant?

(d) Does the °° bitterkarroo’”’ *from ‘‘ alopecia-free ’ aveas
also produce the disease? : is an interesting fact at
alopecia only occurs in certain parts of the «ffected dis-
triets. In the Willowmore and Uniondale  stricts the
disease 1s very prevalent in the mountainous parts,
whereas 1t is of extreme rare occurrence on the even veld.
The grazing on the ‘“ alope~ia farms ’’ is verv poor, with
the result that the animals ave to relv to a g~ extent
on the ‘* bitterkarroo ”” for their foc  whereas e veld
of the ‘‘ alopecia-free farms is ot a much superior
quality. TIs the quality of the veld or a difference in the
toxicity of the responsible plant in d =rent localities the
determining factor in the occurrence ot alopecia?

2

PRELIMINARY EXI RIMENTS.

ExprriMENT I
To ascertain whether the plant in the dry state will still produce alopecia.

Pregnant Angora goats obtained from the Willowmore districts were
employed in these experiments. The ‘ bitterkarroo’ bush was collected in
the flowering stage on the farm Skildpadbeen, and sun-dried and forwarded
te Onderstepoort.

Goats 29207 and 29214 were starved for twenty-four hours and then
offered the dried ¢ bitterkarroo’’. As nothing was ingested during the
following twenty-four hours, the dried bush was cut up coarsely and mixed
with lucerne-hay. During the following three days the animals did not ouch
the mixture. As a good milk-yield is essential for the production of alopecia,
it was thought inadvisable to discontinue starvation, and drenching was
resorted to in all the following experiments.

The above animals received daily (except Snndays) 400 grams of the =~
plant from 27.10.30. On 8.11.30 No. 22907 aborted and was discharged.
the abortion was most probably caused by the ‘¢ bitterkarroo ’’, this was au
indication that the animals were receiving too large quantities of the plant.
Consequently goat 29215, together with goats 2906 and 29203, the latter two
having been added to the experiment on 10.11.30, received daily (except
Sundays), 200 grams of the plant until the date of lambing, when the dose
was increased to 400 and 800 grams on alternate days.

Result.

Goat 29203.—This animal .kidded on 30.11.30 (kid 29371). On 16.12.30
it accidently inspired some of the dremching material with fatal results. Up
to the time of death this animal had received 12-4 kilograms of the dried
plant in the course of five weeks without any deleterious effects.

Kid 29371 (born on 30.11.30).—9.12.30: Diarrhea. 10.12.30: Diarrhea
with straining. At 2 p.m. the animal was noticed stamping with the hind-
legs, swishing the tail, running about and biting at its sides and hindlegs.
[t was seen chewing and swallowing the hair which had been pulled out
during the biting. On closer examination it was found that the hair over
the shoulder-blade, the sides and the lateral aspects of the hindlegs could
be removed very easily (see Fig. I). Temperature: 103-4° F. The animals
keenly sought shade. Macroscopically the skin appeared perfectly normal.

11.12.30.—Diarrheea. Sides almost completely hairless; hair on neck and
back easily removable, Temperature- 103-8° F. Pronounced acute catarrhal

conjunectivitis. Losing in condition. ulse: 120, strong. Inappetence.
12.12.30.—Diarrhea pronounced. Hairless areas on the skin on th~ sides
are red, warm, painful, and swollen. Temperature: 103:6° F. alse

124, strong. Inappetence.
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13.12.30.—Diarrhea pronounced. Losing in condition. Shec¢ ng of the
coat continuned. Acute catarrhal conjunctivitis. The hairless porwon of the
skin shows an acute dermatiis. Animal walking with stiff legs, as movement
causes stretching of the inflamed skin with consequent pain. Tempe=~*ure:
104-4° F. Animal shows symptoms of severe irritation of the skin. 1lse :
118, strong. Inappetence.

14.12.30, 15.12.30, 16.12.30.—Condition as on 13.12.30. As the mother
goat 29203 died, on 16.12.30, the kid was handreared from this date onwards
on cow’s milk. TInappetence.

0 17.12.30.—Diarrhea pronounced. Losing in condition and very apathetic.
Moist dermatitis. Still shedding coat. A bilateral purulent conjunctivitis with
the lids of the eyes glued together. An increased discharged from the
nostrils. Temperature: 103:6° ¥. The inflamed skin over the lateral aspect
of the thigh shows a dry crustaceous dermatitis with deep bloo ained
cracks (see Fig. III). Pulse: 132, strong. Inappetence.

18.12.30.—Diarrhea prooounced. Condition bad. irless portion of skin
swollen, reddened, painful, and hard. Animal appears midebound, ~*ands with
back arched and moves with difficulty. Temperature: 103-4 F. Ise: 128,

strong. Inappetence,

. 19.12.30, 20.12.30.—Condition as on 18.12.30. Animal almost hairless.
Little hair left on the legs, back, and head. Diffuse crustaceous dermatitis.
Inappetence.

