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* Only
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I. INTRODUCTION.

fn this article the term " bread poisoning" signifies poisoning caused by
the ingestion of bread prepared from wheat contaminated with extraneous
seeds. Mention will, however, also be made of poisoning which is liable to
occur when other articles o± diet, e.g. beans and mcalies, become contaminated
with extraneous seeds.
The first report of an obscure disease known as " bread poisoning" was
made to the Union Government Health Department in 1918 from Albertyn
(Willmot and Robertson, 1920), although it had apparently been occurring in
the Mossel Bay-George-Riversdale area for quite a number of years. Willmot
and Robertson (1920) investigated the disease in the George district and suspected some form of poisoning. As the disease was most prevalent in families
belonging to the poorer classes, whose diet consisted mainly of bread, their
attention was directed to the wheat and bread consumed by the affected people.
Willmot and Robertson at once suspected Senecio poisoning, as they knew that
certain species of Senecio had been established as the cause of the Molteno
Cattle Disease, Winton Disease in New Zealand, and Pictou Disease in Nova
Scotia, which diseases, in common with the above disease in human beings,
show cirrhosis of the liver.
They found Senecio B urr-hellii DC and Senecio ilicijolius Thunb. growing
on the wheatlands and suggested that at the time of threshing the seeds and
other portions of these weeds find their way into the wheat when threshing
machines and mills not fitted with efficient winnowing appliances are used.
The ages of the patient!:! examined by Willmot and Robertson varied from
eleven to nineteen years and the period that elapsed from the onset of symptoms up to the time of death ranged from fourteen days to two years. The
disease is most prevalent amongst young people, although both sexes of all
ages may be affected.
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The follo wing are the symptoms, post-mortem appearances and histological changes as described by Willmot and R obertson and as verbally communicated to t he author by Dr. Shanks of Humansdorp an d Drs. van Zyl and
G. Muir of R iversdale: A feeling of discomfort over t he epigastrium, abdomi nal
pain, nausea , vomiting, especially after meals, t he vomit at times containing
blood , ascites enlarged liver, apathy, extreme emaciation and diarrhoea wit h
blood in thr stools. In one of the Humansdorp cases Dr. Shanks saw very
slight yellowish cliscolouration of the conj u nctivae.
·
Post-mortem appectrances.--Enlarged liver wit h well defined, slightly raised
areas of a deeper colour t han normal on th e surface ; on section these areas,
which varied in size from a hazelnut to a walnut, were hyperaemic; in more
advanced cases t he liver , which may or m ay not be enlarged, showed cirrhotic
changes and similar sized areas, which were of a lighter colour t han t he liver
substance. Tn so me cases the contents of t he st omach, which as a rule was
normal in size, were dark-brown. Dark coloured circular spots varying in size
from a pin's head to a pea, were noticed on the gastric mucosa. On closer
examination t hese spots were found "to be small ulcers the bases of which
appeared to be covered with blood.
The stomach may in some cases he dilated. T he k idneys showed marked
congestion, whilst the remaining organs appear ed normal.
H istolo,qy of the live·r : R ecent cases.- The central veins and t he capillaries
between t he hepatic cells are di~<tended : the li ver cells ar e reduced in size.
some containing a hrown pigment aurl o ther~ fat ty particleR.
More ndvanced mses.- These showed t he usua l round cell infiltration and
increased formation of fib rous t issue as seen in cirrhosis of the liver from otber
causes.
Dr. G. de K ock, Head of the 11epartmen t of Pathology, Onderstepoort,
examined a portion of t he liver of one of t he suspected ·' .Drabok " cases, which
bad occurred in the Clanwilliam District (Willmot and Silberbauer, 1931)
and found the histological picture very similar to t hat seen in the livers of
horses poisoned with Senecio spp . This liver specimen wa.s k indly submitted
by t he Somerset Hospital, Capeto,m.
The majority of affected people die unless early treatmen t is applied and
t he causative agent removed. Numbers of people who suffer from ascites due
to bread poi~on i o g arc "tapped " at fortnight ly or three-weekly inter vals and
may recover. It stands to reason that once t he li ver has been severely damaged
over prolonged periods p ronounced irreparable changes (e.g. cirrhosis and
degeneration ), which markedly decrease the functions of t his organ, IYill set
in. It is hardly possible tbat such a ffect ed patients, if they 1·ecover from an
acute attack. will ever return to the normal state o£ healt h . What is more,
in .queh patients t he function of t he 1iver as chief detoxicator of the system ,
is very much inhibited , consequ ently such human beings will be more susceptible t o t he etf:cct s of poisons, both t hose of exogenous and endogenous
origin.
H aving suspected poisoning wit h S enecio B u rchelliz: DC. and Senecio ilicif0liu.s Tbunb. Willmot and R obertson (1 920) proceeded t o conduct some
feeding experiments upon guinea pigs an d white rats. The dried Aowerheads
and " seeds " of t he above t wo Senecio spp. were added t o the diet of these
animals. Willmot and Robertson reported as foll ows : " All the experimental
animals became very emaciat ed , in spit e of the fact that t hey consumed a nor mal a.mount of food. One guinea pig out of twelve under experiment died aft er
feeding for t en weeks on various quant it ies of dried ground-up seed-head~<
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and tops of a plant identified as "Senecio ilic~folius . " The post-mortem
findings in this guinea pig were almost identical to those in the human subject
referred to above, viz : liver mottled, showing to the naked eye well-marked
areas of a lighter colour than normal, which on microscopic examination were
found to be due to round celled infiltration both intra- and interlobular with
the formation of new fibrous t issue. The stomach and upper part of the
duodenum contained dark brown fluid (altered blood), and many small specks
of blood were found adherent to the stomach wall, chiefly in the neighbourhood
of the pyloric end; on washing the blood away, numerous minute ulcers could
be made out with a hand lens."
Very similar lesions were found in three white rat6 which succumbed
after having been feel daily for almost four months on three grams of ground-up
heads o£ Senecio ilicifolius Thunb. and in one rat which had for three weeks
received three grams daily of Senecio burchellii DC. The l i.vcrs of the three
rats feel on Senecio ilicifol?:us Thunb. showed cirrhosiR, whilst the liver of the
rat which had consumed Senecio burchellii DC. was congested but not cirrhotic.
The stomach and intestinal contents of all the rats were dark brown and
blood-stained and minute pin-point ulcer:; covered with blooll were dctectahle
on the gastric mucosa.
Willmot and Robertson concluded their publication with the follow ing
remark:~
" We recognise the incompleteness of our investigations which were
unfortunately interrupted by the epidemic of influenza which swept South
Africa in 1918. Further enquiry and research arc necessary, but it seems
desirable to place our preliminary investigations on r ecord."
On 15/2/ 28 two specimens (53657 and 53658) of wheat and one (specimen
53656) of meal were forwarded to Onderstepoort by the Chief, Division of
Plant Industry, Pretoria, with the following remark (Onderst.epoort File 144/
2282) : " These samples have all been examined but there appears t.o be no
trace of Senecio present, in fact, the samples of wheat may be said to be clean."
These specimens of wheat and meal were submitted by the Magistrate,
Rivcrsdale, as the result of the death of a European girl at Corrente River,
Riversdale District, from suspected S enecio poisoning. '!'he suspected wheat
was grown on the farm where the girl took ill.
Very small amounts of wheat and meal were submitted. Fungus-free
seeds of darnel (drabok), barley and oats were found in the two samples of
wheat. 200 grams of the meal (specimen 53656) fed to a rabbit caused inappetence, pronounced diarrhoea, extreme weakness, apathy and death within
three days after ingestion. The post-mortem revealed marked hyperaemia.
and slight oedema of the lungs; colourless gelatinous infiltration of the pericardium, mesenterium and wall of t he big intestine, the mucosa of which showed
numerous small haemorrhages and an acute catarrhal gastro-enteritis. The
histological examination of the heart, liver, and kidneys wa::; negative.
150 and 80 grams of wheat (specimen 53657) were fed to two rabbits respectively. Both developed symptoms of severe gastro-intestinal irritation, the
former dying within twenty hours and the latter within twenty-four hours
after ingestion of the material.

As the samples of wheat and meal caused severe gastro-intestinal irritation
and as arsenical poisoning is so common in South Africa the small amount of
material that was left of each was examined for the presence of arsenic. The
result was negative.
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100 grams of wheat (specimen 53ti58) had no ill-effects on a rabbit.
Each of two control rabbits ingested 450 grams of ordinary wheat in the
course of four days without suffering any ill-effects.
Unfortunately the small quantities of the above samples submitted only
allowed of these few preliminary experiments being conducted.
More material was requested but with the fresh consignment of wheat no
poisoning of rabbits could be induced with the result that the cause of poisoning
by the original samples remained a mystery. The following seeds were found
in this wheat: Senecio spp., a Silene sp., barley, oats, draLok a Rumex sp.,
and Raphanus spp.

On 21/4/31 the Principal, Grootfontein School of Agriculture, Middclburg,
Cape Prov-ince, forwarded to Onderstepoort two samples (405A and 406A)
of wheat and two (405B and 406B) of meal, which had been submitted by Dr.
Shanks of Humansdorp, who suspected Sener:.io poisoning. One European
woman aud her t wo children and four native servants were affected, exhibiting
symptoms of gastric disturbances, namely, pain, vomiting and constipation
(Onderstepoort File ] 44/68).
The suspected wheat was produced on t he farm where the disease occurred.
The samples of wheat, which were too small to allow of any reliable experiments
being conducted, contained a large amount of drabok. A small amount of
vetch seeds, barley, oats, Senecio flowerheads, and seerls of Silene gallic?:a L.
were also present.
At the request of the Director of Veterinary Service two bags (specimens
1007 and 1008) of this suspected wheat were forwarded to Ondcrstepoort for
further invest igation. Tn this ''heat a large percentage (± 5 per cent.) of
drahok f,olium tem·uleJtlmn L. was found, as well as a small amount of seed of
Lit.hospermwn arvense L.
Four rabbits ingested large amounts of thi.· wheat in the course of fourteen
days without any deleterious effects. In addition the drabok was sorted out
and fed to a rabbit, which consumed 1,550 grams in the course of fifteen days
without any ill-effects. 35 grams of the Lithospermwn arvense .L. ::;eeds were
drenched to a rab bit with negatiYe results.
It was realised that no progress in the investigations of the problem of bread
poisoning could be made by collecting specimens of wheat and meal and submitting them to laborarory tests at t he time cases of suspected bread poisoning
occur. As bread poisoning is essentiallv a chronic malady it stands to reason
that the particular samples of wheat and meal collected at the time the disease
is reported must not necessarily have been concerned in the causation of
poisoning. The bread containing the harmful weeds may have been eaten
weeks and even months before the disease is reported. The disease is mostly
of a chronic nature and in addition disease is very rarely or never reported to
t he medical people nntil fairly pronounced symptoms have developed.
Another important fact which renders an investigation into the cause of
bread poisoning of very little value at the t ime such cases are reported is that
only some bags of ·wheat (meal) , and of these again some more so than others,
an' contaminated with the seeds and portions of poisonous weeds.
In the Humansdorp, Riversdale and Clanwilliam districts the author has
seen wheat lands infested with 8enecio Burchellii DC. and Senecio ilicifolius
Thunb. In quite a number of cases the Senecio plants were found growing
luxuriantly amongst the wheat. in a portion of the lands whilst none or very
few of these plants were seen on the rest of these lands.

223

POJSOKTXG BY

IVE ~DS

COKT AIXED I N CEREALS.

It was for the above reasons that the importance of investigating the prevalence of weeds on the wheatlands of farms, ,,-here suspected bread poisoning
occurs, wa~ realised.
The ontcome of the co-operation between Sir K N. Thornton, Assistant
Health Officer and Director of :Yiedical Services, Pretoria, and Dr. P . .T. du
Toit, Director of Veterinary Services, Onderstepoort, in t heir eagerness to
;;olve this very serious problem, was t hat t he author was requested to visit
farms in t he Humansdorp, Riversdale, and Claowilliam districts, where cases
of suspected bread poisoning had occurr ed, in order to study the occurrence and
prevalence of poisonou~ weeds on the wheatlands concerned.

The follow ing weeds were collected hy the author on wheatlands in the
Ilumansdorp , Riversdale, ancl Clanwilliam districts, where cases of Ruspect ecl
breail poisoning had coccmTed :BORltAGI~ ACEAE.

Lithospermum arvenoe L.
CARYOPHYLLACEAE .

Scleranth1ts annuus L.
Silene gallica L.
CoMrosiTAE.
Crepis polyodon Phillips.
Osteospermttm muricatum 1'-:. Mey.
Senecio arenarius Thunb. (Clanwilliam only).
Senecio lntrchellii DC. (not in Clanwilliam).
Senecio ilicifolitts Thunb.
Senecio laevigatus Thunh. (Riversdale only).
Senecio rigidus L. (Riversdale only).
8 enrcio rosmam·nifolius L . f. (Ri versdale only).
CnucrFER.AE.

R aphcm1ts sp. (pink flower) (Humansdorp only).
Raphanus raphanistrurn L.
EuPHORBIACEA E .

Euphorbia helio~copia L. (not in Clanwilliam) .
Euphorbia pepl1ts L. (not in Clanwilliam).
GRAMI.\TEAE.
Lol1:um temttlentum L.
L i!:GU}liNOSAE .

V icia sativa L.
PAJ'AVERACEAE.

Fttmaria officinalis L.
PoLYOONACEAE.
Rumex a,cetosella L.
Pm:vruLACEAE.

Anagallis arvensis L.
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ScROPRULARIACEAE .

Hebenst.reitia int egr~folia L.
lt must bE' mentioned here that the plant which was irlentifit:>d by Hutchinson (Ke\Y) and Pillans (Bolus Herbarium) as " S enecio ili.ficol·i us " (teste
Dr. J. Muir) and which occur:; in the wheatfields in t he Riversdalc district,
appear::; to be differ ent from the plant of the Humansdorp, George, and Clanwilliam wheat -fields anrl w·hich was also identified as Se,tecio ilicifolius. F ield
observations make it difficul t to believe that t he two are the same species.
Specimens of Hutchinson's and Pillans's ' · Senecio ilicifolius" collected b:y the
author on wheatficlds a t Corrente R iver , Rivcrsdale. were identified hv t he
·
Division of Botany, Pretoria, as Senecio R ehm(lnni Bolus.
[t is with the H.iversdalc plant that Willmot a nd Robertson (1920) conducted their exper iments on guinea pigs and white rats (teste Dr. J. Muir).
Muir (1928) made ' a valuable contribution to the study of Senecio spp.
and other weerls in relation to the so-called bread poison in12·, which oceurred
t o an alarming cxtrnt in the Riversdale, George, and J{ossel Hay districts.
~fnir recorded forty-six species of .Sen('cio growing in the Rivcrsdale
Division and of these he found the following a;.; weeds on cultivated lands :
"SenPcio burchellii" (abundant) , "Senecio levigatu.;" (fairlv common) ,'" 8enerio
ilicifoli?t.s" (abundant),'· Senecio rosmarinzfoli~rs" (fairly common).
In the course of t he above investigation the author made a rrangements for
large amounts of weeds which were liable to find their way into threshed wheat,
t o be fonnudecl to Onderstepoort for exp erimental purposes, but ·with a few
oxceptionR, it was a difficult tash: to obtain any material at all.
The weed:; and weed-seeds obtained and experimented with , as "·ell as
other plant,;. 11·hieh mav find their wav into human foodstuffs. will now he
cl isc n RHed.
II. PLANTS DISCUSSED IN THIS ARTICLE.

