
.Urginea macrocentra (Baker): Its Toxic Effects 
on Ruminnts. 

n. rr. }frTCHELl~, M.R.C.V.S., Sub-Director of Veterinary Hesearch, 
Allerton, Natal. 

IN South Africa three species of liliaceous _plants occur to which the 
~ommon nan1e of Slangkop (snake head) has been given, all of which 
have been blamed for many years as a cause of 1nortality in stock. 
They are-

U1'[}'l:nea burkei (Baker)-~l'ransvaal Slangkop; 
U1~ginea macrocentra (Baker)-N a tal Slangkop; 
01'nithoglossum gla,ucu.m (Salisb.)-Cape Slangkop. 

Cr,c;inea bw·kei occurs throughout the greater part of the middle 
and south-western ~rransvaal, the north-eastern :Free State, and in the 
northern Cape Province (Kuruman and Bechuanaland). 

OJ'nithoglossum ,qlaucum is distributed over the greater part of 
the Cape Province, being plentiful in the Karoo and Kalahari regions. 

U1'ginea 1TWC't'ocentra occurs along the coast-belt of Natal, extend
ing as far south as the Transkeian Territories (Cape). It is also found 
·in the Natal 1nidlands up to altitudes of 3,000 feet. Specimens have 
been identified frorn the following areas :-

Inanda, Qudeni, Karkloof, Claridge, Umvoti District, Ifafa 
( South Coast). 

GENERAL PROPERTIES. 

Urgineas are very closely !'elated to the Scillas, and many of them 
contain a very active toxic glucoside. rrhe commercial " Squills " is 
clerived from Urginea marib:ma, and has been recognized frmn earliest 
times as a valuable therapeutic agent. It ·was one of the objects of 
worship by the ancient Egyptians. Epimenides, "\vho lived in th~ 
thirtieth Olympiad, is said to have made much use of it. Thophrastus 
recognized its virtues. Hippoerates used it externally, internally, 
ilnd as a pessary. Pythagoras wrote a volume on the plant, and 
Dioscarcides was the first to prepare and use the now well-known 
pharmacopreia preparation Acet-um scillae. 

The glucoside present in many of the Urgineas is Scillitoxin or 
Scillain, a substance possessing many of the therapeutic and toxic 
1n·operties of the Digitalis group. 

Squills in medicinal doses slows the action of the heart, raises the 
r)lood pressure, and arrests th~ heart in diastole. It stimulates 
bronchial secretion and acts on the kidneys, causing increase in the 
-(11-1antity of urinfJ excreted. In its diuretic action it resembles 
J)jgita.lis. 

Urginea 1JWctoccnt-ra is known to the Zulus under the nanu1 
'" ' U-Jobo, !, and the buH- is highly esteemed as an anthelmenti1· 
<l fteL.~. 



DESCRli'TIOK O:F '' U RGIXK\. }L\ClWCE:KTR.-\. '' 

UP.fJ ,:nea ·macrocen tra is described in :Jied.ley Wood's " Natal 
Plants " as follows:-

"A bulbous plant found in clamp or marshy ground. Bulh 
ovoid, t to 1~- in. diameter, tunics -white. Leaves appearing 
after the flowers, cylindrical, tapering to an acute point, 
usually a little sho1·ter than the peduncles, dark green, 
glabrous, and shining. Peduncles cylindrical, tapering very 
gradually from base to apex, 3 to 4 feet long, dark green. 
glabrous and shining. Raceme 4 to 8 inches long~ 1 inch 
diameter, laxly many flo"·ered, pedicels ascending, ! to ~in. 
long. Bracts deeiduous, lmYest ones spurred, erect, oblong, 
acute, margins strongly infolded, about two lines long, spur 
linear acute, very strongly reflexed~ reaching to ll in. long; 
upper ones small, membranous, oblong, margins strongly 
infolded. JTlovi"ers fragrant, lilac or pinkish when dried. 
Perianth campanulate t in. long, cucullate at apex, segments 
G, free nearly to base, oblanceolate, inneJ;..lobes narrowest, nll 
with a dark central band on the upper hal:£, which is most 
conspicuous on the outer surface, the inner surface white or 
pinky-,Yhite. Stamens shorter than the perianth, erect, fila
Inents flattened, \Yhite. Anthers oblong, small, dark 
colourerl. Ovary ovoid, green; ;3-celled. Capsule globose
triquetrous, loculicidally 3-valved. '' 

}fedley Wood describes a variety under the name UJ'l}inea 
lilacina, in which the flo,vers are a lilac colour, becoming pinkish 
when dried, and possessing no spurs. In a later publication this 
author considers that the two varieties are identical. The spurs are 
early deciduous, and this explains their absence in the Urg£nea 
liZ acina type specimens. 