21.12.80.—As on 20.12.30.

22.12.30.—New hair appearing on the first hairless patches. Diarrheea
pronounced, acute purulent conjunctivitis and rhinitis. Diffuse crustaceous
dermatitis, with bleeding cracks. Temperature: 102-8° F. Not feeding.
Condition very bad. Pulse: 124, strong.

The above-described skin lesions and symptoms culminated in death during
the night of 26.12.30.

Post-mortem Appearances.—Almost complete hairlessness with new coat
appearing on some parts of the skin; cachexia, anaemia; acute purulent
conjunctivitis and rhinitis; acute crustaceous dermatitis, hyperaemia of the
lungs and liver; marked atrophy of the spleen; hairballs in rumen [sece
TI'1ig. IX (a)] and abomasum [see Fig. IX (b)], the latter completely obstruct-
ing the pyloric portion of the abomasum; acute catarrhall duodenitis, jejunitis
and colitis; entire gastro-intestinal tract completely devoid of ingesta.

Goat 29214.—This animal gave birth to a normal kid 1. 29373) on 5.12.30.
From 27.10.30 to 5.13.30 goat 29214 received 23-2 kilograms of the dry plant
without developing any symptoms of ill-health.

Kid 29373 (born 5.12.30). 11.12.30.—Stamping with hind feet, swishing
the tail, running about, and biting at external surface of hind legs. On closer
examination the hair on the sides and external surfaces of the legs and t- -
slighter extent on the back can be easily removed. Temperature: 103-8°
Pulse and respiration normal. No diarrbheea.

12.12.30.—Hairless patches on the sides and back. Temperature: 3:9° F.
Animal exhibits symptoms of marked irritation of the skin. Bitiug at the
sides, chewing and swallowing the extracted hair.

13.12.80.—As on 12.12.30.

14.12.30.—Sides and lateral aspect of the thighs completely hairless. The
hairless portions of the skin show signs of inflammation.

15.12.30.—Diarrhwa. Shedding of coat progressing. Temperature :
103-4° F. Slight catarrhal conjunctivitis.

16.12.30.—Pronounced diarrhea. Losing in condition. Alopecia
gressing. Acute catarrhal conjunctivitis and rhinitis. Temperature: 103
Pulse: 118, strong.

17.12.30, 18.12.30, 19.12.30, 20.12.30.—Condition growing worse. DPro-
nounced diarrheea and loss in condition.. Acute purulent conjunctivitis e=-
rhinitis. Shedding of coat and dermatitis progressing. Temperature: 102-8°
Pulse: 124, strong.
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New hair appearing on the hairless
From this date onwards there was steady improvement

in the condition of the animal until complete recovery on 5.1.31.

|

Tapre I1 (Experiment I).

Dried Willowmore

‘¢ Bitterkarroo 7.

r Date of

Date on . Quantity ‘ )
P Period . Date appear-
G? at which ‘ f Ofl dry KYld of aﬁge of Remarks,
~o. ) dosage 1 ’ dosage. pq‘{ltd No. ‘ hirth. alopecia
‘ commenced. received. | cymptoms.
| \ | |
\
20207 | 27/10/30 ! 11days| 4 ke ‘ — — — | Aborted on 8/11/30.
28203 10/11/30 | 35 days | 124 kg. 29371 30/11/30 | 9/12/30 | Diarrheea appeared on
i 9/12/30, and alo-
‘ preie on 10/12/30.
! K died on
’ 26, 12/30.
20214 | 27/10/30 | 20days| 232 ke | 20373 | 5/12/30 | 11/12/30 | opecia. Complete
recovery had taken
’ place on 5/1/31.
20205 | 10/11/30 | 33days| 126 ke. | 29368 | 20/11/30 — Goat No. 20205, was
\ found ad on
! 11/12/30.  Cause
of death unknown.
‘ | Kid developed on
| symptoms of alo-
‘ | pecia.
|

Gout 29205.—This animal kidded on 20.11.30 (kid 29368). ~From 10.11.30
up to the time of death from an unknown cause on 11.12.30 it had received
12-6 kilograms of the dry * hitterkarroo .

Goat 29205 was in perfect health up to 11.12.30 and was found dead in
the stable the next morning.

Post-mortem Appearance.—Heart in diastole with both ventricles markedly
distended with coagulated blood; marked hyperaemia and slight oedema of
the lungs; degenerative changes in the liver; at the junction of the inter-
mediate zone and medulla of the kidney there was deposition of a gritty
material ; haemorrhages in the peritracheal tissues; a slight chronic duodenitis
and jejunitis.

rked
peculiar bouies 1in

Iistology.—Liver: Slight hyperaemia; severe fatty c}ianges more
at the peripheri. Kidneys: Marked fatty changes;
medulla of unknown significance.