A. BoRR,\Gn\ACEAI': .
Lithospermum a.rvense Linn.
Registered nnmber.-Onderstepoort Spec. No. 6118 (b) : 19/ 2/ 32.
Common w >d verracular names.- Cromwcll-corncockle : clove hush ;
naaldjie bos.
Origin .- - W heat lands at 'J'[odderfontein, Humansdorp.
Parts of plant tested.--·' Ripe seerls." When )!round these emit t ed an
unpleasant oilv smell.
Two mbbit.s.- -Each received per stomach tube a totalc amount of 200
g ram,; of these ·' seeds " in the course of sixty-eigh t davs.
Result .-~ egative.
No record of the toxicity of this plant could Le found in the leteratm:e.
Rosenthal (1862) mentions that the roots, which arc of a reddish colour when
t he plant is immature, arc used by the reasant girls of the N orthcrn Countries
as a '"paint." Huseman and his co-publi shers (1S82) refer to the r ed colouring
matter which had heen isolated hv Ludwig and K romaver from the roots of
L ithosJlermum a1·vense Linn.
•
'
"
The fruit of this plant is used medicinally in gonorrhoea, diarrhoea and
as a ecbolic (Dragendm:ff, 1898). P ammel (1911) states that Lithospermum
a.rvense Linn. is very fre(j nently attacked by the fungus Ptwcinia ntbigo-vera.
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B. CARYOP[IYLLACEAE.

(a) Agrostemma Githago Linn.
Common and ve1 naculm· nnmes.-Koringroos : Corn cockle : Kornrade
(German) : corn rose ; corn campion.
Habitat.- The Flora CapenRis (Harvey and Sonder, 1859) describes it as
a plant 1 to 2 feet high and having purple flowers : and mentions that it occurs
in corn fields and was introduced from Europe. Burtt-Davy (1926) records
this plant as having occurred in a patch o.f European vetches at GroenklooL
Pretoria.
H i.>lo1·y.- Thunberg (1823) writes: ' ' Agrostemma githago inter Trit icum
saturn juxta Fransche Hoek et alibi, ex Europa advena. VersuR finem anni
floret."
R.osenthal (1i:i62) states tbat this plant GOntains a saponin and an amorphous
poisonous substance githagin, and that the seed is used as a diuretic, expectorant and anthelmintic and the root a;; a remeclv for haemonhoids and
eczemata. At this early elate the seed. which freqn:'ently finds its way into
wheat was known to be detrimental to health. Kobert (1906) refers to this
plant at length. 1n the seed the poison (agrostemrnasapotoxin) is Bituated in
the "embroyo and in the cotyledons and not in the seed protein." Horses,
bovines, goats, dogs, cats, rabbits, fowls, doves, canaries, and rats are susceptible to this poison when administered per os or subcutaneously. Pigs
appear to develop a tolerance to t he poison when intitial small doses are given.
The cheaper grades of flour in Europe are frequentl y adulterated with corncockle (Pammel, Hll1) . Pammel, quoting Millspaugh, cites a case of two calves
which died after having been fed l4§- oz. of wheaten flour containing 30 per cent.
and 45 per cent. of corn-cockle seeds respectively . These seeds cause severe
gastro-intestinal irritation and death in ducks a.nd geese. According to Pammel
(191 1) Chestnut stated that all pa,rts of the plant are poisonous, but the kernel
contains most poison. Pammel (1911) ~ays : "The poisoning is generallY
producerl by a poor grade of flour made from wheat containing cockle seeds.
Machinery is used to remove these seeds from the wheat, but the difficulty of
separating is so great that t he result is not entirely accomplished." And
again : ·' Flour containing a maller amount has often been made into broad
and eaten, sometimes with fatal results, the baking not always being sufficient
to decompose the poison. The effect may be acute, or, if a small quantity of
the meal is eaten regularly, it may be chronic. In the latter ca::;e it is sometimes known as a disease under the name of '" githagism."
With regard to the amount of Agrostemma Githago Linn. seed required
to canso poisoning Pammel (1911) again quoting Chestnut, says: " .A person
eating 1,200 grains of bread made from flour containing only one-half per cent.
of corn-cockle seed would consume six grains of cockle seed, an amount which
the anthor believes beyond a doubt to be poisonous in its effects."
Sapotoxin, the toxic~principle of corn-cockle, is stated to be only partially
destroyed by baking.
Long (1917) mentions that when ground-up with wheat these seeds impart
a greyish tint and disagreeable odour to bread made from it. The various
investigators have had different results with regard to the effects of corn-cockle
seeds on domestic animals. Long, quoting Pe~ch, says (n) that the amount of
poison in the seed varies: (b) animals develop a tolerance to the poison: (c)
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the susceptibility of animals to the poison varies both with the species and
the individual " ; (d) young animals are more susceptible than olde1· ones ;
(e) ·'it is believed that rodents and sheep are not susceptible; and, as far as is
known, grown cattle are only slightly or not at all affected hy the poison : (j)
calves, swine, horses, and especially dogs, are more or less susceptible " : and
(g) "concerning birds and fowls there is some doubt."
Acr.ording to Long (1917) the toxic principle is a glucoside which has an
acrid taste and which in the course of time has received the following names :
Githagin, saponin, agrostemmin, sapotoxin, agrostemma-sapotoxin, and
smilacin. Long, quoting Cornevin, gives the following as letha closes of corncockle seed per l 00 10. live weight of animal:
Calf 0 · 25 10.
Pig : 0 ·10 10.
Dog : 0·!10 10.
Fowl : 0 · 25 10.
According to Thomson and Sifton (1922) corn-cockle seed has caused so
much trouble in the United States of America that in certain States laws have
been passed prohibiting the marketing of feeds which are contaminated with
even the smallest amounts of these seeds. Referring to these seeds they state
that " before the days of modern machinery they often found their way into
the flour with disastrous results."
Bernhard-Smith (1923) gives the active principle of corn-cockle as smilacin.
De Wilde (1932) followed the saponin content of Agmsternma Githago and found
that there was an increase in the amount of saponin as the pl::mt ripened. Watt
and Brandwyk (1930) also short.ly refer to poisoning with corn-cockle in man
and animal, quot.ing work done by Brandl, Brandl and l\'[ayr, Wedekind aml
Knecke, and Wedekind and Schicke.

Symptoms of po·i soning.--The followi ng symptoms are described in the
literature: Kobert (1906), Pammel (1911), Long (1917), Frohner (1919),
Thomson and Sifton (1922), and Pugh (1932).
(1) Human beings : Chronio form .-It occurs ,,·hen small amounts of
corn-cockle seed are taken over prolonged periods, and is almost invariably
the only form met with in human beings. Tt is characterised by marasmus,
weakness, dyspnoea, vomiting, abdominal pains, chronic diaFhoE'a, and affections of the nervous system.

Acute Jorm.--Tntense irritation of the gastro-intestinal tract, nausea,
vomiting, headaches, diarrhoea, fever, also vertigo. pains in the spine, impaired
locomotion, dyspnoea, dilirium, and coma, which may be followed by death.
The poison is said to be deo:troyed by good baking of meal contamina.ted
with corn-cockle seed.
(2) Animals: Chronic form. - It is rarely met with in animals except the
ptg. The symptom,; closely resemble those met with in chronic corn-cockle
poisoning in human beings.

Acute form . -Long (1917) describing the symptoms in the different classes
of stock says : "In the horse, if a small quantity only is taken, there is yawning,
heavy colic, stamping and evacuation of rather soft faeces. If larger quantities
are taken, the symptoms, which commence in about an hour, are salivation,
frequent yawning, and turning of the head, colic, pale mucus, hurried and
weak pulse, rise in temperature and accelerated respiration. Some time later
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t here are muscular temors succeeded by pronounced rig·idity, and the faeces
arc diarrhoeic and foetid. The animal lies down and getting up is painful!,
it falls into a kind of coma, stretches itself to the utmost., and death takes place
wii;hout convul8ions."
In cattle symptoms were observed within one hour after ingestion of corncockle seed. The animals showed restlessness, salivation, grinding of the
teeth, excitement, colic, coughing, tollowed with in f.ve to eight hours by a
period of coma. Furthermore, there is permanent decubitus, repeated foetid
diarrhoea, hurried and plaintive respriation, accelerated and progressively
weakening pulse, progressive loss of motor and sensory powers and a gradual
fall in temperature. Death may occur within twenty-four hours.
Pig;; show grunting, salivat ion, nausea, vomiting, foet.id diarrhoea, which
may be bloody, clonic muscular spasms, paralysis, coma, and death.
ln pregnant animals abortion may occur.

Susceptib?:lit,lj.---Young animals arc more susceptible than full grown
ones. Sheep, goats, and rodents (rabbits) appear not to be susceptible at all
to com-cockle poisoning ; also full-grown cattle are very slightly susceptible.
_\Tost suscept ible are dogs, horses, pigs, calves, and fowls.
Post-mortem Appearances: (1) Human beings.- - In the available literature
no mention is madp, of specific lesions, but presumably they will be those of
a gastro-enteritis of variable degree and in chronic cases extreme cachexia with
t he characteristic lesions accompanying it.
(2) Animals. --·· Blood is dark and tarry in consistence : furthermore lesions
characteristic of severe gastro-intestinal irritation are present; frequently
also hyperaemia of the brain and spinal cord and exudates in the cavities of
the central nervous system.

Histology.- No information with regard to t he histology of the or gans
of victims of corn-cockle poisoning coulrl he found in the av-ailable literature.
Treatment.-Symptomatic treatment (demulcents and stimulants) must
be applied ; Pammel (1911) mentions that Digitalis antagonises the poisonous
action of corn-cockle.
Detection of corn-cockle in mertl and gnstro-intest1:nal contents.- ·Frohner
(l!H9) describes methods, both botanically and chemically, of detecting corncockle in meal and in gastro-intestinal contents.
(b) Silene gnllica L.
Registered number.-Onderstepoort Spec. No. 6118 (a), 19/ 2/32.
Nat. Herb. No. 14270.
Common and verracular names.-Eierbossie: gunpowder weed.
Origin.- - W heatlands at Modderfontein, Humansdorp.
P arts of plant tested.-Ripe seeds and the dry plant in the late seeding stage.
Two rabbits received per stomach tube 235 grams and 940 grams of the ripe
seeds (capsules
seeds) in the course of fifty-four da.ys respectively .
R esult.-Negative.
Sheep, 31599, received per stomach tube 4,600 grams of the whole plant
in the dry state and late seeding stage in the course of eleven days.
Result.- N cgative.

+
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History- The gunpowder weed is recommended as a snake-bite cure
(Dragendorff, 1898). The following passage is quoted from Burtt-Davy (1926) :
"Two cases of horse poisoning, one at .Johannesburg in 1909 undone at Bloemfontein in 1913, have been attributed to hay or forage containing a considerable
admixture of this weed ; in the first case the animal became listless, dull,
without evidence of spirit and refusing to eat ; in the latter case violent purging and colic resulted."
C. CoMPOS1TAE.

(a) Centa1trea picris DC.
Registered 1tumber.-Onderstcpoort Spec. No. 4594 ; 8/ J '2 /31.
Common names.
Origin.--On cultivated lands, Carolspoort, De Aar.
Parts of plant tested.- Whole plant; dry and in the flowering and early
fruiting stage.
The owner of the farm Carolspoort suspected this plant of having causeCl
mortality in sheep grazing on the harvested lands, where there was abundant
growth of it. It is also maintained that during harvesting the people, handling
crops contaminated with this plant, were affected. No symptoms were however, described.
This plant is also referred to in an article on " Plant poisoning in Stock
and the development of Tolerance" published elsewhere in this report.
300 grams of the plant given per stomach tube to sheep on each of two
consecutive days invariably caused salivation, hoven, pronounced laboured
respiration, groaning, fever, diarrhoea, cyanosis, accelerated pulse, which became
progressively weaker, apathy and death within eighteen hours after the second
dose had been administered. Cyanosis, asystolic heart and pronounced hyperaemia of the lungs were found at autopsy. In some cases there was, i~
addition to the described lesions, hydroperitonium, hydrothorax, hydropencardium; dilatation of both heart ventricles; slight oedema of the lungs ;
acute catarrhal gastro enteritis with numerous haemorrhages in tre mucous
membrane of the small intestine ; pronounced hyperaemia of and haemorrages
in the retropbaryngeal, Lrun0hial and mediastinal lymph glands, and gegenerat.ive changes in the liver.
~

t?-.::.z

Histology.--No specific microscopic lesions were detected in t.be myocard,
liver, kidney, spleen and lymph glands.
In t he course of the above experiments it was found that a high degree
of tolerance could be induced in sheep by drenching the animals vvith nontoxic and increasing amounts of the plant.

lhstory.-No reference to the toxicity of Centaurea picris DC. is made in
available literature. Muir (1928) recorrled t.h e fact that Centaurea melitensis L.
occurs on cultivated lands in the Riversdale district. The latter plant is used
as a stoma.chic (Dragendorff, 1898).
According to Dopheide Centaurea r:yanus L. (corn-flower) caused complete
paralysis in a cow (Friihner, 1919).
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(b) Senecio w·ena1·ius Thunb.
Registered number.-Onderstepoort Spec. No. PN; 15/11/31.
Vernacular name.-Hongerblom.

Habitat.-Cultivated lands, Ou-dam, Clanwilliam.
Repeated attempts were made to obtain some plant material for expen-·
mental purposes but without success. No reference to the toxicity of thiR
plant is made in the literature.
(c) Senecio Bu.rchellii DC.
Registered number.-Onderstepoort Spec. Nos. 4319; (17 /11/31) and 114;
(6/4/32) .
Vernacular narne.-R.agwort; sprinkaanbos (in some parts of t he Southwestern Cape Province).

Origin.---Commonage, Huruansdorp.
Tt was realiscrl that in order to obtain the most reli able experimental
results, it would be c8sential to use plant~ growing on wheatlands on farms where
suspect-ed bread poisoning occur;;. As attempts to obtain Senecio Burchellii
DC. from suel, sonrJ~'R failed, the "Exten::;ion Offwer of the Department of
Agriculture sta.tioner1 nt Humansdorp was approached ani!. he k indly rollected
and forwarded. to Ondcrstepoort the plant w;ed in the under-mentioned experi ments.

Part of 11lant tested.- Whole plant. Dry and in the flowering and" Eeeding "
state. The results of the experiments condud.ed at Onrlerstepoort are recorded
in the following tc-;,hle : -
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Per stomach t ube.

l'er stomach t ube ...

Per stomach t11br . . .

Rabbit B ...... .. ... ... .

llabbit C . . . . . . . . •......

Method of
Administration
of P lant.

ltabhit A . . ........ .. .. .

- Animal.

:Per st.omach

I

aa~·s

.. .

Sheep 31599 (G tooth) . . . .

I Per stomach

None . .

944 gm. (i.e. 4 gm. daily for
104 days a n d 10 gm. daily
for last 70 days of t he exlJerime nt)

122 days .

tube ...

I 14 days ....... .

I

None ..... . ...

..

* Rxccpt Su nda~·R.

At no thnc were any s.vrnptorns of poisoning noticed ex cept
slight dyl':lpnoca and inappetence. A nilna! was kmed
w ithin 8 days after discontinuation of the experiment.
Post-mortem anpearance8.- A II o rga ns appear nonnal.
Histology.-Nothing abnon11al.

Tllis a nimal appeared to be in normal state of health u p·
to 27·6·32 when it was killed, Le. 10 dars after d iscontinua.Uon of the expcritnent.
Post-mortem appearanr:es.- AII organs apprar nonna.l.
Histoloqy.- Nothing abno rmal.

'7.