HABIT OF GRO"\VTH. 

Urginea macrocent1·a occurs in localized patches associated vvith 
small vleis or swamps. vVhile it seems to require a liberal supply of 
1noisture for its growth, an excess of "\Yater prevents its developmm1t. 
The plants 'villnot grow under natural conditions in dry, \veil-drained 
areas, and thus ':re find it distributed around the margins of water
logged S\vamps and in vleis in which it is just possible to -w·alk with 
boots in the rainy season without getting one's feet wet. The bulb is 
comparatively shallo'v rooted and easily dug out. Frequently the 
bulbs are found in the elevated accumulations of soil made by the 
tufts of grass in the vlei. The bulbs vary in size from ~ to 2 inches 
in diameter, and are of a round ovoid shape. The scales are white , 
fleshy, and brittle. Growth commences in the early spring before 
there . is any sign of growth in the surrounding grasses or sedges, 
etc. The flowering head is first to appear, and at the height of 6 to 
8 inches the flowers of the immature inflorescence are closely pa.cked 
together at the tip, giving an appearance very much resembling the 
scales on the head of a snake. The colour is a light green tinged with 
purple, the purple colour deepening towards. the base, where it is very 
distinct. At this stage it is a very conspicuous and attractive object 
for stock, contrasting vividly with the surrounding winter vegetation. 
The development of the :flowering head depends on the climatic condi
tions. On the coast it grows to a height of 4 ft. 8 in., hut in the 
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11pland areas at altitudes of 2,000 to :),()()() feet it nnely reaches 
2 ft. 6 in. .A.s the flo ·wering head approaches its full· development, th_e 
single leaf is produced from the side of the same bulb. Only a small 
percentage of the bulbs in an area ''"ill be found in flower. 'f.he 
majority, especially the smaller bulbs, produce only a. single 
evlindrical leaf. 

·· Under cultivation the bulbs grow readily in \Yell chained heavy 
soil, but here the development is later than under natural conditions. 
~rhe flowering head is stunted and the leaves are long but very slender. 

The flm,'er seeds freely, and in the vleis at Ifafa (South Coast) 
i here was evidence of a high germination percentage in the numbers 
of isolated bulbs of va1-ying sizes from that of a bE-an upwards. . 

r:rhe oceunenee of the plant on some of the vleis in this area aiH1 
its absence in others whe1·e the conditions 1·equisite for gTowth 
appeared to he fulfilled e.ould not he explained, nor was there any
thing to indicate how spread of the plnnt 1i1ight occur from vlei to 
vlei. It "~as, however. noted that ·deis " ·hich contained a consider
able quantity of bu:::h were free hom tlw plant, hut open or sparsel~, 
lmshed vleis contained large quantities of the bulbs. \Vhere a vlei 
originated from a series of springs in the rising gTouiul, the bulbs 
,,~ere rare or n hsent at the source, becoming increasingly numerous as 
".he vlei widened out 011 the low-lying ground. 

SK-1sox OF THE Y :EAR WHEN CASES Occun. 
The O(-eunence of cases of poisoning by bulbous plants in gene~·a1 

is during the early sp1·ing. . 
r:rhe reseiTe food nnd moisture in the bulbs assists in maki11g 

these plants to a certain extent independent of the elimatic conditions 
prevailing, and earl~· in the season, or \Yhere 1·ains are late and 
spring grovdh of fibrous rooted plants is retarded, the young flowering 
heads of Urg1'nea macrocentra become very attractive to stoek. 

It. is commonly supposed that the toxicity of the yo1mg shoot 
~·a1·ies according to the rain fall and that in . a very dry spring they 
attain their maximum toxicity . . rrhere is no experiinental evideiH~e 
in support of this, and 'IYhile it may be coned, there is the greateT 
likelihood of the shoots being eaten in a prolonged chy spell, and the 
results noted bv the farmers mav onlv be clue to the variations in . the 
amount ingest~d. From obsei~atioi~S made on a number of at'eas 
w·here m01·fality was occurring, it would appear that the young shoots 
up to about si:s: inches long constitute the greater danger, as they ar~ 
most readily eaten. 'l'he longer shoots, whether leaf, stem, or 
flowering head, are seldom touched, although many may show old 
sears \Yhere the top has been browsed \Yhile the shoot was still young. 

The bulbs do not appear to be eaten by cattle. In a fe\v cases; 
where it was found that the bulbs which had been growing very super
ficially were pulled out, there v1as no evidence of 8n attempt to eat tl18 

bulb, although hom its 'IYhitish colour nnd fleshy nppeara.nce olle 
vmuld have expeeted it to be readily eaten. 