Kid 29368.—This animal remained perfectly healthy in spite of the fact
that it was suckled by its mother, which was drenched in the same way as
goats 29203 and 29214 for three weeks.

Discussion.

Four pregnant goats were employed in this experiment (Table II), with
the result that two typical cases of alopecia in kids were produced. One
animal aborted on the twelfth day of the experiment and one died from an
unknown cause three weeks after it had given birth to a normal kid. Tt will be
noticed from Table IT that 12-4 kg. and 23-2 kg. of the dry plant sufficed
to produce the disease, while in another case was 12:6 kg. apparently below
the minimum toxic dose necessary for the production of the disease.
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The plant was collected in the flowering stage during October on the farm
Springfontein, Colesberg District. Another attempt was made to persuade
the experimental animals to take the plant voluntarily, but thi~ had to be
a}lz)andoned as after three davs’ starvation they still refused to t > the fresh
plant

Goat 29208.—On each of two consecutive days this animal received 400
grams of the dry plant.

Result.—8ix hours after the second dose the animal exhibited a protfuse
diarrhea associated with pronounced straining, complete inappetence, and
drowsiness. An almost hairless kid was aborted, with the result that the animal
had to bhe discharged from this experiment. Resplratlon and pulse accelerated.
On each of three consecutive days she received a mixture of 200 c.c. of lime-
water and 100 c.c. of raw linseed oil, and had completely recovered in a
week. The total quantity of dry =~ 1t received was 800 grams.

Goat 29210.—Received 400 grams of the dry plant on each of two con-
secutive days.

Result.—8Six hours after the second dose a profuse diarrheca set 1in.
Tympanites, apathy, salivation, straining, and an accelerated puise and
respiration were the mnost outstanding symptoms. A mixture of 200 c.c. of
limewater and 100 c.c. raw linseed oil was of no avail, death occurring sixty
hours after the commencement of the experiment. The total quantity of dry
plant received was 800 grams.

Post-mortem  Appearances.—General c¢yanosls; numerous subepicardial
haemorrhages; heart in diastole and the ventricles and auricles distended
with coagulated blood; hyperaemia and oedema of the lungs; hyperaemia
of the liver; atrophy of the spleen; an acute catarrhal gastro- enter1t1s The
uterus contained an almost mature foetus.

GFoat 29219.—This animal, after having received 400 grams of the dry
piant on each of two consecutive days, developed the above-described symntoms
and died 40 hours after the commencement of the experiment. The total
quantity of dry plant received was 800 grams.

Post-mortem Appearances.—General cyanosis: heart in diastole and hoth
ventricles distended with coagulated hlood: numerous subendocardial
haemorrhages in left ventricles; hyperaemia and slight oedema of the lungs:
hyperaemia of the liver; haemorrhages in the abomasum: an acute catarrhal
enteritis.

The uterus contained an almost mature foetus.

As the Colesherg ‘¢ bitterkarroo’ proved to be more toxic than the
Willowmore specimen, the following pregnant goats were drenched with smaller
quantities of the plant.

Goat 29206—

6.11.30.—200 grams of the dry plant.

7.11 30.—200 grams of the dry plant.

8.11.30.—Pronounced diarrheea and other symptoms as previously described.
Treated with raw linseed oil and limewater.

9.11.30.—Marked improvement. Again treated.

10.11.30.—Completely recovered.

11.11.30-16.11.80.—50 grams of dry plant daily.

16.11.30.—Twin kids born (Nos. 29357 and 29359).

17.11.80.—100 grams of the dry plant.

18.11.30.—100 grams of the dry plant.

19.11.80.—Slight diarrhea; inappetence and apathy; 100 grams of the
dry plant. i

20.11.30.—Profuse diarrheea; treated with raw linseed oil and limewater
as previously described.

21.11.30.—Recovering.
22.11.30.—Completely recovered; 100 grams of the dry plant.
23.11.30-25.11.30.—100 grams of the dry plant daily.

The animal was in a poor condition with a consequent low milk yield,
with the result that she had to be discharged from the experiment.
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The total quantity of dry plant received was 1,400 grams in the course
of nineteen days.

Kid 29357.—This animal, together with kid 29368, had to be partly hand-
reared as their mother (goat 29206) had very little milk. As was expected on
account of the little mother’s milk obtained, this kid developed no symptoms
of alopecia.

Kid 29358.—It died twenty-four hours after birth, the post-mortem
revealing an acute catarrhal duodenitis and jejunitis.

Goat 29211—
6.11.30.—200 grams of the dry plant.

7.11.30.—200 grams of the dry plant.
8.11.30.—Diarrhwa with the accompanying symptoms.