In t he course of t he experiment and u p to the time of p ublish ing t his a rt icle (that is six month s a fter the d iscontinnation of the experiment) no symptom s of poisol'ing t:::i
were noticed in this anin1aJ.
C'l
I n t he course of the experiment and up to the time of publishing t his article (that ;g si.x months after the diseon - U>
tinuation of the experiment) no symptoms of poisoning ,..,
were noticed in this animal.
i"l
><I

In the course o f the experim ent a nd up to the tim e of pub·
lishi ng this article (that is six months after the disron·
t inua.tion of the experiment) no symptoms of poisoning
vv·crc noticed in this anhna.l.

This anima l drvclopen no sy1nptoms of poisoning. K illed
w ithi n 14 days after disront inuntion of rxperiment.
Post-mortem appe(Jrnnces.Histoloyy.- Nothillg abnormal.

P rogressive d:vsnnoca, cach exia, i11appetence, acceleratcrl
h eart beat a nd apathy set iu from th e 6th day until
d eath super\'l'IICd on the 95th day of t he experiment. At
ti1ucs a s light ~rcll owis h cliscolouration of t he {!Qnjn nct i vae,
which were l!Hl.rkrdly injc;;tvd, waR scrn.
Post-'l'nortem a]Jnearances .- Anamnia, ca:;hcx ia, h~·d r opcri 
toncum. p ro nounced ordPma and llypPTarmin of t hr lungr,
heart in systole, atrophy, congrsti Dn and cirrhosis o f t hP
live r, chronic catarrhal gastritis.
liisttJlom;.- J,i vcr : H~r prracmh, atrop h~· , in terstitia l hrpntitis.

·I

INone.~.~--.-~

None ... . . . ... .

ltESULT.

From t he 4th clay of experiment t here was lnbourcd respi·
ration, apathy, accelerate d heart bea.t and d ecreased
appetit e. T hese s ymptom s pr ogressed un til d enth 0 11
t he 11th day of t he experim ent•.
Post-?>wl·tem apJ>earmwes.- V essels of con junctivae injected ,
h)·peraemia and occlenm of t he lu ngs, con gestion of t he
liver.
Histology.-Congcstion of t h e Uver, no s pecific cha nge"
in Jnyocarcl, kidney, and spleen.

·I

5,200 gm . (i.e. 400 gm. da ily) I None ..... . ... .

gm. daily
for 62 days and 20 gm.
da il)' f,_, · ~0 dlt)·s

I· 1,350 g,~,-0~5

92 rlit)'R)

for

1,810 gm. (i.e. 40 gm. daily
for 28 days a n d 10 gm. dail y
for ln4 9-t da.ys of cx perinwnt

128 per 0cnt.. ..

None ........ ·

Konr ..

J~oss in
Weight of
Animal.

772 gm. (i.e. 2 gm. da ily for
l02 c. a) s and 10 gm. da ily
f or last. 70 days r. f t!1c
cxperitnent

1 95 days . ... . ... 1820 gm . (i.e. 10 gm. dail y for
95 days)

174 da.yR . .

172

20 gm. (at mte of 2 gm. da ily)*

P lant Taken.

Total AJUO\.IIlt of

tube~~ 92 rh1)· s = -..---~~-;; (i.e. 5 gm . dai ly

Per stomach tube ...

P eriod of
Administration.

11 ch1)"S . . .. . .

'1'A Bl.l' 1.
Experiments wiih Sence;io Burchellii, 110.

- -- - -Dog 1045 (10 months old) II- Per
stomach
tube...-I·I 92 da)·s ....... .

Dog 1044 (G mont.hs old)
(mixed b reed)

llabbit E . . .... . ....... .

~ Rabbit D . . . ...•........ I Per stomach tuhc ...

00
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Five rabbits, two dogs, and one sheep were used in this experiment. Of
these animals only two rabbit.s died of which one (rabbit D) may possibly
have succumbed to the effects of Senecio Bu1·chellii DC., although this appears
doubtful in view o{ the results obtained with Senecio il?:c~folius Thuub. and
Senec1:o isaf.ideus DC. The experiments with the two latt.er plants proverl
that rabbits are much lPss susceptible than dogs to Senecio poisoning.
It is unfortunate that t,he experiments with Senecio Burchellii DC. could
not be concluded with specimens of the plant collected on lands of farms where
cases of suspected bread poisoning have occurred, as cultivation, fertilisation
and type of soil may influence the toxicity of plants to a considerable extent.
It was attempted to drench dogs with larger quant.i tics o£ the plant tha.n
t hose recorded in the above table, but vomiting invariabl? occurred after
drenching young dogs with amounts exceeding 2C grams.
Histoloyy.--Ra.bbit D, which had r eceived lO grams of the plant daily
for 95 dayc;, showed hyperaemia and atrophy of the liver and an interstitial
hepatitiR. No specific lesions were detectable in the livers of the remaining
four rabbits.
History. - Chase, Verney, and Robertson were the first investigators to
prove Senecio Bnrr;hellii DC., and 8enerio latifol~:us DC. (now o;hown to be S.
retrorsus DC) poisonous to horses. They attributed " dunsiekte" in horses
to poisonin::-: with these two Sene.c£o spp. [Theiler, 1918 (a)]. Watt (1909)
isolated two alkaloids (Seneeifolin and Senecifolidine) from Senecio retrorsus
DC. (then incorrectly na.:nefl Senecio lat.ifolius DC) .

Cushny (1911), who experim.ented with these two alkoloids says : "The
symptoms and post-mortem findingR in animals poisoned. with t.hese alkaloids
re.,;emble so cloc;ely those clescribecl by Gilruth, Chase, Pethick and others,
in cattle anrl. horses, that there can be no question that the caw;e is the same
in each and t.hat Pictou, ·winton, or l\folten o disea!'le is really more or less
chronic poisoning with Senecio alkaloid,;."
Theiler [191R (a) anfl 1!31 8 (b)] discussecl at length Senecio poisoning m
horc;es.
Willmot and Robertson (1920) fed one white rat for three week8 with
Senec:io Burchellii. On post-mortem this animal ~howed a congested but not.
cirrhotic liver (see Introduction).
VanEs and his co-publishers (1929) found " Seneciofremonti" and" Senem:o
Riddellii " poisonous to horse;;.
Cmig, Kearney, and Timoney (1930) refer to the toxieity of Senecio
lat1;{oli us DC. and Senecio B1trchellii DC. (Routh Africa), and. Senecio ,Tacobea L.
(Ireland, Great Britain, Europe, New Zealand, Canada, and Asiatic Russia).
Jalving (1930) sueceeded in produeing liver lesions in
them on" Senec£o aquaticus" and" SenetJio Ja.cobea."

calve~

by feeding

Further experiments were conducted by De Kock, Du Toit, and Steyn
a~;certain whether " dunsiekte" in hol'ses and Senecio
poisoning were irlentica.l.

(1931) in order to
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Ewart (1931) writes that Moiteno disease due to prolonged feeding with
' Senecio lat~fol-ius " may be cau~ ed by t he saponin content of this plant.
On the farm ~1odderfontein, Humansdorp district, where several cases of
s uspected bread poisoning had occurred, the author found Senecio B ttrchellii
DC. growing luxuriantly amongst the wh eat in a corner of the land concemed.
Only two r>pecimens of Senecio ilicifolius Thnnb. were present on t his l::md.
The owner of: this farm requested me to examine a h0rse, which had been
ailing for the past ±ew months. This animal exhibited symptoms which could
not be distinguished irom those produced at Onderstepoort by feeding and
drenching horses with Senec1;o retrorsus DC. (Senecio latijol1·us DC. , now S.
retrorsus D C.) ann S enecio isatideu.s DC.
This horse was stabled and allowed to run in a small land near the homestead. The land was found to be heavily overgrown with Sener:io Bwrchellii
DC.
Manske (J 932) has isolated the alkaloid retrorsine from " Senecio retrorsus "
which he obtained from South Africa and the alkaloid jaeobine from "Senecio
JaCobaea." Of great interest iR that Manske found the for :ner Senecio to contain 1 ·3 per cent. of alkaloid and the latter only 0·04 per cent. of alkaloid.
(d) Senecio i licifolius Thunh.
R egistered number.- Onderstepoort Spec. No. 6179 : 23/2/32.
~at.

H erb. No. 14269.

Vernacular names.--Sprinkaanbos; kovanna (guano-) bo;; (Clanwilliam).
Origin.- D. Bot.ha, George.
The plant material was collected from a land on a farm where cases of
Sllspected hread poisoning had occurred .
Parts of plcmt tested.--Whole plant ; dry and in the flowering and " seeding "
stage.
The experiments conducted at Onderstepoort are recorded in the fol
lowing table : -
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c~

....

~~

Per s tomarh tube..

.Pn s tmnach tube .. •

Rabbit K .. . . . .

RabJ.,it I , . ... . .. . .. . . .

1.20 <la)·' · . . . ·

120 rla.ys .

120 days ..

Per stomach t ube ..

Rabbit J ......... . . . .

4- days ....

Per stomach tnbc ... I 121 d1>yS..

P er stomach tube ..

Rabbit G.

4 days ..... .

P eriod of
Administration.

Habbit H ...

P er stomach tube ..

Method of
Administration
of Plant.

Rabbit F .. .

Anilnal.

*

* F.xr,('pt StrndaJ'S .

716 gm. (at rate of 4 gm. daily
for first 62 days and 10 gm .
daily for last 58 da)'S

608 gm. (at rate of 2 gm. daily
for first 62 d a )·s a.nd 10 gm.
uaiJ )· for las t 58 da)·s

554 gm. (at rate of 1 gm. daily
for 02 days and 10 gm.
daily for 58 da)'S)

dail)·)

1,040 gm. (at rate of 10 gm.

8 gm. (at rate of 2 gm. dailr )

J gm. (at rate of 1 gm. dail)•)

rl,otal An1ount of
Plant Taken.

2 · 3 per ce nt ..

None ..

Loss in
Weight of
Animal.

2.
l!J:J:peTiments with Senecio Tlicifolius J'hunb.

~rABI.E

0
t>1

~

H

~

~

~
~

Ki lled 10 days

Killed on t he day

Apart front pronounced loss in weight- and dyspnoea , 110
symptoms of poisoning wer e exhibited. Killed within
14 days after discontinuation of the experiment. Animal
gained in weight.
Post-mortem appearances.- All organs appeared normal.
H i stoloaJJ .- )<othing abnormal.

No s ympto ms of poisoning appeared.
Killed H day'
a.ft.rr discontilmation of th e cxperilncnt.. Anitnal gained
in wr ight.
Post-nwrtem lt]Jp earances .- A.Il organs a.ppcarcd normal .
H 'istolou!! .- Not.hing a bnonnal.

Histo/ogy. - Nothing abnormal.

Post-mortem appew·ances.- All organs appeared normal.

No symptoms of po ison ing developed.
the experiluent was di sco nt inued.

Histology. - Nothing ahnonnal.

Post-mortem appearances.- A II organs appeared nonnal.

Developed no symptoms o.f poisoning.
after discontinuation of th e cxpcrin1ent.

Die d on th e ~th da)· of the experiment. Symptoms and ~
post-1nortcm appearan ces a s in rabbit F, with the cxcep- ~
tion of ulceration of the stomach.
t"'
Histology.- LiYcr : Fatty changes, h)·peraemia, ce ntral w
necrosis and se vera l neutrophi1es present. Spleen.
1uyocard , and kidnrys s il o wed no lesions.
·

r_c semblancc to that in acute sencsiosis in horses, stomach:
'Vall CO\'C I'C1 with th ick greyish ntucus and a dark red·
dish brow11 suJ.lstan cc, which spectroscopbali~' proved to
~~tg!~~l~%c~~ ~~~i.~t~~~ ..~~1 add it ion the st01narh showed fairly
Hislology.- T. ivrr: Sli ght h~·pcraemia and tnllltiplc lo calised
ncJrosis. ~lyo :ard: Spleen and kidney showed no
ksions.

8

of both heart Ycntri clcs, h:q)eracmia and emphysema of ~
lungs, hypcramnia of liver, which showed a 1narkcd ~

><
....

b:l

On the Jth day of the experiment the animal s howed d ys· ::;
pnoea. accelcra.tc d heart beat, and ina.ppctent:c. It ~
be~mnc very restless, pu s hed the head violently and d
repeatedly agains t the cage walls and died on the same w
day d uriu g s uch a llt.
Post·nwrtmn apper.trances.- C)·anos is, prononn !5cd dilatrtion

ltESULT.
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months old)
(mbwd breed)

§; Dog 1043 (9

t~

Animal.

1

_

!Icthod of
Administration
of Plant.

l'er stomach tube
and 10 gm. of
ground-up plant
mixed in food
daily

10 gm. of grounu-up
plant mixed in
foou daily

2.-(continued).

Dog 1042 (12 months olu)
(mLxcd brecu)

TABLE

45 days. . . . .. . .

90 days ........

P eriod of
Administration.

Approximate 480 gm. (at rate
of 10 gm. per stomach tube
daily and approximate 90
gm. taken with the food)

I Approximate 180 gm . .......

'L'otal Amount of
Plant Taken.

37 5 per cent ..

1 27 per cent.... .

Animal.

J..~oss iu
Weight of

Ii'isto/O{Jy.-I~ i vc r:

Cirrhosis and d cgenrratio11.
Blood anfl spleen smrars. -Ncgath'r.

U=

which sprctroscopirall;' and chr mioally 11rovcd t o be
changcu blood , a fair number of pi.1-point ulcerations
were present on the gastric mucosa, s ubacute catarrhal
e nterit is, t he intestine containing a large mnouut of dark
rcddlsh brown muco us s ubstance, which p roved t o be
cha nged blood. Straw and sand in stomach and intes-

covered by a da.rk reddis h brown mu:;ous s ubstance,

a cute cata rrhal gast ritis, I)Yioric portion of t he stomach

cirrhbsis and degeneration of the liver, pronounced sub-

Diarrhoea appeared on the 16th day of t he experiment.
'L'hcrc was progressive inappetence, cachexia, dyspnoea
and apathy. Diarrhoea was followed by constipation
and this again by d ianhoea, pronounced inje~tion of
conjunct ivae and eye ball vessels, pulse weak and accelerate d , fe ver, staring coat, retching, v ontit ion, cxtrmne
cachexia and weakness ; on t he 45th day of t he cxpcr iJncnt there was slight general icterus , which was very
pronounced on the day of death, which oc:mrrcd on 47th
day of the experiment.
Post-nwrtmn a7Jp earanees.- Prouounccct gCIICral icterus,
anaemia, cxtrcnw cachexia, blood vcr.v dark a.nd not
80ag1.tlatcd , s light hypcraenlia of the lungs, diastolic
liearb, pronounced hydroperitoneum (185 c.c.), pronounced

Diarrhoea was noticed on the 27th day of the experiment,
then followed progressive loss in condit ion, anaemia,
apathy, inappetence, repeated vmnition; N.B.- At no
time was iccCI·us seen. On the 91st day of t he experiment
the anin1al was found prost.:.ate, vomiting foamiug mucus
tnesc were chronic spasms of the front legs and at intervals
of a few seconds clonic spasms of the neck ca using the head
to be drawn right in between the front legs, the cornea
reflex was decreased. Death occLUTed the same day.
Post·rnortem appearances.- Pronoun ccd cachexia and anaemia, marked hydroperitoneum (150 c.c.), pronounced
cirrhosis (atrophic) and degeneration of the liver (not
pigtnentcd), extensive ulceration of the gastric n1ucosa ,
especially in t he pylo ric portion with haemorrhages, da.rk
reddish brown mucous substance in the stmnach.
Histology.- Liver: Cirrhosis and degeneration.
Blood and spleen smears.- Negative.

ltB8U.L'.r.
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~
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Animal.