9.11.30-10.11.30.—Treated wi raw sed water as e-
viously described.

11.11.30.—Completely recovered.

11.11.80-5.12.30.—50 grams ot the dry plant daily.

6.12.30.—Gave birth to a mnormal kid (No. 29374); 300 grams of the
dry plant.

8.11.30.—300 grams of the dry plant.

9.11.30.—400 grams of the dry plant.

10.12.30.—400 grams of the dry plant.

11.12.30.—Pronounced  diarrhea with the accompanying symptoms;
received a mixture consisting of 40 c.c. raw linseed oil, 100 c.c. limewater,
and 1 gram tannic acid.

12.12.30.—Pronounced improvement.
13.12.30.—Pronounced improvement.
14.12.30.—Completely recovered.

15.12.30.—300 grams of the dry plant.
17.12.30.—Slight diarrhea.

18.12.80.—Slight diarrhea; 200 grams of the dry plant.
19.12.30.—Slight diarrheea.

20.12.30.—300 grams of the dry plant.
22.12.30.—300 grams of the dry plant.
23.12.30.—300 grams of the dry plant.
24.12.30.—300 grams of the dry plant.
27.12.33.—300 grams of the dry plant.
29.12.30-5.1.31.—Daily 300 grams of the dry plant.

The animal received a total of 6:7 kilograms of the dry plant in the course
of two months.

Kid 29374.—It developed no symptoms of alopecia.

Goat 29212—
6.11.30.—200 grams of the dry plant.

7.11.80.—200 grams of the dry plant.

8.11.30.—Diarrhea with its accompanying symptoms; treated with a
mixture of raw linseed oil, limewater and tannic acid as described before.

9.11.80.—JTmproved ; again treated.
10.11.30.—Improved; again treated.
11.11.30.—Complete recovery.

11.11.30-30.11.30.—50 grams of the dry plant daily.
30.11.80.—Gave birth to a normal kid (No. 29370).
1.12.30.—150 grams of the dry plant.

2,12.30.—150 grams of the dry plant.
3.12.30-10.12.30.—300 grams of the dry plant daily.

11.12.30.—Pronounced diarrhea with its accompanying symptoms; treated
with a mixture of raw linseed oil, limewater, and tannic acid.

12.12.30.—Marked improvement.
13.12.30.—Improving.
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14.12.30.—Complete recovery, hut poor in condition with a consequent
low milk vield.

As this animal was in such a poor condition, it was decided to discontinue
thz drenching. It received 3-95 kilograms of the dry plant in the course of
thirty-five days.

KNid 29370 (born on 30.11.30).—O0n 13.12.30 the kid developed a pro-
nounced diarrhea and showed apathy and inappetence. IFrom 15.12.30 rapid
mmprovement set in until complete recovery on 17.12.30.,

No svmptom of alopecia appeared.

(foat 20218

6.11.30.—200 grams of the dry plant.

7.11.30.—200 grams of the dry plant.

2.11.30.—Pronounced diarrhea and listlessness, pulse extremely accele-
rated and weak: respiration hurried.

9.11.30.—Died previous night.

Lost-mortem Appearances.—Advanced decomposition: an acute catarrhal
gastro-enteritis; an almost full-grown feoetus in uterus.

Result,

Seven pregnant goats were engaged in this experiment (Table 1T1). The
Colesherg ““ hitterkarroo’ proved to he much more toxie than the Willow-
more variety, with the result that one animal ahorted and three died. The
milk vield of two of the goats was very low. Unfortunately the conclusi~=s
concerning alopecia in this experiment have to he drawun from one case .
29211) only, and this was negative,

In the casc of kid 29370 (mother goat 29212) a pronounced diarrhoea
developed at the age of twelve days, and had the drenching of its mother not
heen discontinued from the fourth day after birth, the possibility exists that
it would have developed alopecia. as diarrhwa sometimes precedes the shedding
of the hair.

ExrErRIMENT /.
To ascertain whether it is possible to produce alopecia in kids by drench-
ing their mothers from the day of parturition.

Goat 29215.—Kidded on 13.11.30 (kid 29355). TFrom 13.11.30 to 8.12.30
this animal received 11-G kilograms of the dry Willowmore ‘¢ bitterkarroo .

Kid 29355.—1t developed no symptoms of alopecia.

Foat 29209.—Kidded on 15.11.30 (Kid 29356).

15.11.30 to 9.12.30 this goat received 11:2 kilograms of the Willowmore
“ bitterkarroo 7.

Kid 29356.—1t developed no symptoms of alopecia.

Result.

From the above it would appear that for the production of alopecia in
kids it is necessary that they be exposed to the effects of the toxin during a
part of their intra-uterine life. This point will he discussed at the conclusion
of this article.

lixperniext V.

To determine whether alopecia can be produced in kids by drenching them

with the Willowmore ¢ bitterkarroo .

Kid 29246 (Mother 29216).—This animal, which was born on 1.11.30,
~received the following amounts of the dry plant.

5.11.30-8.11.30.—10 grams daily. 22.11.30.—40 grams.
10.11.30.—15 grams daily. 24.11.30.—45 grams.
14.11.30.—20 grams. 25.11.30.—50 grams.
15.11.30.—20 grams. 26.11.30.—50 grams.
17.11.30.—25 grams. 27.11.30.—60 grams.
18.11.30.—25 grams. 28.11.30.—80 gramnis.
19.11.30.—30 grams. 29.11.30.—90 grams.
20.11.30.—30 grams. 1.12.30.—100 grams.
21.11.30.—35 grams. 2.12.30.—100 grams.

3.12.30-8.12.30.—120 grams daily,
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It, therefore, received 1-62 kilograms of the dry plant in the course of
thirty-four days.

Result.

Complete mnegative.

Kid 29361 (mother 29217).—It was born on 15.11.30 and was drenched
with the following amounts of the dry Willowmore ‘ bitterkarroo .

19.11.30.—10 grams.

20.11.30.—10 grams.

21.11.30.—15 grams.

22.11.30.—20 grams.

24.11.30.—25 grams.

25.11.30.—30 grams.

26.11.30.—30 grams. Slight diarrheea.

27.11.30.—30 grams. Slight diarrhea.

928.11.830.—40 grams. Diarrhea improving.

29.11.30.—50 grams. Diarrhea worse.

1.12.30.—60 grams. Diarrhea improving.

2.12.30.—60 grams. Diarrhea improving.

3.12.30.—80 grams. Complete recovery.

4.12.30.—80 grams. Vomited after being drenched.

5.12.30.—100 grams. Vomited after being drenched.

6.12.30.—80 grams. Vomited after being drenched.

8.12.30.—80 grams. Vomited after heing drenched.

9.12.30.—80 grams. Vomited after being drenched.

10.12.30.—80 grams. Vomited after being drenched.

11.12.30.—100 grams. Vomited after heing drenched.

12.12.30.—100 grams. Vomited after being drenched.

13.12.30.—100 grams. Vomited after being drenched.

15.12.30.—100 grams. Vomited after being drenched.

This kid received 1-36 kilograms of the dry plant during a period of
twenty-six days without developing any symp+*-ms of alopecia, the only notice-

able ill-effect being a transitory diarrheea. mesis was probably due to-the
large amount of fluid given.

Result.

None of the kids developed symptoms of alopecia, in spite of the fact

that they received maximum amounts of the dry plant over a long period.
Exprrivext V1.

To ascertain whether Merino lambs are susceptible to alopecia.

For this purpose four pregnant Merino ewes were drenched with the
dry Willowmore ¢ bitterkarroo’. The dry plant as such was offered to the
sheep, but was refused. Small quantities were then mixed with dry lucerne-

hay, but still the animals bluntly refused to take any of the mixture. Hence
it was resorted to drenching.

) As nothing was known about the effects of the plant on Merino sheep,
it was decided first to determine these before commencing the actual experi-
ment. To this end sheep 38412 was drenched with the dry plant.

Sheep 38412—

13.10.30—400 grams.

14.10.30.—400 grams.

15.10.30.—400 grams.

16.10.30.—400 grams in the morning and 400 grams in the afternoon.
17.10.30.—400 grams in the morning and 400 grams in the afternoon.
18.10.30.—Slight diarrhea. 400 grams.

~20.10.30.—400 grams in the morning and 400 grams in the afternoon.
Slight diarrhea.

21.10.34.—400 grams; diarrheea; listlessness: accelerated pulse and
respiration; thirst.
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22.10.30.—400 grams in the morning and 400 grams in the afternoon;
diarrhea pronounced.

23.10.30.—Pronounced diarrhea and straining; general weakness; pulse
extremely accelerated: respiration hurried; losing condition; drenching dis-
continued.

These symptoms culminated in death during the night of 25.10.30.

Post-mortem Appearances.—Decomposition too advanced to discern any
definite lesions.

Result.

The animal developed a slight diarrheea after having received 2-8 kilo-
grams of the dry plant in the course of five days. The doses for the pregnant
animals were based on the effects of the above quantities of the plant on this
sheep. Tn order to be able to draw definite conclusions from the results of
this experiment the ewes will have to receive maximum quantities of the
plant. As the ahove sheep apparently tolerated 2-8 kilograms of the dry plant
given in five days with very slight ill-effects, it was decided to give the pregnant
ewes 400 grams daily.

LFwe 29199—

27.10.30.—400 grams.

28.10.30.—400 grams.

29.10.30.—400 grams. Gave birth to a normal lamb (No. 29243).

30.10.30.—400 grams.