2- (continued).

Dog 1051 (12 months old)
(mixed breed)

Dog JOH (15 months o ld)
(mixrd brrrd)

Method of
Administration
of Plant.

1nixed

food dail y

pla.nt

in

5 gm. of ground · up

l'er stomach tube
and 5 gm. of
ground-up plant
m ixed in foorl
dail;•

__ I

TABLE

5 1. clays .. . ..

I 82 flays ...... . .

Period of
A rlministration.

30 gnl ........ . ........... .

Approximately 435 gm. (at
rate of 5 gm. per stomach
tube daily and approxi·
mately 80 gm. taken wit h
the foodi

Plant Tal\:en.

Total Amount of

18· 7 _prr f'<"llt..

AnhnaJ.

Loss in
Weight of

!Z

~

.,.~

~

~

0

[f)

d

~

_.
-1

;::j

Q

'/,

-<

~

0

1

constipatio n, inapprti<'Hcc, and pronouncrd apathy), in
order to study t he further course of t he disease .
.llnprovcmcnt in the conditio n o f the anitnal set in withi11
H da;·s a.nd the animal appeared to be in normal health
within 10 weeks after the discontimw..ti OJI of feed ing
"~'enecio ilic1jolius 'l llllnh.

Feeding of p lant was discontinued on the 51st day of the ~
experiment, when t he anima.! had d eveloped distinct ts.vmptonts of Senecio poison ing (loss in weight, diarrhoea, UJ

[:;::

t:'J
e nteritis, rxtcns h·c ha.cn10rrhagc into mucous n1mnbraHc tl
of colon.
H
llistotogy.- Liver: Cirrhosis and clegcnemtion.
!Z
B lood and spleen sn1ears.- NegatiYc.
()
t.:J

Diarrhoea appeared on the 19th da;· of the experiment.
The symptoms nmrkedly rcsentbled these d escribed in
dog 1043. The conjuncth·ae showed a slight yellowish
cliscolouration o n the 79th day of the experiment. There
was a pronounced general icterus on the day of death,
which occurred on t he 83rd cia;· of the experiment.
Post-mortem appea1·ances.- lntcnsc gc)l(~ra l icterus, cachexia,
pronounced hydroperitoneum (200 ~.c.), marked dihttation
of both heart ventrie!cs, tumor splenis with extensive
haen1orrhages, pronounced pigtncntation (dark omngc~rclJow), degeneration, swelling and cirrhosis of the liver,
hamnorrhages in periportal 1yn tph glands, straw and
sand in st.omaJh, haemorrhages in and slight u lceration
of the py lori~ portion of the stomach, subacute catarrhal

JtESUVrS.
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Six rahbitf; and four young dogs were used in t he above

experiment~.

Rabbits.- Rabbits F and G which had received -{ ·0 and 8·0 grams of plant
respectively, died on the fourth day of the experiment with symptoms of
dyspnoea, inappetence. heart weakness and violent exc:itement (probably
due to asphyxia). The following lesiotJs were found at post-mortem: General
cyanosis, dilatation of the heart ventricles; hyperaemia and. emphysema of
the lungs ; hyperaemia and degenerative <:hanges in the liver, and ulceration
of the gastric mucosa in one rabbit, (F). The stomach of rabbit F contained
a fair quantity of a dark reddish brown mucous substance, which ::;pcctro ~
copic<tlly a nd chcmicalll· proved to be c;hanged blood.
Histology.--Thc liver of rabbit F ::;howecl slii-[h t hyperaemia and multiple
localised necrosis whilst fatty changes, hyperaemia, centn1l necrosis and several
neutrophil e~ were presrnt in the liver of rabbit G.
No microscopical le::;ion-;
were d.etectable in t he splero, kidnev and mvoean{ of the~c rahbits.
The remainmp: fom rabbits, which developed no symptoms of poi;;oning
having after receiver! 1,010 grams, 554 grams, 608 grams, and 716 grams
respectively over prolonged prriods, we re killed within cliffcrrnt periods, varying
up to fourt.e en clays, after rliscontinuation of the experiment. No macroscop ic
and microscopic le~iom; wP-re present at post-m ortem.

Doqs.--All four clogs, two of wh ieh were drenched and also recei ved tlic
plant in t heir food while the other two received the plant in their food (>nly,
developed symptoms of poisoning. Three of these flogs diecl after havin;.!
showed the following sv rnptoms : ProgreHsive cachexia , general weakness,
inappetence, apathy, anaemia, repeated vomition, diarrhoea, constipation,
weak and arceleratecl pulse, allotriophagia, dyspnoea, gcnernl icterus not in
dog 104-2. 1n addi tion to t hese sYmptomf' clog 1042 showed clonic sp<ts nts
of the front legs anrl, at intervrt.l s of a few seconf! s, clonic srasmR of the nerl~.

1-'o;:;l-morlem Appertrruwes.- Pronouncecl g!'nera.l icteru ::; (dotn:< 1047 <tllcl
1.013), annemia, ext.reme cachex ia, pronounced hvclroperitoneum, dilatation
of both heart venrticlcs, hyperaemia of the lungs, pronouncrrl cirrhosis, etcgeneration and pigmrntation of the I iver (N.B .-the liver of do.!! l 012 sho" eel
no pigmentation) , subacute catarrhal gastro-enteritis, haemorrhages in a]l(l
ulceration of the mucosa of t he pyloric portion of t he ~tomaeh , the stomac h
and intestine contained a dark reddish-brown mucous Rubstanrr, which spectroscopically and chemicall y proved to he dangerl blood , in arldition sand >~ncl
straw were found in t he gast-ro-in testinal tract., extcnsi ve haemorrhage in to
t h e mneosa of t he colon.

Histology.--Thi:-; aspect of senerio~is i;> being fully discu.q::;ed by D.r. G.
de Kock, head of the Department of Pathology, Onclerstepoort Laboratories,
in a paper dealing with the pathology of Renecio poison ing. It, thercfon' ,
wffices to state here that. chonic .8e~recio poisoning in dogs is cha.ractcrisecl by
pronounced cirrhosi~ (atrophic) a nd degeneration of t he liver.
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From the above table it iR evident that rabbits are much less susceptible
than dogs to poisoning with Senecio ilicifol,ius Thunh. 180 grams of this plant
taken by dog 1042 over a period of ninety days sufficed to cause death, whi!Rt
rabbits receiving quantities of plant varying from 554 grams to ] ,0,10 grams
developed no symptoms of poisoning.
In view ot the insusceptibility of rabbits H, J, K, and L it is doubtful
whether rabbits F and G succumbed to Senecio poisoning unless we except
an enormous hypersusceptibility in these two cases.

It appears that dogs receiving very small quantities of the plant over prolonged periods are not liable to develop general icterus, while this symptom is
very pronounced in dogs, receiving larger amounts of the plant over shorter
periods.
Young dogs which have developed fairly distinct symptoms of Senecio
ilicifolius Thunb. poisoning, will recover provided the feeding of the plant is
discontinued and the liver has not been damaged beyond repair. It is, however, doubtful whether such damaged livers will completely recover as a certain amount of cirrhosis is bound to perRist.

History.-- Willmot and R.obertson (1920) produced liver lesions in one of
twelve guinea pigs and three white rats which had been fed with " Senecio
ihc~folius " for almost four months (see Introduction). As explained previously Dr. .T. Muir verbally informed the author that Willmot and Robertson
conducted their experiments with " S. ilicifolius " collected on wheatlands at
the farm Corrente R.iver, Riversrlale district. The author collected specimens
of this plant in the presence of Dr. M.uir (Riversdale). These specimens were
identi:5ed bv the Division of Botany, Pretoria. as Senecio Rehmanni Bolus.
(N.H. No. J4267) .
.
.
Willmot and Silber bauer (J 931) describe four cases of ascites in male
European adults and state "in view of the absence of gastric disturbance and
pain associated with Senecio poisoning, Drabok poisoning was almost certainly
the cause." These cases occurred on the farm Palmietfontein (Oudam), Clanwilliam district, and will be referred to more fully under Lolium temnlentum L.
(Drabok) and under " Discussion."
Muir (1931), who was invited bv the Editor of the Journal of the Medical
Association of South Africa to add "a note to the article on "Darnel (Lolium
lemttlentum) or Drabok Poisoning" by Willmot and Silberbauer (1931) , writes:
"I will merely note in passing that partial reliance by Drs. Willmot and Silberhauer on the absence of pain for the diagnosis of drabok poisoning is in conflict with the extract given above. It is further the experience of my colleague, Dr. J. W. van Zyl, District Surgeon here, that certain cases of Senecio
disease occur where pain is not a prominent fea.ture or is even absent."
In November, Hl31, the author visited the above farm Palmietfontcin
(Oudam) , Clanwilliam district, where the cases of suspected drabok poisoning
(Wilmot and Silberbau.er, 1931) have occurred. On inspecting the land where
the suspected wheat was grown, Senecio ilicifolins Thunb., locally known as
kovanna-(guano)-bossie(bos) was found growing quite abundantly in one corner, whilst only a few specimens of this plant were found on the remaining
portion of this land. In addition a neighbouring fallow land was overgrown
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with Senecio ilicifoli~ts Thunb. Th e owner (:\l[r. Srnit) of the hrm promi sed
to forward two bags of this plant. to Onderstepoort for experimcntitl purpo;;es,
but. in spite of repeated reminder:; the promise was not fulfilled.
As de:tt.hs in mLtles harl been reported by 1\tr. va n Zyl, P<tanlekop, it Jarm
adjoining Palmictfontein, it was rlecicled to investigate the cause of t he dis<:>ase.
Twelve mules and one hoBc had died. in the course of a few month::; after hav~ng
~hown symptoms (descrilwd by }.fr. van Zyl) verY closel.:-: re~cm bling those
produced at Onderstepoort in hor>ies by feeding and 'hcnching them with
8. retrorsus DC. (Senecio lalijvli~ts D8.) anrl. 8en e.~iv imlideus DC. There was
n.bundant growth of Senecio ilicifolius Thunb. on the lands where the oats fed
to the above affecterl animals were grown and Jh. van Zyl admitted that ,omc
of the sheaves of the sm<pectecl oat .- \\'Pre heavilY contam;nat<>rl with this plant.
(P) Senecio isatideus DC.

Registered number.--Onderstcpoort Spec. No.
Nat. Herb. No. 108,~8 .

fi7~9 : 1 I / 2/32.

Common and vernacular names.-Dan's cabbage; 1nkn.nga (Zulu); Poisonous r<tgwort.
Origin.-Ureytown, Xa taL
Parts vf plants tested.- Whole plant; dry and in rrcfiowering

~ta).!C.

8enecio isatideus DC. is of wiJespread occurrence in South Africa, r~><melv,
from 1}iten hagc through tht> Eastern Province and Natal i rtto the Transvaal.
1t was, therefore, thought arlvis::dJle to di~cusci here also thr toxicit.v of this
plant a::; it is quite possible that it may tind its way on to wlrcn.tlancl.s and in
this way become a menane to t he health of human beingR.
In t he following table arc recorded the results of rxpcrimenti' conducted
at Ondcrstcpoort upon dogs and rabbits : -

S2
0

Per stomach tube ...

Rabbit N .............. .

Rabbit P . .. . ........ .. .

P er stomach tube ...

Rabbit M.............. .

Per stomach tube ...

Per stomach tube ...

Animal.

Rabbit 0 .............. .

Method of
Administration
of Plant.

I

34 days ..... ···

2 days .... .. .. ·

13 days .... . . ··

78 days ...... ··

Period of
Administration.

• Except Sundays.

300 gm. (at rate of 10 g:tn.
daily)

20 gm . (at rate of 10 gm.
daily)

8 per cent ... .. .

17 per cent ... . .

Loss in
Weight of
Animal.

I 22 per cent .....

----

48 gm. (at rate of 4 gm. daily)

134 gm. (at rate of 2 gm.
daily) •

Total Amount of
Plant Taken.

1'ABLE 3.
Experiments with Senecio Isatideus DC.

Progressive apathy, inappetence, anamnia, dyspnoea, and
cachexia until death on the 34th day of the experiment.
Post-mortern appearances.-Hypcracmia and oedema of the
lungs, very flabby heart, s ubserosa! haemorrhages along
gastro-intestinal tract, large number of small dark reddish
brown spots and ulcers on gastric tnucosa, liver: Consistence very firm and of a diffuse light, greyish colour.
Histology. - Nothing abnormal.

Apathy, inappetence, laboured respiration and death on
the 3rd day of the experiment.
Post-rnorlem appearances.-Cyanosis, slight hydropcritonemn,
hydrothorax, pronounced hyperaemia of lungs, flabby
heart, dark reddish brown (changed blood) mucus on
gastric tnucosa, li ver swollen and dark red, spleen swollen.
Ristology.-Liver: Slight hyperaemia, no specific changes.
Hyperaemia of kidney and spleen.

Symptoms like those seen in Rabbit M, death occurring on
the 13th day of the experiment.
Post~mortem appearances.-Pronounccd hydropcritonemn,
flabby heart, liver swolJcn, nugmeg-like in structure.
Histoloyy.- Liver: Slight hypC'ramnia, n1ultiplc necrosis,
slight increase in connective tissue. ~Iyo ca rd, spleen,
and kidney showed no lesions .

Progressive inappetence, anaen1ia, dyspnoea, apathy, weak
and accelerated heart beat a nd cachexia until death on
the 134th day of the experiment.
Post-mortem appearances.- emaciation, flabby heart, hydroperitoneum, h yperaemia and oedema of t he lungs, extensive hacrnorrhages into Jncscntery and subserosa! tissues
of big intestine, ulceration of gastric mucosa, atrophic
cirrhosis of the liver.
Histology. -Liver: Hyperaemia, multiple necrotic areas .
l\fyocard spleen ancl kid ncy showed no lesions .

RESULT.
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mottths old)
(mixed breed)

Dog 1046 (12 months old)
(mixed breed)

*"'
t-'" Dog 1050 (8

l\:)

AnimaL

Method of
Admiinstration
of Plant.

5 gm. of the groundu p plant mixed in
t he food daily

t lw food dai ly

up plant mixed in

0 gm. of t he ground·

in the food dail:-'

P er stomach tube
and 5 gtn. of
ground-up plant

3-(continued).

Dog 1041 (8 months old )
(mixed breed)

TABLE

.Period of

77

d a~·s ..

82 d ays ..

20 d a.'·s ..

Administration.

Approximately 50 gm.

App,·oximatcly 50 gm .

with thr food dail.v)

a.pproxima.tcly l gm. takf'n

Approximately 110 gm. (at
rate of 5 gm. per stomach
tube dail y for 20 days and

Total Amount of
l?la nt 'l'a ken.

58 per cent ..

37 prr crnt..

Animal.

L O!;S in
Weight of

that ictrrus nn cr seen in dog 10~6 . The a nimal died
on t he 78th da)' of the experiment.
Post-mortem, ctppearances.- Extreme ca0hexia. and ana.mnia,
....Y.B. no icterus, hydroperitoneu m, s light hyperaemia of
lungs, cxtensiYe ulceration of pyloric portion of stmnach,
som e ulcers having heale d again ; s ubacute !::atarrhal
J· nteritis; prononnccd cirrhosis (at rophic) of liw r (no
pigmentation); straw and sand in gastro-intestina l
tract.
Ji isloloyy.- :Liver: l'ronouncrrl ;;irrhosig.

:-i:\'lnptmns as those d escribed iu Dog J 0-t. ~, with the exception

discontinuatio n of t he feeding of the plant.