31.10.30.—400 grams in the morning and 400 grams in the afternoon.

1.11.30.—400 grams; slight diarrheea in the afternoon.

2.11.30.—Diarrheea ; salivation; pronounced thirst; straining; accele-
rated pulse and respiration.

3.11.30.—Died.

Post-mortem Appearances.—General cyanosis; numerous sub-epicardial
haemorrhages; degeneration of myocard; hyperaemia and slight nedema of
the lungs; pronounced degeneration of the liver and kidneys; ati a1y of the

spleen; pronounced acute catarrhal enteritis affecting the whole u. the small
and big intestine.

Lamb 29243 (born 29.10.30).—It was suckled by its mother for five days
only, and as a result of her death it had to be fed on cow’s milk.

Result.
No symptoms of alopecia developed.
Ewe 29196—
29.10.30-4.11.30.—400 grams daily.
3.11.30.—Gave birth to a normal lamb (No. 29242).

5.11.30.—Slight diarrheea; treated with a mixture of limewater and raw
linseed oil.

6.11.30.—Diarrheea; treated as above.

7.11.30.—Recovered.

8.11.30.—200 grams.

10.11.30.—Diarrheea ; limewater and raw linseed oil.

11.11.30.—Diarrhea improving, but condition poor.

12.11.30.—Milk yield very low; condition poor.

13.11.30-14.11.30.—Milk yield very low; condition poor.

This animal, with its lamb, No. 29242, were discharged on 17.11.30, as it
had very little milk. On the morning of 19.11.30 it was found dead.

Post-mortem Appearances—Anaemia; cachexia; hyperaemia; oedema and
emphysema of the lungs, with a large amount of coagulated blood in the
brenchi and trachea: heart in systole.
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Lamb 29241 (born on 3.11.30).—As its mother (Kwe 29196) had very little
milk, it had to be partly hand-reared.
Result.
This animal developed no svmptoms of alopecia.
FEwe 29197—
29.10.30~4.11.30.—400 grams daily.
3.11.30.—Gave birth to a normal lamb (No. 29241).

5.11.30.—Slight diarrheen : treated with a mixture of limewater and raw
linseed oil.

6.11.30.—Diarrhea; treated as above.

7.11.30.—Diarrhwea ; treated as ahove.

R.11.30.—Pronounced diarrhea: vomiting: apathetic; accelerated and
weak pulse: hurried respiration.

Died at 9 a.m.

Post-mortem Appearances.—General cyvanosis: marked hydrothorax; both
ventricles of the heart distended with coagulated hlood; hyperaemia and
oedema of the lungs with ruminal contents in the trachea and bronchi: slight
haemonchosis; an acute catarrhal enteritits affecting both the small and hig
Intestine.

Histology.—Heart, liver, spleen, and kidneys: Negative.

Lamb 29241.—Died from a bilateral acute lobar pneumonia during the
night on 13.11.30 without having developed any symptoms of alopecia.

Fwe 29195—

29.10.30-4.11.30.—400 grams daily.

1.11.30.—Gave hirth to a normal lamb. Animal was discharged from the
experiment, as it had no milk.

On 6.11.30 it developed a diarrhea. and in spite of treatment with lime-
water and raw linseed o1l it died during the night of 7.11.30.

Post-mortem Appearances.—General cvanosis: hyperaemia and cedema of

the lungs; slight hydroperitoneum and hydrothorax: hoth auricles and
ventricles of the heart distended with coagulated blood; atrophy of the spleen;
acute catarrhal abomasitis  duodenitis, typhlitis and colitis:  a croupous
jenunitis.

Histology.—DLiver, heart. spleen, and kidney: Negative.

Lemh (died before it was numbered).—It was found dead on the morning
of 6.11.30, and the post-mortem revealed an acute catarrhal gastritis.

Result.

The results of this experiment as far as alopecia is concerned are incon-
clusive, owing to the fact that the quantities of the plant given had pro-
nounced toxic effects on the shecp, with the result that they either had very
little or no milk for the lambs or died. The dry plant proved to be more
toxic to sheep than to goats.

Tre Krrecrs or Porassivy [opinpe ON  REGNANT ANGORA (FOATS.

It 1s of interest {o submit on the next page a table of the
abortions which occurred in the experimental groups of Angora
goats receiving potassium Jodide. The caleulatious of the daily
doses of potassium iodide for the pregmant goats was based upon

the work of Kellv* (1925).

F Kelly, F. C. (1925): The Influence of Small Quantities of WI on the
Assimilation of N.P. and Ca in the Growing Pig. Biochem. Jnl., . 559-568.
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The facts contained in the above table must be viewed in the
light of the following iunformation. The total number of pregnant
goats employed in Experiment I was twenty-four and of these eight
received potassium  1odide.  Of these twenty-four animals six
aborted, five of which were engaged in the potassium ilodide eroup
and one in the salt-bonemeal group. Hence the abortions in the
the Bothablombos group. The abortions in the potassium iodide
group therefore amounted to 43 per cent., whereas 1n the rest of the
animals in Kxpertment {1 they amounted to 105 per cent.