Jrnprovcrncnt was dlsccrnible within t hree weeks after
'l 'lu-ce
mouths later the animal appeared to be in norma.! health
again.

Symptoms of poisoning (except icterus) ver:; similar to those
described in Dog 1 0 ~8 commenced o n t he 11t h day of
t he experiment . Feed ing of the plant was d iscontinued
on t he 82nd day of t he experiment, when t he a nima l had
lost 30 per cent. of its weight and appeared very ill.

tl1c animal died in a comatose state on the 20th day of
the experiment.
l'ost-mortem-ctppearanceti .- Ulccrative stomatitis, Pxtrcm r
cachexia, pronouuccd <](·gC'nmativc ehangt~s in the liver,
muUiplc hydrone phros is aud cirrhosis of the kidney,
ulceratiYe gastrit is , da rk brown Jnuco us substance iu
small intesti ne.
H istology.- J,ivcr: Degcncmtivc cha nges.
1:i plccn of blood smears.- Negative.

four days.,s howiugrcgular spasmod ic jerks of a.ll f o u r legs,

lnappetcncc, apathy, aitcrnat,ing diarrhoea and constipation,
nlcerati\·c stomatitis, pronounced progressive en1aciation,
weak a.nd accelerated pulse, dyspnoea, prostrate for last
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5 gm. of groundup p lant mixed in
food daily

Dog 1082 (16 months old)
(mixed breed )
18 cla.yP., .....

42 days ....... .

10 gm. of ground-up
plant mixed in
food daily

Dog 1049 (14 months old)
(mixed breed)

Period of

Ad ministration.

31 da)•s ....... .

Method of
Administration
of Plant.
Per stomach tube
and 10 gm. of
ground-up plant
mixed in the food
dail;•

Animal.

3-(continued).

Dog 1048 (12 months old)
(mixed breed)

TABLE
J..~oss in
Weight of
Animal.

Approximately 20 gm .... .. .

I Approximately 84 gm ...... .

45·1 per cent ..

Approximately 332 gm. (at 1 25 per cent ..
rate of 10 gm. per stomach
tube daily and 2 gm. take n
with the foorl daily)

Total Amount of
Plant Taken.
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On the 13th day of the experiment diarrhoea appeared and
a certain degree of ina.ppctcncc and listlessness was
present, loss in condition was noticeable and feeding of
the plant was discontinued on the 18th day of the experiment in order to study the fmther course of the disease.
Marked improvement in the condition of the animal
had occurred three weeks after discontinuation of
feeding of the plant and the animal appeared q uite
normal within a further six weeks.

Histolouy.- J.Jiver: l)ignlCntation, degeneration, and cirrhosis.
Bloed and spleen smears.-Nel'(ativc.

thoracic cavit,y.

The symptom s resembled those in dog 1048. Slight icterus Z
appeared on t he 56th day of the experiment and increased 0
in intensity up to the time of death, which occurred on t<j
the 62nd day of the experiment.
t:d
.Post-mortem ltppearances.- Inkn se general icterus ; pro- ~
nounccd hydroperitoncmn (500 c.e.) ; slight hyperaemia >
of the lungs; pronounced pigmentation (dark-orange t<
yellow), degeneration , swelling a nd cirrhosis of the liver; rn
dark greenish, 1nu ~ ous, flocculent bile ~ hypcraetnia and
ulceration of the pyloric portion of the stomach with
haemorrhages, subacute catarrha l enteritis with a dark
reddish brown mucous substan ce in the stomach and
intestine, cirrhosis of the kidneys, extensive haemorrhages
in 1nu;:;osa of rectum, subpleural haemorrhages in left

lnappetcnce, yawning, progressive apathy and cachex ia,
alternat ing diarrhoea a nd cons tipation, dyspnoea, genera l
icterus appeared 2 da;·s before death, weak and accelerated
pulse, retching and v01nitL1g at intervals, death, precede d by a comatose state, occurred on the 31st day of
the experiment.
l)ost-rnortem appearance.s .- Inten sc general ictcnts, tnarkcd
hydropcritonemn, h~r pcrae1niae of the lungs, intense
pigmentation, degeneration and cirrhosis of the liver,
which was extrmnel y finn in cons istence, haetnorrhages
in and ulceration of gastric nuJCosa, acute catarrhal
enteritis, whi ch contained a large amount black bloodlike 1nucous s ubst.:<tncc, which chernicall y and spectroscopioally proved to be changed blood, straw and sand in
gastro-ntestinal tract.
Histology. - Liver: ()iuhosis and degeneration.
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Rabbits.-All four
having exhibited the
:rabbit 0 , which died
anaemia and apathy,
heat.

rabbits drenched with Senecio isatideus DC. died after
following symptoms : Pronounced cachexia (except
on the third day of dosing), progressive inappetence,
labonrecl respiration, and weak and accelerated heart

Poslmo1·tem appearances.---Emaciation (except rabLit 0) hydroperitoneum,
hydrothorax, pronounced hyperaemia and slight oedema of the lungs, extensive
haemorrhage into the mesentery and suhserosal tissues of the hig intestine;
uleeration of t.he gastric mucosa ; dilatation of both heart ventricles ; atrophic
or hypertrophic cirrhosis of the liver with no pigmentation ; hyperaemia of
kidneys and Rpleen.
H istology.--Liver: hyperaemia, multiple necrotic areas, cirrhosis.
Dogs.-Both the dogs that had been drenched and fed and those that had
heen feel only died from Senecio isatideus D C. poisoning. There is, however,
some douht in the case of dog 1041 , which died from uraemia caused by severe
disease of the k idneys. Wheth er the kidney le!'ions described were caused hy
the plant or not, is impossible to say.
The following symptoms were developed by dogs l050, 1046, 1048, and 1049 :
Progressive cachexia, inappetence and listlessness, anaemia, diarrhoea, yawning,
constipation, retching, vomit ing, allotriophagia, general icterus (not seen in
dogs 1050 and 1046), weak and accelerated pulse; death (dogs 104-6_. 1048, and
1049) was preceded hy coma.
Post-mortem appeamnces.-(Dogs 1046, 1048, and 104) : lhtreme cachexia
intense general icterus (absent in dog 1046), pronounced hydroperitoneum,
hyperaemia of the lnngs, pronounced pigmentation (absent in dog 1046),
rlegcneration and cirrhosis of the liver, extensive ulceration of and haemorrhages in the mucosa of the pyloric portion of the stomach ; subacute catarrhal
enteritis, straw and grit in gastro-intestinal tract, the stomach and intestine
contained a dark reddi~h-brown mucous substance, which l)l'Ovecl to he changed
blood.
'
~
Histology.- Liver: Cirrhotic a nd degenerat ive changes are characteri~tic
of chronic Senecio isatideus DC poisoning in dogs.
From the above table it appears that rabbits, although susceptible to
Senecio isatideus DC. poisoning, require much larger quantities of the plant
to cause death than do dogs.
There is a marked resemblance in the symptoms and post-mortem le~ions
in dogs poi:>oned by Senecio i licifolitts D C. and in those poil'oned by Senecio
isatideus DC. As in Senecio ilic~folius D C. poisoning it was found t hat small
amounts of Senecio isatidens DC. administered over prolonged periods did not
produce general icterus, which invariably occurred in dogs taking larger amounts
over shorter periods.
Dogs poisoned with Senecio isatideus DC. are liable to recover provided
the administration of the plant is cliscon t innerl before the liver has been damaged
beyond repair.
H istory.-Steyn (1931) proved Senecio isatideus DC. toxic to aheep and
a horse. The latter animal exhibited symptoms which were indistinguishable
from those of natural cases of " Dunsiekte " in horses.
(j) Senecio laevz:gatus Thunb.
(g) Senecio rigidus L.
(h) Senecio msmm·inifolius L. f.
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M'ni r (192S) and also the author have collected these three species of
Senec1:o on wheatlands in the Riversdale district. What is more t hey were
present on lands on farms where cases of suspected bread poisoning occurred.
Marloth (1917), records S enecio rirtidus L. under the common name of
" poisonous ragwort."
v

Watt and Brandwyk (1932) state that t hey have proved Senecio rigidus L.
poisonous to a rabbit. From experiments conducted at Onclerstepoort on a
large number of rabbits it would appear that rabbits are t he animals lea~t
suitable for use in t he determination ·-of t he toxieity of Sene<Jio spp.
There is a greater possibility of Senecio laevigatus Thunb. and Senecio
rosmarinijoli1.;,s L. f. finding their way into threshed wheat than there is of ·
Senem:o rigidus L. doing so, as t he latter plant is very tall and is almost excln sively found growing in very moist patehes of the lands.
CaucnERAE.

Raphanus 1·aphanistntm L.
R egistered nwnber.- -Onderstepoort Spec. No. 6628R, 9/5/32.
Nat. Herb. No. 14274.
Common and vernacular 1wmes.- Knopherik, ramenas, jointed or white
charloek, wild radish, field wall-flower.

Orig1>n.---Sortcd from a bag of wheat. obtained from t he Langkloof R oller
Mills, .Toubertina.
Parts o._fplant tested.-Ripe seed ( + eapsule).
Rabbits were drenehed as follows :Rabbit A.--Received 105 grams of the above seed in the eourse of twentytwo days at the rate of 5 grams daily (except Sundays).
Rabbit E.-- Received 225 grams of the above seed in t he course of seventeen days at the rate of 15 grams daily (except Sundays).
Rabbit C.- R ilceived 360 grams of the above seed, moistened twelve
hourR before dosing, in the course of twenty-seven days a.t the rate
of 15 grams daily (exeept Sundays).
Rabbit D.---Received 310 grams of the above seed, moistened twelve
hours before closing in the course of thirty-six clays at. t he rate of
10 grams daily (except Sundays) .
Resttlt. -R abhit A died on the twentv-seventh dav, Rabbit B on the
seventeenth day, Uabbit C on the twenty-sevent h day, ~nd Rabbit D on the
thirty-sixth day of the experiment after having exhibited inappetence, apathy
and diarrhoea with gradual loss in eondition.
Post-mortem nppeamnces.--Hyperaemia and slight oedema on t he lungs,
pronounced sub:wute catarrhal gastro-enteritis and, in one case, subserosal
haemorrhages in the peritoneal cavity .
lfistology.·- N o speeitic lesions were found in the liver, kidneys, and heart.
Jfistory.--The seed of Raplwnus raphanistntm L. contains small ~mounts
of an irritant substance. The seed is used in tympanites, rheumatism and
seiatica (Dragenflorf, 1898).
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Kobert (1906 writes that according to Sjollema Brassica napus L. and
Brassica rapa L. contains more than one glucoside, which all develop mustard
oil. These mustard oils are responsible for the production of chronic enteritis
with tympanites, haemorrhagic diarrhoea, colic, stimulation of the brain,
and abortus when horses and cattle ingest rape cakes over prolonged periods.
Haematuria and the accumulation of haemorrhagic fluid in the thorax and
peritoneal cavity were also seen. Kobert furthermore mentions that probably
similar glucosides are contained in Raphamts raphanist·m m L. which is known
to have caused poisoning in animals.
Long (1917) writes: "Wild radish (Raphanus raphanistru.m L.). As in
the r.ase of charlock, the seeds of wild radish are very acrid, and susceptible of
introducing intestinal troubles if eaten by animals when mixed with cereals."
Frohner (1919) states that Raphanus raphanistrum L. is one of the plants
which, owing to its containing mustard oil or similar substances, will cause
poisoning when ingested in large amounts.
Elaine (1922) described poisoning in horses with grain, which contained a
third or a fourth part of the seeds of the wild radish. The horses showed colic
and inappetence and recovered after treatment.
Wehmer (1929) writes that the seed of Raphanus mphanistrum L. contains
30 to 40 per cent. of fatty oil and no sinigrin, but a sinalbin-like sulphur-containing glucoside and myrosin.
Petri (1930) states that mustard oils are excreted by the lungs and kidneys
and that they are severe irritants to the mucous membranes, and skin. Haematuria may be caused after the ingestion of mustard and rape cakes. The
liver of animals poisoned with mustard oil are yellowish grey and soft in consistence, and microscopically show necrosis of the parenchyma. Petri mentions
that Carlan saw disintegration of the liYer and haemorrhages in guinea pigs
and rabbits which had succumbed to mustard oil poisoning.
E. EuPHOHBIACEAE.

(a) Euphorbia helioscopia L.
Registeted n·u mbe1·.-0nderstepoort. Rpecimen No. 5179; 9/ 10/30.
Nat. Herb. No. 14267.
Vernacular names.-Melkgras; melkbos ; wolfsmelk: milkweed ; spurge.
Origin.---Cultivated lands, vicinity of Capetown.
Habitat.--Cultivated lands southern a.nd western Cape Province.

Parts of plant tested.--Whole plant ; fairly fresh and tested in the preflowering, flowering, and seeding stages.
It was suspected of having caused poisoning in stock running on cultivated lands. Three sheep received respectively per stomach tube 2,000 grams,
2,100 grams, and 1,750 grams of the plant in the different stages of development
in the course of a fevv days without suffering any ill-effects (Steyn, 1931 and
1932).
History.-- The plant itself as well as the " bark" was used as a purgative
under the name of Herba et Cortex Esulae vel Tithymali. Latterly the latex,
which is slightly irritant, was used in the treatment of syphilis (Rosenthal,
1862). Dmgendorff (1898) states that this plant is poisonous and Kobert
(1906) that it causes poisoning in children.
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Pammell (1911) writes that Lehmann lists "EU'nhorbia heliosr;opia" as a
•
poisonous plant.
According to Long (1917) sun spurge (Ettphorbia hel,ioscopia L.) has caused
fatal poisoning to a boy who ate it " and in Germany cows were poisoned through
pasturing in stubble in which the plant was growing, but there were no deaths."
Frohner (1919) states that the following species of Euphorbia are toxic
to stock: " E. cyparissias," " E. pepl·u s," " E. helioscopia," "E. ma·rginata,"
and " E. lathyris," and that their toxic properties are due to euphorhinacidanhydride. The milk of goats which has partaken of Euph01·bin helioscopia
L. is stated to have caused poisoning in human beings. Bernhard-Smith
(1923) mentions euphorbin as the toxic principle of E. hel-ioscopit~ L. and
E. peplus L.
E. helioscopia L. has been reported to cause constipation and narcosis in
stock (Onderstepoort File 141/512, 1-1/9/28).
Dunning (Onderstepoort File lH/250, 10/9/31) writes that in a feeding
experiment a sheep ingested 161 ounces of this plant in the young seeding stage
without developing any symptoms of poisoning.
(b) E·uphoTbia peplus L.

V e.macular narnes.-W olfsmelk, spurge.
Habitat.-Cultivated lands southern and

we~;tern

Cape Province.

History.--In the early centuries this plant under the name of Herba
Esulae rotundifoliae was used as a remedy for dropsy (Rosenthal, 1862).
According to Kobert (1906) it causes blisters on the skin and infl.amation of
the mouth and intestine and according to Pammei (1911) Lehmann records
it as a poisonous plant. J,ong (1917) and Frohner (1919) also refer to the
toxicity of this plant.
Seddon (1929) produced salivation and blood stained faeces, hut not death,
in a calf drenched with a watery extract of 4 Th. of the fresh green plant in the
early flowering stage.
Symptoms of Euphorbia poisoning.-On the skin the latex causes itching,
redness, pimples, and in bad cases gangrene. The seeds cause symptoms of
severe gastro-intestinal irritation, namely, inappetence, salivation, nausea.,
constipation, vomiting, pronounced diarrhoea, which may be haemorrhagic,
colic, tympanites, palpitation of the heart, apath, dizziness, convulsions,
unconsciousness, collapse and death.
Post-mo1·tem appeamnces.-Severe acute catarrhal or haemorrhagia gastroenteritis with ulceration of the mucosa.
(c) RiC',:ntts communis L.

Cornman names.-K.asterolie boom, castor oil tree.
Habitat.-A native of Southern Asia; ubiquitous; on cultivated lands.
As the castor oil plant is of frequent occurrence on cultivated lands there
is a possibility oi its seed contaminating mealies, beans, etc., especially those
foodstuffs grown hy natives and irresponsible .E uropeans. The danger is
greatest when the harvested crops are stacked and threshed on lands where
castor oil plants grow, as the possibility of contamination is greater than when
the crops are threshed outside such infested lands.
·
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It has frequently occurred that maize stored in the same hold of the ship
as castor oil seed has become mixed with the latter with the result that serious
mortaility has occnrred in cattle and horses (Legal Notes, 1931 and 1932).
With regard to cakes and meals as feedingstu:ffs for stock a content of
0 · 02 per cent. seed is regarded as dangerous.
-

History. --Rosenthal (1862) states that Ricinus communis L. occurs in
many varieties of which one of the most wellknown ones is Ricin1~s africanus
Willd. Castor or ricinus oil is one of the most extensively used mild oily purgatives.
In 1864 Tnson mentioned that the seeds of Ricimts communis L. contains
ricinin and described a method of isolating it (Husemann, 1882).
Castor seeds also contain the toxalbumin ricin ; the root of this plant
is used in kidney troubles and the leaf in abscesses (Dragendorff, 1898).
The seeds contain colouring matter and a large amount of oil, proteins,
enzymes, and ricin (Kohert, J 906).
Long (1917) writes that " according to Cornevin four seeds suffice to cause
accidents in man, eight lead to very grave results and beyond that number
death mav ensue." He also mentions that the seeds have been found as an
impurity in linseed cake and maize meal.
Pammel (1911), Long (1917), Frohner (1919), Byam and Archibald (1921),
Thomson and Sifton (1922) , Lander (1926), and Petri (Hl30) all refer to the
toxicity of the castor oil plant.
Heffter (1924) refers extensively to the methods of isolating ricin from
castor seeds and to its actions in vitro and in vivo.
Cases of asthma resulting from the inhalation of castor bean dust in a
castor oil factory have been described by Figley and Rlrod (1928).
Ratner and Gruehl (1927- 1928) produced anaphylaxis in guinea pigs by
allowing them to inhale castor bean dust and injecting them intravenously
with an extract of this dust after an incubation period of three weeks. Some
guinea pigs died from ricin poisoning caused by the inhalation of castor bean
dust and showed a severe haemorrhagic condition of the lungs.
Dodd (1932) made a valuable contribution to the study of the presence of
castor seed in feedingstuffR. Dodd realises that the determination of the
percentage of castor seed in feedingstuffs is not of great value as in practically
all cases the C:J,stor seed is unevenly distributed. As new contracts with regard
to feedingstutfs specify limits of contamination with castor seed, analysts are,
however, forced to state percentages. With regard to the possibility and
probability of the various eastor seeds varying in toxicity Dodd rightly remarks
that all castor seeds should be regarded as deadly. He describes the method
employed by him in the detection and identification of castor seeds in cakes
and states that seed.- which might easily be mistaken for castor include grape
or raisin seed, ucnhuba seed, eroton seed and c1ucas seed. The two former
seeds are harmless whilst the two latter are more poisonous than castor seed.
He says; "It is usual to return castor, croton or curcas as castor seed.' 1 The
percentage of castor seed present in the cakes is calculated by multiplying the
weight of the husk found by 5.
Symptoms nf Ji01;soning.-According to the above-mentioned authors and
Bornemann (Hl22) and Mariott (1922) the following are the symptoms of castor
bean poisoning in human beings anil animals.
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(l) Human beinys.··-The symptoms are those of very severe gastro-intestinal irritation, namely burning pains in the throat and stomach, salivation,
nausea, vomiting, colic, diarrhoea, thirst, small rapid pulse and also cramps
of the calves and abdominal muscles, drowsiness. measle-like ecJ:emata,
cvanosis, and icterus.
Post-mortem appearances.---Acute gastro-enteritis sometimes accompanied
by erosions in the stomach.
(2) Animals.-Haemorrhagic iuteritis with its accompanying symptoms,
staggering, dullness o£ vision, marked apathy, heart weakness, paralysis, somnolence, convulsions, muscular spasms, fever, shivering, coma and death. In
some cases toxic laminitis was noticed. Death occurs within one to three
days in acute poisoning.
Post-mortem appeamnces.--Aeute gastro-enteritis; haemorrhages in the
cortex of the kidneys and subpleural tissues o£ the lungs ; degeneration of the
myocard; subendocardial and subepicardial haemorrhages; haemorrhages
in the serosa of the body cavities and in the organs ; haemorrhagic asciteR.
Histology.-Fatty degeneration of the myocard, congestion haemorrhages
and accumulation of fat in the liver and. irregular areas of parenchymatous
disintegration ; chronic poisoning causes cirrhosis of the liver ; spleen shows
increased pulp but owing to the disappearance of the lymphocytes the follicles
are few and small, the haemorrhages and areas of disintegration in the spleen
are due to occlusion of the capillaries by fibrin; the bonemarrow is very soft
and mottled due to hyperaemia and haemorrhages; the marrow appears to
produce abnormal blood elements ; the circulating blood shows eosinophile
leucocytosis and polychromasia (due to damaged blood forming ap,paratus) ;
the kidneys, which excrete ricin, show fatty degeneration and necrosis of the
tubuli epithelium.
1'oxic principle.- 'T'he active principle of r.astor oil seed is the toxalbnmin
ricin, which is a very severe irritant and is much more poisonous when administered parenterally, than when taken per os. By reason of its proteid
character ricin when injected subcutaneously produced an immunity to castor
bean poisoning.
Toxicity of casto1· seeds.-Miessner (Frohner, 1919) gives the following
quantit ies as the lethal doses of castor bean seed administered in one dose : Horses. . . . . . . . . . . . . . . . . 0 ·1 gram per Kg. body weight.
Cattle.... .. ...... . ... .
2·0
Sheep. . . . . . . . . . . . . . . . .
1· 25
Goats.................
5·5
Pigs...... . . . . . . . . . . . . .
1 ·4
Rabbits....... . .. . . . . . .
1· 0
Geese... . .. ... . .. . . . ...
0·5
F owls........... . . . ... 14 ·0
If the feeding of small quantities of castor bean seed is continued it bas a
cumulative action.
The seed is much more poisonous when administered subcutaneously.
At Onderstepoort the fresh immature seeds were found to be highly toxic
to rabbits .
.Treatment.-Symptomatic treatment must be applied as no specific antidote is known.
Detection of castor bean in foodst'Uffs.-This can be done botanically and
biologically by the precipitation and conglutination tests.
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F.

GRAMINEAE.

(a) Lolium !emulentttm L. var. macrochaeton A. Br.
R egistered No.--Onderstepoort Spec. No. 6628 Q; 22/3/32.
No.

Nat. Herb.

14~65.

(b) L olimn temulentum L. va1·. muticwn Boiss.
R egistered No.-Onderstepoort Rpec. No. 657+ ;
No. 14266.

22/3/32.

Nat. Hero .

Common names.- Drabok, darnel, cheat, " Tares" of the Bible.
Taumellolch , Tobkrout.

German :

Hab·itat.- -Occurs extensively in cult ivat ed lands especially in t he southern
and western Cape Prov:in ce.
Origin.-Spec. 6628 Q (N.H. No. 14265) sorted from a bag of wheat contaminated with weed seeds obtained from the Langkloof Roller Mills, Joubertina.
Specimen 657-i (N.H. No. 14266).--Sorted from a consignment of wheat
contaminated with weed seeds obtained from the Roller Mills, Ri versdale.
Specimen 6628Q.- These darnel seeds were nndersi;;;ed and discoloured and
had a mouldy smell. The degree of fungus infection was 100 per cent. When
chewed t hey at first had a slight sweetish starchy taste, which after a few
minutes became bitter.
Dr. A. C. Leemann of the Division of Plant Industry examined this specimen of drabok mycologically. The resul ts of his invest igation are incorporated
in an article published elsewhere in this report.
Two rabbits ingested 3,370 grams an l. 3,225 grams of these fungus-infected
darnel " seeds " in the course of t hirty-eight days respectively. No addition al
food was given to these rabbits during the period of experimentation.
Result.-Not only did these " seeds" prove harmless but they provided
also in all t he necessary nutrit ive substances essent ial for the maintenance of
health and growt.h of the experimental rabbits.
Pig 789 ingested 4,000 grams of this fungus-infected drabok in t hree days
without suffering any ill-effectR. No additional food, except a small quantity
of milk mixed with the drabok meal was given.
Dog (no number) took 1,250 gmms of this drabok meil.l in the course of t en
days without any detrimental effect s. The raw meal was made into porridge
with a. small quantity of milk.
The above experiments would have been conducted over longer periods
had. more drabok been available.

Specimen 6574.- These darnel "seeds" were of normal size and appeared
healthy. Three rabbits ingested in the course of seventy days 5,585 grams,
4,655 grams, and 6,065 grams of the "seeds" respectively. No additional
food was given.
Result.- ·These seeds also proved harmless and provided all the food requirements essential for the maintenance of health and growth of the experimental
animals.
In addition to the above experiments with darnel a number of other feeding
experiments with the seed have been conducted on rabbits and horses at
Onderstepoort in the course of the last five years, with negative results.

249

POISONING BY WEEDS CONTAINED IN CEREALS.

Hist01-y.-For centuries this plant has been regarded as harmful to health.
It is held to be the "tares" mentioned in the Bible which were sown amongst
the enemy's wheat.
Huseman and his co-publisher (1882) mentions that an impure bitter substance, named loliin, had been isolated from the seed of Loliurn temulentttm L.
Dragendorff (1898) states the seeds to be poisonous and that the meal was
used as an analgesic and in the treatment of skin diseases. The seeds contain temulentin, loliin and temulentic acid and according to Hofmeister temulin.
Kohert (1906) correctly remarks that many of the cases of poisoning in
Russia, Germany, France, etc., ascribed to darnel could have been caused by
other extraneous material contained in the wheat.
The cases of darnel poisoning referred to by Willmot and Silberbauer
(1931) will be dealt with under " Discussion."
For further references sec Leemann's article: "A short summary of our
botanical knowledge of Lolium temulentum L." published elsewhere in this
report.
Symptoms of poisoning.--[Kobert (1906); Pammel (1911); Long (1917) ;
Fri:ihner (1919) ; Byam and Archibald (1921) ; Thomson and Sifton (1922) ;
Lauder (1926)].
(a) Httman beings.--Pronounced apathy; sleepiness; staggering; giddiness ; trembling ; mydriasis ; a feeling of pressure in the epigastrium ; nausea ;
vomiting; and later, painful cramps o£ the stomach; diarrhoea; heartweakness.
Barger (1931) (p. 29) writes: "In Germany and elsewhere the darnel
(" Lolium temulentum," zizania, the tares of Scripture?) was considered by
some to be the cause of the Kriebelkrankheit and more plausibly, since this
grass does indeed contain a narcotic poison. Hussa observed a number of cases
of actual poisoning by rye containing 16 to 22 per cent. of darnel seeds ; the
symptoms were frontal headache, giddiness, rumbling in the ears, gastric pains,
twitching of the tongue, difficulty in swallowing and in speech, vomiting,
diarrhoea, fatigue, cold sweat, and treml1ling of the limbs. The patients
declared that they felt completely intoxicated. There is here a slight resemblance to some of the symptoms of ergotism, but various observers agree that
the effects of " Lolium " poisoning are of short duration ; after a sound sleep
Hussa's patients were practically normal next day."

Post-m01·tem appearances.·- Darnel very rarely or never causes death in
human beings. No specific lesions are described in the available literature.
(b) .Animals.- M:ydriasis ; vertigo ; uncertain gait ; trembling; laboured
respiration ; slow and small pulse ; convulsive movements of the head and
limbs ; paralysis (in pigs) ; unconsciousness ; colic ; spasms.

Post-mortem appea1·ances.-As a rule the post-mortem is negative; rarely
slight gastro-enteritis ; hyperaemia of the lungs and hyperaemia of the brain
and spinal cord are seen.
Toxic principle.-It is at present generally held that darnel is poisonous
only when infected with fungi. According to Wehmer (1929) the active
principle of darnel is the alkaloid temulin.
This plant is referred to in t he article " Fungi in Relation to Health in
Man. and Animal " published elsewhere in this report.
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Toxicity of rlarnel.-Cornevin's (Lander, 1926) lethal doses are:Horse ... ........ ...... . . .
Dog ............. ... ..... .

7 grams per Kg. body weight.
18

Ruminants and birds are supposed to he less susceptible.
Pammel (1911 ), quoting Hackel, says that the toxicity of darnel is due to
a narcotic principle, loliin, which causes trembling, eruptions, and confusion
of sight in man and flesh-eating animals, and particularly in rabbits, but it has
no effect on swine, horned cattle or ducks.

T1·eatment.-Symptomatic.

G.

LEGUMINOSAE.

Vicia sativa L.
Registe1·erl mtmber.-Onderstepoort Spec. No. MN; 18/4/32. Nat. H erb.
No. 14271.
Vernacular names.-Common vetch; wilde wieke; "tares."
Origin.- Seed collected on the suspected wheatland at Modderfontein,
Humansdorp, and sown at Onderstepoort. Experiments were conducted with
the seed collected at Onderstepoort.
On moistening the ground up seed with water a typical bitter almond smell
was emitted, and the picrate paper test for hydrocyanic acid was strongly positive. Dr. C. Rimington, Onderstepoort, found these seeds to contain 64 ·8
mgm. of hydrocyanic acid per 100 grams of seed.
A rabbit drenched with 20 grams of these seeds developed typical symptoms
of hydrocyanic acid poisoning within five minutes and died within one and
a quarter hours of dosage.
The post-mortem appearances were those of hydrocyanic acid poisoning.
A large amount of this acid was detectable in the stomach contents by the
picrate paper test.

History .- Vicia sativa L. is cultivated as a fodder plant especially for tho
feeding of cattle. Husemann and his co-publishers (1882) described methods
of isolation of vicin and convicin from Vida sativa L . peas. When vicin is
heated in dilute sulphuric acid divicin sulphate crystalises out on cooling.
Dragendorff (1898) mentions that among other things cholin and betain
are contained in the seed of this plant.
Kobert (1906) writes that Yie1;a sativa L. has caused poisoning in horses,
cattle, and pigs with symptoms similar to those of lupinosis. Horses fed with
t his plant developed pronounced icterus and at post-mortem there was enlargement of the liver, which was of an orange yellow colour.
In other cases horses
showed loss in condition, alopecia and icterus ; the postmortem lesions were
enteritis, brownish discolouration and swelling of the liver. Similar symptoms
and post-mortem lesions were caused in pigs, which had partaken of this plant.
Pammel (1911) states that this is another weed commonly found in wheat
screenings, and that it is harmful to pigs but not to cows. Frohner (1919),
quoting Vvenke and Mason, describes weakness, paralysis of hindquarters,
blindness, laminitis, trismus and death in horses poisoned with Vicia sativa L.
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Anderson, Howard, and Simonson (1925) investigated the toxicity of
Lathyrus sativus L. and state their experiments to indicate that Lathyrus
sativus L. itself is harmless and t hat t he toxicity ascri bed to it is clue to contamination w.i th the seeds of Yicia sativa L. They, furthermore, state that
the seeds of the latter plant contain a glucoside, vicin, and a cyanogenetic
glucoside, vicianin, which i~ closely related to amygdalin. Vicin on hydrolysis
yields a base divicine and cl--glucose.
The authors were able to kill guinea pigs by inj ecting them subcutaneously
with 0 · 6 mgm. of divicine per Kg. body weight. Violent and continuous
clonic convulsions of the whole body were exhibited for about an hour and
then progressive paralysis set in until death supervened within some hours of
inj ection. Intense congestion of and about the brain and spinal cord was
found at post-mortem.
Owing to the small amount of vicin and vicianin they ,,·en· unable to
determine whether these sn bstances are toxic or not.
Anderson and his collaborators produced poisoning in ducks and monkeys
by feeding them on a diet containing a high percentage (50 per cent.) of Vicia
sab:va L . seeds.
Th e ducks exhibited ataxy. walking in circles, convulsions, paresis and a
kind of writhing contortion of the whole body with extreme retraction of the
head and neck, and died from the thirteenth to the hundred ancl twenty-fifth
clays of the experiment.