In Experiment Il nineteen pregnant goats were engaged and of
these seven belonged to the potassium iodide group. Of the seven
potassium iodide animals three aboried, whereas in the rest of the
animals one abortion occurred in the salt-bonemeal group and one in
the Bothalombos group. The abortion in the potassum group therve-
fore amounted to 43 per cent., whereas in the rest of the animals in
Experintent [T they amounted to 105 per cent.

In Experiment [T twenty pregnant goats, which received potas-
stum todide as described before, were allowed to van with the flock of
pregnant goats. Of these animals five aborted, the percentage of
abortions being 25 per cent,

The twenty pregnant goats receiving 5 grams of sulphur waly,
and running with the twenty potassium iodide goats in the same
flock, as well as the flock of three hundred pregnant gouats, served as
controls to the animals receiving potassium 1odide. No abortions
occurved in the sulphur group, whereas only six occurred in the flock
of three hundred pregnant goats.

FFrom the above it is evident that the percentage abortions in
the potassium 1odide-bitterkarroo group in comparison with the other
potassium 1odide groups 1s abnormally high. As the bitterkarroo
itself is ineclined to produce abortions this high percentage 15 quite
conceivable.

With regard to the abortions in the flock cotvledonosis must he
taken Into consideration.

DIKCTSSION.

It has been definitely proved both during the course of field
experiments in the Willowmore district and at Onderstepoort that
Chrysocoma tenuifolio is the cause of alopecia in kids and the lambs
of cross-breeds of sheep. This plant is ingested by the pregnant and
lactating animals and the ** toxin " producing alopecia eliminated in
the milk, which is ingested by the kids and lambs. Tt 1s in this way
that the latter animals contract alopecia. IFurthermore, it as been
shown that the sun-dried plant i1s also capable of causing the disease.
In the experimental animals the earliest case of alopecia ~~curred in
a three-day-old kid and the latest case in an eleven-dav-o.  kid.

PRrEVENTION.

In order to prevent the disease it is obvious that the preonant
and suckling animals should be kept away from veld where ere is
luxurious growth of the ** bitterkarroo . On farms where the moun-
tain grazing is of a good quality, and where there is a sufficient water
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supply for the growing of green foodstuffs, this method of preventing
the disease can be applied with great success. The position 1s
different on farms where the above conditions do not exist. ;18 on
the latter farms that the owners completely discontinued kidaing and
lambing, as they suffered losses up to 100 per cent.

Tt was previously mentioned that many farmers cor at the dis-
ease with great success by removing the pregnant animals from
““ bitterkarroo-veld > fourteen days before kid ng and lambing and
not returning them to such veld before the kids and lambs are fourteen
days old. There is no experimental evidence to bear this out, uat
both from field observations and experimental »osults it appears at
after the age of fourteen days kids and lambs w  not, or very rarely,
develop the disease. Very few cases are known where three and four
weeks” old kids and lambs suffered om alopecia.

Another method practised by farmers with a fair degree of success
in preventing alopecia is the partly milking of the suckling goats and
ewes. This milk is taken by the natives without any deleterious
effects.

THE SUSCEPTIBILITY OF THE YOUNG OF IFFERENT CTASSES OF STOCK
TO ALOPECIA.

Up to the preseut alopecia has been known to occur only in kids
and lambs of Blackhead Persians and all cross-breeds of sheep.
No cases have been reported in Merino lambs or any species of
domestic animals, except those mentioned in Merino lambs hv an
Renshurg (1925). Nothing definite can be said concerning e sus-
ceptibility of Merino lambs to alopecia, as no Merino she are kept
in the alopecia areas. The results of the experiment couducted at
Onderstepoort to determine the susceptibility of Merino lambs to
alopecia are inconclusive.

Tur SUSCEPTIBILITY OF FULL-GROWN SHEEP AND (0ATS TO THE
Erreers or THE ¢ BITTERKARROO 7.

Merino ewes proved to be more susceptible than  1gora goats.
A noteworthy fact is that in the course of the Willowmore experi-
ments 1t was found that when the fresh flowering °‘ bitterkarroo ™’
alone was fed to the Angora goats at the rate of four pounds per head
per day the animals developed a fatal diarrhecea, whereas the same
amount of plant, when supplemented by lucarne-hay and green
barley, had no ill-effects, with the exception of 1ss in condition. It
might be stated that at Onderstepoort excellent results were obtained
by treating the diarrhwa with a mixture of 1  c.c. raw Vinceed oil,
100 c.c. limewater and 1-0 gram tannic acid. Both at owiore
and at Onderstepoort a large number of animals, which ¢ xd m
diarrheea caused by the °° bitterkarroo 7, were treated with limewater
and raw linseed oil, and with a mixture of mewater, raw linseed
oil and tannic acide and the latter miixture was found to be far
superior to the former.
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Vi

Trar Diruer Frreors or Tk BITTERKARROO 0N IDS.