Post-mortem lesions.- Oedema of the subcutaneous tissues of the head and
haemorrhages over the surface of the skull ; super ficial congestion of the brain
and hyperaemia of the cerebellum, medulla and upper cord.
In the monekys the symptoms appeared from the sixth to the five-hundredth clay of the experiment. The animals became less active, crouched in
the cages, were unable to sit up and were constantly grinding the teeth. They
showed fibrillary twitch ings of the muscles of the arr.J.s, legs and fianks and
violent convulsions of the whole body lasting from five to ten minutes. They
yawned frequently, were hyperexcitable and showed symptoms of paralysis.
They, furthermore, state that v icin itself is apparently non-toxic, but that
during digestion in the stomach it is hydrolysed into clivicin, which they proved
poisonous.
Wehmer (1929) states that the seeds of Vicia sativa L. contain vicin, convicin, and that they yield prussic acid and benzaldehyde .
Wernery (1929) mentions that t he seeds of different S]Jecies of Vicia contain vicianin, which through enzyme-action liberate prussic acid.
Deaths in mules and horses running on harvested lands in the Western
Cape Province have been ascribed to this plant. These animals showed a
stiff gait and became paralysed, particularly in the fore-quarters. Patchy
inflammation of the intestine was the only lesion seen at post-mortem. (Onderstepoort File 144/3234, 5/12/31).
A number of pigs which had been feel ·' Chilean peas," which consisted
mainly of the common vetch (Vicia sativa L .) became ill and died suddenly.
The post-mortem revealed gastritis and patchy enteritis. On incubating
these peas with water 0 · 018 per cent. prussic acid was found -in them and th1s
apparently was the cause of death (Clough, 1931).
Stockman (1931) isolated a " poisonous acid " fro m tne seeds of the common vetch. By injecting this acid subcutaneously he produced marked general
weakness and paralysis on monkeys, rabbits, and frogs.
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H.

PoLYGONACEAE.

R~tmex

acetosella L.

Vernactdw· names.- Boksuring, steenboksuring, dock, Sheepsorrel.
Habitat.- Cultivated lands. Very prevalent in southern and western
Cape Province.
The " seeds " of this plant were found in specimens of wheat received
from the southern and western Cape Province.
H istory.-Rosenthal (1862) and Dragendorff (1898) mention that the root
and seed of this plant are used as toxic-astringents in diarrhoea, and the leaves,
which contain potassium oxalate as an antiseptic and remedy in scurvy.
According to Kobert (1906) Rumex acetosella L. contains acid potassium
oxalate.
Long states that children have been poisoned by eating large amounts of
Rumex acetosa L.
Frohner (1919) reports poisoning in sheep grazing on harvested lands
heavily overgrown with Rumex acetosella L.
Graig and Kehoe (1921) fed 147 :tO. of Rumex acetosa L. for a month to
a bull with negative results.
Wehmer (1929) states that Rttmex acetosella L. contains potassium oxalate.
Symptoms of poisoning.-The symptoms resemble those of subacute or
chronic oxalic acid poisoning.
Animals.- Drunkenness, swaying gait, salivation, muscular tremors,
dilatation of the pupils, feeble, slow and intermittent pulse, convulsive contraction of the lips, accelerated and stertorous breathing, tetanic contraction
of the muscles of the neck, back, and limbs, profuse sweating, inappetence,
diarrhoea, apathy, symptoms of paralysis, death occurs in convulsions.
The milk of affected cows is said to be made into butter with difficulty.
Post-mortem appeamnces.-Acute catarrhal gastro-enteritis with haemorrhages on the gastro-intestinal mucosa.

Treatment.-Limewater, calcium carbonate, diuretics, furthermore symptomatic treatment.
Oxalic acid and oxalate poisoning are fully described by Witthaus (1911),
Petri (1930), and Glaister (1931) .

I.

SoLANACEAE.

(a) Datura stramonium L.
Vernacula1· names.-Stinkblaar, olieblaar, olieboom, thorn apple, Pietjie
Laporte, Jimson weed.
Habitat.-Very common on cultivated and waste lands and along river.
At Onderstepoort a rabbit received 100 grams of the ripe seed on one day
and a sheep 1,000 grams of the ripe seed administered at the rate of 500 grams
daily without developing any symptoms of poisoning (Steyn, 1931).
History.-Datura stramonium L. was used in witchcraft practice in olden
times and was later .extensively used in homocidal poisoning (Lewin, 1920).
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Rosenthal (1862) states that the leaves and seed contain a most poisonous
narcotic alkaloid, daturin. This plant is used as a remedy in cases of neuralgia,
spasms, epilepsy, stomach cramps, chronic rheumatism and is smoked to relieve
asthma.
Hut.cheon (1903) vrrites: "The seeds and young growing plants of Datum
st1·amonium or Stinkblaar, as it is called, are very poisonous to young ostriches ;
I have seen them die off very rapidly from eating the leaves of the young plants.
Veterinary Surgeon Sinclair reports (vide Agric. Jour., Vol. 13, p. 550)
equally serious cases resulting from ostrich chicks eating the seeds obtained
from the fruit of the previous season."
No marked lesions were present as the poison acts on the central nervous
system causing a dull, sleepyc ondition terminating in complete collapse. Some
birds showed delirious excitement and staggered about before the comatose
condition set in. The treatment recommended is castor oil and strong coffee.
Kobert (1906) mentions that the active principle of the thorn apple is
atropine.
According to Bryant (1909) the leaves of this plant are freed from the midribs and then laid over painful wounds and sores.
According to Pammel (1911) the seeds are the most poisonous part of the
plant.
South African specimens of " Datura st1·amonittm" examined at the Imperial Institute contained 0 · 49 per cent. of total alkaloid, the chief alkaloidal
constituent being hyoscyamine (Editorial, 1916).
Mitchell (1923) records a case of Datura poisoning in human being at
Vrede, Orange Free State.
Watt and Brandwyk (1927) recorded poisoning in mine boys in SouthWest Africa through eating beans contaminated with seeds of Datura stramonium L.
Beyers (1930) reported cases of poisoning in natives in the Somerset East
district due to the eating of " boermeal " admixed with seeds of Datura
stramonium L.

Symptoms of poisoning.-(Kobert, 1906; Witthaus, 1911; Long, 1917 ;
Fri:ihncr, 1919; Byam and Archibald, 1921 ; Thomson and Sifton, 1922 ;
Watt and Brandwyk, 1927 ; Gimlette, 1929; Beyers, 1930 ; Petri, 1930 ;
and Glaister, 1931.)
(1) Human beings.-The symptoms vary according to the size of the dose
and the age of the victim and may appear within a few minutes after ingestion
of the seeds. The following symptoms may be exhibited : Giddiness, yawning,
dryness of the throat and thirst, attempts to swallow provoke spasms of the
pharynx and may resemble hydrophobia to a certain extent, bitter taste and
burning sensation in the mouth ; impairment of vision, power of standing is
lost and on attempting to walk patient staggers as if intoxicated, progressive
restlessness, which may develop into wild delirium, pupils widely dilated, difficult and incoherent speech, affected people try to climb walls and trees, pull
on imaginary ropes, children run about naked and on all fours, pick at imaginary
objects, and search the bedding most vigorously for some lost article, " tries
to thread imaginary threads and tries to pick them from the tips of his fi ngers
or he constantly gazes at his fingers and keeps passing his thumb over them in
a most peculiar way" (Gimlette, 1929), laughing is common, and there is a
tendency to discard clothes, when trying to read " the letters run over the pages
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like so many ants," flushed (scarlatinal) face a nd a scarlatinal rash with itching
may appear upon the skin of the body and extremit ies, t he pulse iRat first hard
and full and very mu ch accelerated (up to 200 per minute) and in t he course
of t ime becomes intermittent, irregular and ultimately imperceptible, t he skin
may be hot or cold and dry, vomiting is uncommon, all reflexes are exaggerated,
delirium passes into exhaustion , coma supervenes and terminates in death.
Watt and Brandwyk (1927) describes vomiting and purging in a few of the
victims.

Post-mm·tem appeamnces.- Dilatation of the pupils, hyperaemia and oedema
of the lungs, hydrothorax, pronounced congestion of the meninges of the brain,
with bloody serum in the ventricles, and punctiform haemorrhages in the
brain substance, hyperaemia of and haemorrhages in mucosa of stomach and
small intestine.
Ajte1· effects of Datu1·a poisoning.-As the toxic principles of Datura
stramonium L. are excreted slowly the after effects may persist for quite a
number of days. There may be general weakness, dilatation of t he pupils,
thirst, impairment of t he memory and difficulty in walking.
Toxicity.- lt is impossible to state definitely the toxic dose of the seed as
the amount of active principle varies considerably in the plant growing in
different localities.
T1·eatment.--Treatment of cases of atropine poisoning and chemical analysis
of the gastro-intestinal contents of such victims are described by Glaister
(1931) and Byam and Archibald (1921).
(2) Animals.- Cattle and horses are considered equally susceptible, whilst
they are held to be less susceptible than carnivora.
The symptoms in ostriches have already been referred to (Hutcheon,
1903).
Other animals show dryness of the tongue and buccal mucous membrane,
dilated pupils, an accelerated, irregular and weak pulse, excitement followed
by paralysis, tympanites, staggering and death from asphyxia and heart
failure.
Post-mortem appeamnces and histology.- The appearances iu acute cases
are essent ially t hose of asphyxia.
In chronic cases of atropine poisoning wheals, blisters, petechiae and
scarlatina-like eczem ata appear on the skin. Anima and Metzner found enlarged alveoli and also diminished alveoli with shrivelling of the ducts in the
salivary glands of animals poisoned with atropine. The blood picture appears
normal in atropine poisoning (Petri, 1930). Agapi (Petri, 1930) saw extensive haemorrhages in the parenchym of lungs of mice repeatedly injected with
atropine.
Toxic pn.nciple.- In all parts of the plant hyoscyamine is the chief alkaloid
and a small amount of atropine and scopolamine is also present (Wehmer,
1929). It is quite possible that the ratio of t he percentages of these three
active principles in the seed of this plant growing in different locaJit.ies may
vary as this is known definitely to occur in other plants with more than one
active principle (for example, Digt.talis glucosides).
Dijfe1·ential diagnosis.-Clinically and pathologic-anatomically meat and
fish poisoning resemble atropine poisoning. In the case of suspected Datur
poisoning, especially in natives and coloured people, methyl alcohol poisoning
is differential diagnostically of great importance.
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(b) Datura Tatula L.
Common name.-Purple thorn apple, purple stramonium, blou stinkblaar,
blou olieboom.
Habitat.- As in Datura

stramoni~tm

L.

Two sheep received per stomach tube 750 grams of fresh leaves of the plant
in the late flowering stage on each of two consecutive days and 500 grams of
the ripe seeds on each of two consecutive days respectively.
Result.-Negative (Steyn, 1929).

Histo1·y.- Pammel (1911), referring to the toxicity of this plant remarks
that the seeds are especially poisonous.
Thomson and Sifton (1922) state that t his plant has similar effects to
those of Datum stramonium L.
According to Bernhard-Smith (1923) the active constit uents of Datum
tatula L . are atropine, hyoscyamine, and hyoscine.
Beyers (1930) referring to Datum stmmonium L. poisonmg writes: "In
conclusion it may be of interest to st at e that about fifteen years ago I attended
a few small children who were similarly affected after sucking the honey from
the nectar of the large purple flowers of the stinkblaar."
III. LEGAL ASPECT.

R egulation 12 (7) of t he Food, Drugs, and Disinfectants Act, No. 13 of
1929, states: " E very mill in which grain is milled for human consumption
shall be provided with efficient sieving and winnowing appliances so as completely to remove the seeds of Senecio (Sprinkaanbos) and any other poisonous
or unwholesome seeds or matter. Any person selling any flour or meal containing such seeds or matter shall be guilty of an offence."
As all t he evidence, both circumstantial and experimental, gathered in
the past and present investigations, points very strongly to bread poisoning
being due to the presence of portions of Senecio plants in t he wheat used for
household purposes, and as no evidence whatsoever has as yet been brought
forward to disprove this contention, it would seem advisable to introduce
legislation whereby all growers of foodstuffs for man and animal will be forced
to keep t he lands free from all species of Senecio. The eradication of Senecio
from cultivated lands will not entail an unreasonable amount of work or expense
as these plants are large and very easily uprooted.
The aut hor has seen fallow lands overgrown with Senecio ~:Zicifolius Thunb.
and no attempt was made to eradicate t his weed. It is due to such irresponsible
persons that weeds are allowed to spread instead of being eradicated.
It is a custom among many wheatgrowers to market their best and clean
wheat and to use for household purposes that which is contaminated with
weeds. The enforcement of the above Regulation 12 (7) would be difficult
in these cases. Under these circumst ances a much safer procedure wou\d
appear to be the proclaJ;llation of those species of Senecio growing Dn cultivated
lands as noxious weeds.
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·IV. DISCUSSION.
At Onderstepoort seeds of the following weeds were sorted from wheat
obtained from areas where cases of suspected bread poisoning occurred :
Lithospe1·mum a1·vense L. (very rare), Silene gallica (2 per cent.), unripe and
ripe Senecio seed heads (very rare), Er-uca sativa Mill. (2 per cent.), Rephanus
mphanistr-um L. (2 per cent.),Lolium temulentum L. (up to 33 per cent.), Vicia
sativa L . (1·5 per cent.), Malva par-viflora L . (0·5 per cent.), and R umex
acetosella L. (rare). In addition to these seeds t he following substances were
found : Legs and other parts of lizards, parts of beetles, bird droppings, small
stones, stems of plants up to two inches long, and parts of leaves of different
kinds of plants.
Furthermore, oats, barley, and lucerne seed were present in some specimens of wheat.
A.

PLANTS CONCERNED IN BREAD POISONING AND I N P OISONING BY
FooDSTUFFS CuLTIVATED ON LANDS.

OTHER

(a) Ag1·ostemma Githago Linn.
Thunberg (1823) recorded t his plant is wheat grown near Fransch H oek
and according to Burtt-Davy it was found on cult ivated land near Pretoria.
The author is unaware of the presence of this plant on cultivated lands in areas
where " bread poisoning " occurs. From the foregoing information it is, however, evident that this plant when growing on wheat lands constitutes a grave
danger to man.
(b) Centaur-ea pier-is D C.
This plant was proved poisonous to sheep and as it grows on cultivated
lands it is likely to find its way into foodstuffs which are grown on such infested
lands and which art' t hreshed carelessly.
(c) Senecio burchellii D C.

The plant obtained from the Humansdorp Commonage produced no symptoms of poisoning in rabbits, dogs, or sheep at Onderstepoort. Chase, however,
proved it poisonous to horses, consequently it should be regarded as a dangerous
weed on wheat lands. The plant was most probably responsible for t he typical
symptoms of Senecio poisoning exhibited by a horse belonging to Mrs. de Bruyn,
Modderfontein, Humansdorp district. The cases of suspected bread poisoning
on this farm were most probably due to Senecio Bu1·chellii DC., which grows
very abundantly in one corner of the wheat land. There is, however, a possibility of Senecio ilicifolius Thunb. also having played a role in t hese cases
of poisoning, as a few specimens were found on the land through not acutally
mixed with the wheat and it is quite likely that in some years it may be found
growing amongst the wheat.
(d) Senecio ilicifolius Thunb.
This plant obtained from lands on a farm where "bread poisoning"
occurred, caused symptoms of poisoning and post-mortem lesions in dogs very
similar to those seen in cases of " bread poisoning " in human beings. R abbits
were apparently not affected by large amounts of this plant. The results of
experiments upon dogs show that small amounts of the plant administered
over prolonged periods do not cause clinical icterus nor was pigmentation of
the liver seen at post-mortem, ·whilst larger quantities of t his plant administered
over comparative .short periods invariably produced sever clinical icterus and
at post-mortflm intense pigmentation of the liver was present.
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(e) Senecio isatideus DC.
This plant has not yet been recorded as occurring on cultivated lands in
areas where bread poisoning occurs, it is however, discussed here as it possibly may spread and some clay find its way on to wheatlands. The plant
caused poisoning in clogs and rabbits with symptoms and post-mortem lesions
closely resembling those seen in clogs poisoned with Senecio ilicifolius DC.
The latter plant was found to be much less poisonous than Sener:1:o isatideus
DC. in all the experiments conducted at Onclerstepoort.
Like Senecio ilicifolius Thunb., this plant when given in small amounts,
produced no clinical icterus in clogs and no pigmented liver at post-mortem,
whilst with larger amounts clinical icterus and a pigmented liver were present.
These results ·would tend to explain the extremely rare occurrence of
icterus in suspected cases of Senecio poisoning in human beings, as it must
be accepted that the victims of bread poisoning ingest very small amounts of
flenecio with the bread. Dr. G. de Kock, Deputy Director of Veterinary Services, Onclerstepoort, is engaged upon an investigation into the pathology of
Seneciosis and an article treating with this aspect of Senecio poisoning will
be published by him.

(j) Raphanus mphanislmm L.
This plant is known to be poisonous and at Onderstepoort its seed
(+ seed capsules) sorted from wheat was proved to be poisonous to rabbits.
(g) EuphoTbia helioscopis L.
It is recorded as toxic. Experiments with the plant received from Capetown and with material grown at Onderstepoort were negative.
(h) EuphoTbia peplus Linn.
No tests have been conducted at Onderstepoort. It is, however, recorded
as toxic.
(i) Ricinus communis L.
There are a number of cases on record of the seed of this plant having been
found in maize and of its having caused serious poisoning in stock fed with such
maize. Castor oil trees should, therefore, not be allowed to grow on or in the
neighbourhood of cultivated lands.
(1) Lolium temulentum L.
All the experiments conducted at Onderstepoort on horses, pigs, and
rabbits with fungus-free and fungus-infected drabok yielded negative results.
Rabbits are considered to be the animals most susceptible to drabok poisoning.
The fact that large numbers of human beings, especially the coloured people,
in . the southern Cape Province constantly eat bread prepared from wheat very
heavily contaminated with drabok without suffering any or very slight illeffects tends to prove that drabok poisoning is of very rare occurrence or does
not ocur at all.

Several people have informed the author that they are well acquainted
with the symptoms of poisoning by bread containing a high percentage of
drabok. These symptoms, ·which are more liable to occur when such bread
is eaten soon after being baked and when still warm, are dizziness, headache,
and sleepiness.

258

D. G. STEYN.

The cases of suspected bread poisoning which occurred at the farm Palmietfontein (Oudam) , Clanwilliam district, and which were suspected by Willmot and Silberbauer to be drabok poisoning, were most probably cases of
Senecio ilicifolius Thunb. poisoning according to the symptoms and postmortem appearances described in the affected cases. During subsequent
investigations Senecio ilicifolius Thunb. was found growing amongst t he wheat.
It is, however, generally held by authorities in Europe that drabok is
poisonous when infected with a fungus termed Endoconidium temultentem.
The symptoms and post-mortem appearances attributed to poisoning with
drabok are of such a nature that t hey cannot be confused with Senecio poisoning.
(k) Vicia sativa L.

At Onderstepoort a rabbit was killed by a small amount (20 grams) of
this seed with symptoms typical of prussic acid poisoning. Chemical tests
revealed the presence of a large amount of prussic acid in the form of a
cyanogenetic glucoside, vicianin.
Furthermore, the plant and its seed have been proved poisonous by other
investigators and the toxic principles considered to be divicine and an acid.
(l) Rumex acetosella L.

Although t his plant is considered poisonous and it is recorded t hat children
were poisoned by partaking of it, it is not likely to find its way into bread in
such amounts as would be detrimental to healt h, except in cases of gross carelessness.
(m) Datura stramonittm L.
This is a known poisonous plant. Experiments conducted at Onderstepoort with the ripe seed and the green plant on sheep and rabbits yielded
negative results.
The presence of the seed has been recorded in beans and wheat (and may
also find its way into maize) and has caused poisoning in human beings.
(n) Datura tatula L.

The above information is also applicable to t his plant.
Attention should also be paid to Centaurea picris DC. in view of the fact
that it has been proved poisonous to sheep.
Osteospermum moniliferu L. (bieton, boete bossie, bok berries, brother
berries, bushtick berry) and Malva parviflora L. (mallow, kiesieblaar), should
be mentioned here. The former plant was found by Muir (1928) on wheatlands
and he states that it is regarded as toxic. Malva parvifiora L. is held by many
farmers to cause shivers in stock, especially in horses when they are worked
soon after having ingest ed the plant. Dodd and Henry (1923) proved this
plant as one of the causes of shivers or staggers in stock.
B. ARE SPECIES OF

Senecio

CONCERNED IN THE so-CALLED " B READ

Pois oNING " IN HuMAN BEINGS

?

The one and only way to prove definitely that the species of Senecio proved
toxic to animals are also the cause of bread poisoning in human beings will
be to experiment on human beings. As this method of investigation is out of
the question, and as we have t o rely on t he results of experiments on animals,
we can only state that t his or that plant, whose actions on human beings are
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unknown, will " most probably " be poisonous to human beings as it causes
poisoning in animals. The problem is more complicated by the fact that the
different species of animals vary to a considerable extent in their susceptibility
to poi sons. Furthermore, some poisons attack different organs in the different
animals (for example, Crotala:ria dum and Crotalar·ia burkeana poisoning in
horses and cattle). It is for the latter r easons that we should be cautious in
drawing conclusions as to the effects on human beings ot substances, which have
lJeen proved poisonous to animals.
The following facts, ho·wever, point very strongly to Senecio spp. being
concerned in bread poisoning:-(a) There is a marhd similarity between the symptoms and postmortem appearances and also in the microscopical lesions found in
livers in cases of bread poiso ning and those seen in animals, especial!:·
dogs, poisoned by species of Senecio.
(b) CaseR of bread poisoning have only occurred in those areas where

Senecio spp. grew on the wheatlancls and usually in families
belonging to the poorer classes, who paid no or very little attention
to the presence of weeds in the wheat used for household purposes.
(c) l'. natural case of what was most probably Seneciosis in a horse clue
to the ingestion of Senecio Burchellii DC. was seen on a farm (Modderfontein , Humansdorp district) where seven cases of suspected bread
poisoning had occurred. A corner of t he land on which the wheat
for household purposes was grown, was found heavily overgrown
with this plant.
(d) Muir (1931) reported ··that since measures were taken to ensure
better sifting of wheat, we have had a cessation of cases of Senecio
poisoning here (Riversdale area). We are hoping that this is not
a coincidence, but there has been no reason to think that it is."

C. CIRcUMSTANCES FAVOURING BREAD PoisoNING.

These arc:(a) Threshing and grinding wheat in machines fitted with deficient

winnowing and sieving appliances which will allow to pass through
seeds and other parts of weeds . E ven machines with tairly well
adjusted winnowing and ~ieving appliances will allow to pass through
weed seeds of ap proximately the size of wheat grains. Such weed
seeds are darnel, Agrosternrnu g1"thago L. , unripe and ripe flower
heads of 8enecio spp ., etc. Small port.ious of the plants other than
the seed may also find their way into thn wheat. Specimens of
wheat used foT bclman consumption antl examinerl. at On.derstepoort
were found to contain sticks up to two inches long. This is not surprising when it is con,idered t hat quite a uumber of wheat growers ,
especially those hdoning to the poorer claE<ses, thresh a.nd grind
the wheat themsclvef< in old fashioned machines. H is quite eustomary a,mongst many wheat growers to sell the best and cleanest
wheat and retain that contamina ted ·w ith extraneous weedfl for their
own use. Furthermore , millers are insbructed by some wheat
growers not to adjust the above-mentioned appliances too finely
as that would result in the loss of too much wheat.
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(b) Dry years : In years of deficient rainfall the wheat does not gro·,,·

to normal height and it is then reapea close to the ground with the
result that there is a greate1· possibility of the wheat becoming
contaminated with poi8onous weeds.
(c) A grave danger is that poisonous weeds (especially Senecio spp.)
frequently occur in patches on wheatlands with the r.o:mlt that
during threshing some bags of wheat become hea·rily contaminated
with these seeds, whilst the remaining hags may not contain a trace
of these weeds (" pocket contamination").
It is for this reason and also because bread poisoning is essentiall)·
a, chronic disease that the collecting of 8pecimens of wheat and meal
at the time cases of bread poisoning oecur, is of comparatively little
value in the investigation of the prevalenee of weeds in the 'l"l'heat
coneerned.
I would like to draw attention to the faet that in the usual course
of events suspected wh<:>at samples are examined for the presence
of Senecio seed heads, and that in some area~ (or in some years in
the same area) the Senecio plants may not have reached the fl.owering
stage at the time of reaping. This was the case w·hen the author
visited the farm Oudam, Clanwilliam distriet. On this farm the
wheat wafl milled in an old fashioned type of mill with no sereening
applianee at all. It is, therefore, possible and probable that parts
of the leaves and stem" of Senecio ihcijoli1ts Thunb. which was found
growing amongst the wheat in a corner of the land, found their way
into the wheat and were responsible for t.he cases of suspected brearl
poisoniHg in the Smit family.
(d) It is quite possible that in some yea.rfl the toxic weeds may be much

more poisonous than in other years as variations in the toxicity of
plants are well known. From the results ohta.ined at Onderst.epoort in experiments with Senecio spp. it appears that these plants
are most poisonous in the early stages of development.
(e) Several poisonous weeds eontaminating bread at the s<tme time may
by virtue of their synergifltic effeets or other actions markedlv
inerease eaeh oth er toxicity. 1t is, for example, gnite likely t hat
wild mustard (R(tphanus rapham:stTum L. ) will, owing to its irri ·
tating effect on the gastro-intet<tinal tract, render S enecio spp. mon~
poisonous by faeilitating the passage of the active prineiple:-; of these
plants through the damaged mucosa.

n.

El<FECT O:F 1'HE PROCESS OF PREPARATION OF BREAD IX THE ToX IC'TTY
oF \VEEDs CoNTAMINATING TRE MEAL.

(a) Moistem:ng the Meal nnrl Kneading the Dough.

These proeesses will undoubtedly render the active prineiples (especially
those soluble in water) of poisonous weeds more readily absorbahle hy the
intestinal mueosa. Furthermore, eyanogenetie glucosides (for example vieianin
eontained in Vicia sativa L.) will be acted upon by emymes and liberate pru~<sic
acid and tho~>e weeds whieh eontain mustard oil compounds as active principles, for example, Raphanus mphanistrum L. , will liberate mustard oils.
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(b) Bctking of Bread.
Baking is said to partly deRtroy t.he active principle of Agrostemma gitlwgo
L., and all the evidence at our di:>posal seems to indicate that the active principles of Senecio spp. are not affected to an appreciable extent by temperatures
Rnch as are encountered in the baking of bread. As soon a;:; fresh supplies of
poisonous 8enecio spp. are available thi8 point will be definitely settled.
High temperatures will destroy all enzyme action thm; preventing further
development of pmssic acid from cyanogenetic glucosides (Yicin sativa L.)
and will at the same time expel from the bread (dough) the already liberated
pru~sic acid.
Likewise Laking will stop the liberation of mustard oils from plants containing mustard oil compounds by destroying enzyme action, and the already
liberated mustrtrd oilR, being volatile, will escape from t he bread during the
time of haking.
Insufficiently baked bread m:1y still contain a certain amount of the alJOve
poisonous substances which would have escaped during t.J10rough baking or
the production of which would have hecn reudererl impossible by thorough
Laking.

E.

THE CAUSE OF DEATH rx SENEC'IO PorsoNI"o.

The active principles of Senecio spp. must be con<iflerccl primarily as liver
poisons. Whethrr their immediate effects on the remaining organs are of any
value in contributing to the cause of d eath is a point yet to be elucidated.
Whether the gastrointestin::d disturbances (inappetence, constipation, diarrhoea,
ulceration of the gastric mucoE<a and catarrhal eL.teritis) are primary or secondary effects of Senecio poisoning is difficult to state.
In the light of our present knowledge of Senecio poisoning it appears t hat
the funtion of the liver, especially as detoxicator and as excreter of harmful
subRtances, is pa.rtiall,v, or, in advanced cases of Senecio poisoning, completely
llestroyeu. Poisonous substances, some of which are present under normal
circumstances in the intestinal tract, will then l>e allowed to pass into t.he circulation anrl exP. rt. their harmful effects on the whole Ryskm anrl ultimately
ca use deatl1.
Chronic: 8enel'io poisoning therefore apj;ear,; to cause death indirectly by
clefltroying functions of the liver, which is t he main protector or the system as
far as poisoning is concerned. Tn acute Senecio :poisoning there is marked
rlestruction of the li ver cells and the ab sorption of cell products liberated in
this way will undoubt-edly aid in poisoning the system.
Of interest is the following passa~e <rnuted from Wright's (193l) AppliN!
Physiology: ·' '!'he liver is thw:: mainly concemed "-ith the excretion of bile
·pigme11t: the elaboration of the pigment is .;.hiefly canied out in the bone
marrow, to a less extent in the spleen and to a verv slight extent in the liver
( Kupier cells)." Tt would, therefore, appear that in the case of a liver with an
impaired function an accumulat.ion of bile pigments in the system will occm.
[n high concentrations t.he.~e pigments will have a detrimental effect on the system. In ::tddition there is every reason to believe that the glycogen-glucoselactic acid balance will be disturbed in a svstem with a damaged liver, the
degree of disturbance depending on the degree of damage presen't in the liver.
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V. SUMMARY.

A.- Poisonous weeds, which are liable to find their wav into wheat a nd cause
"
p oisoning in human beings arc discussed.
B. --Circum stance~

favouring bread poiRoning, the effect of the process of
preparing and baking bread ou the toxicit y of weeds contained in the
m eal, and the cause of deat.h in S enecio poisoning are discussed.

C.- It would seem advisable t.o proclaim species of Senecio growing on cultivated lands as noxious weeds in adc1.ition t o enforr;ing R egulation 12 (7)
of the Food, Drugs, ax1cl D isinfectant;; Act, No . 13 of 1929.
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