Two four-dayv-old kids were drenched daily with comparatively
large amounts of the dry plant without any apparvent ill-effects, one
of the kids showing a shght transient dimrrhea.  No symptoms of
alopecia developed. I'rom these results it appears that either (a) the
““alopecia-toxin 7 is not present as such in the plant, but has to be
formed or modified by the mother woat or ewe. or (D) for the
appearance of alopecia 1t 1s essential that the * alopecia-toxin 77 must
act on the fetus for a certain period. or (¢) the amount of plant given,
although maximum quantities were administered, was too small. In
the last case it must be remembered that the mother-goats consumed
approximately four pounds of the fresh plant per head per day and
the possibility exisls that the  alopecia-toxin 7" might he exereted in
the milk in a concentrated solution. 1t 13 obvious that such enormous
amounts of plant cannot be administered to kids and lambs.

In this connection 1t might be stated that two coats were dreuched
for twenty-five days with the dry plant from the day they kidded
and their voung did not develope alopecia.

TIE RELATIVE TOXICITY OF THE COLESBERG AND WILLOWMORE

UBITTERKARROO © TO FULL-GROWN ANGORA  GOATS.

Both varietiex of the plant were utilized in the dry state and in
the flowering stage. The Colesherg variely proved to be much more
toxic than that obtained from Willowmore. The only mnoticeable
difference 1n the two varieties wax that the Colesberg plant showed
a much more luxuriant growth than the Willowmore variety. The
rainfall three months prior to the collection of the plant was much
higher in the Willowmore (han in the Colesberg  istrict. The soil
on whicl the ** bitterkarroo " was collected in the Colesberg District
1+ of a much superior gualifx than that of the farm on which the
Willowmore plant was collected.

THE RELATION BETWEEN ALOPKCIA AND THE DIARRINCA.

In a number of casex of alopecia in kids and lambs the alopecia
was preceded by a diarrhea. but in the great majority of cases,
alopecia was the first noticeable symptom.  Apparently the cause of
diarrhea i the kids and lambs s a two-fold one. namely, a toxin
contained i the © bitterkarroo ™ plant and excreted in the milk and
one caused by the mechanical irvitation of the ingested hair.  After
the appearance of alopecia these two factors will act as synergisis,
Most probably the above toxin 1x also vesponsible for the diarrhea
in the full-grown goats and sheep.  Whether this = disrrhea-
producing toxin 77 is identical with the © alopecia-producing toxin
iy an open question. The © diarrhea-producing toxin 7' complicates
the alopecia experiments, as large amounts of (he plant have to be
given in order to produce the disease, and on the other hand a sub-
toxic dose must be given, as it ix essential for the suckling sheep
and goats to have a high milk-vield.

POTASSIUM TODIDE AND 11TS RELATION 10 ABORTION.

A summary of the abortions in all the different experinients at
Willowmore and in the controls 1s given in Table VI,
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THE TOXTCOLOGY 01" PLANTS IN SOUTH AFRICA.

CONCLUSIONS.

(1) Chrysocoma  tenuifolia Berg. (°° bitterkarroo ’’), has been
established as the cause of alopecia in kids and lambs. The ¢ toxin
is eliminated through the milk.

~ (2) The disease can be successfully prevented by avoiding
Chrysocoma tenwifolia veld for a period of fourteen days prior to,
and after kidding and lambing.

(3) Up to the present alopecia has been known to occur *» kids
of all breeds of goats, and all cross-breeds of sheep. Cases in  erino
sheep have been reported.

(4) Chrysocoma tenuifolia when ingested in large quantities
produces abortions in pregnant sheep and goats as well as symptoms
of severe gastro-intestinal irritation.

(5) Two four-day old Angora ids drenched with large amounts
ot Chrysocoma tenwifolia for a period of twenty davs developed no
svmptoms of alopecia.

TasrLe Y

The Effect of Potassium Todide on Pregnant Angora Goats.
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(6) The Colesberg Chrysocome tonuifolia was found much more
toxic to sheep and goats than the illowmore variety.

(7) A point to be investigated is the relation between the
“ diarrheea-toxin ' and ‘ alopecia-toxin ’’ contained in Chrysocoma
tenwifolia.

(8) The abortions in the goats receiving potassium iodide
amounted to 37 per ceut., whereas in the rest of the experimental
animals and the controls they amounted to 2-3 per cent. only.
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