A~DIALS AFFECTED. 

Under natural eonclitions mortality has only been reported 1n 
bovines. 

Goats did not ai)pear to e~tt UrgZ:nea nwctocenfta on the farms 
visited. ':rhis m:ight be accounted :for by thei1· different grazing· 
habits, as goats on these farms preferred the higher ground and lrush 
areas to S\,·aTnpy ground for grazing purposes. 
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No cases have been reported naturally in ~heep, hut the numbers 
of sheep exposed to the plant on the farms visited were insufficient 
to form any definite conclusions. r:ehe same n1ay be said in respect 
of horses and donkeys. 

Animals reared on an area usually develop a tolerance to the local 
poisonous plants, or perhaps as a result of a previou.s experienc€' 
poisonous plants are not eaten. 'rhis rul_e, however, has exceptions. 
In the case of hungry animals, such as oxen, when turned out after 
a day's \Vork, there is increased liability to feed on plants which 
normally would not be touched. \Vith Urginea ·nwcrocentra there 
appears to be no relation behveen the mortality and the previou14 
reaidence c>r otherwise on the area. Introduced or local cattle appear 
to suffer in · about. equal numbers. 

The mortality among adult breeding stock was greater in the 
outbreaks investigated than in younger stock, even when grazing in 
the same camp. As with many diseases, :farmers report that it is. 
uHuaJl:v the fattrst eovvs or best m.ilkers which aTe "affederl. 

SYMPTOMS. 

'The symptoms shown unde1· natural conditions of ingestion show 
a yery great variation in severity. 'J.lhere is always an early depres
sion indicated by dullness, loss of appetite, cessation of rumination, 
and little desire to move around. In the early stages there is usually 
eonsiderable Tympanites which, if treated by puncture, recurs rapidl;y 
and persistently. 'J.lhere is constipation in the majority of cases . 
which responds fairly readily to the ordinary purgatives. In acute 
cases a persistent cliarrhcea may be present, associated with evidence 
ofabdominal pain, resulting in rapid loss of condition. The tempera
hue is not elevated. Respirations are deepened, but not markedly 
increased. Thirst is present in the 1najority of cases. In the sub
acute cases, after the animal has been sick for some days, it may 
n~!use to rise, or if compelled to get up soon goes down again. The 
head may be carried low or -turned round to either chest walL 
Respirations are slow and deep, the expiratory phase being marked 
by an audible grunt. Pood is refuseJ, but small quantities of water 
may be drunk at frequent intervals. Constipation is present, -the 
rectum at this stage being usually full of dry balls of dung. There i:
rarely evidence of enteritis or colitiR, the balls of dung being usually 
glossy on the surface. 

In all cases, whether acute or sub-acute, there is a greater or less 
degree of polyurea present. This is perhaps more noticeable in oxen 
and bulls than in females. Unless the animal is in a stable, or the 
herd-boy particularly observant, this symptom is frequently missed. 

Death is relatively slow, occurring from four to fourteen days 
after the first symptoms are observed. It is usually preeeded by a 
long comatose period, during which the animal lies flat on the side or, 
if propped up, on the brisket, with the head resting on the chest 
wall. GTunting Tespirations, retracted eyeball, contracted pupils, 
and cold extremities are always present at this stage. 

DIAGNOSIS. 

In poisoning by Ur,qi·n-ea macrocentra a diagnosis is comparatively 
easy to arrive at. The season of the year, the area where -the 
1nortality is occurring, the sub-acute sympton1s indicating digestive 
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h'O~lble, and the a bsenc'e of a definite feb1·ile 1·eaction will indicai:e u 
possible plant poisoning, and the finding of the plant in the arei1~ 
indicated with evidence of cropping of the young shqots confirms the 
diagnosis. 

:.MonTALITY . 

'l_1he mortality is not usually higher than G per cent. in the herd , 
even in very bad seasons, but double this number of cattle may sho\v 
symptoms from '"·hich they reeover under treatment. 

The effeets appear to persist for a considerable time, and caB-es 
'vhich ~~·ere · responding to treatment may have a relapse after t en 
days and die a few days later. Great variations in oecurrence nnd 
nwrtality occur from year to year, so it is almost impossible to give 
any definite figures. 

The symptoms shown by the various animals under experimenta 1 
conditions were more definite thnn those noted in the veld. This 
can be aceounted for bv the faet that the factors and conditions weh· 
known and the animal~ vrere under conditions where observation waf' 
f'ompaTatively easy. 'l'he dose given \Vas either a single one or over 

·a comparatively short period, 'vhereas in the veld the daily quantity 
consumed may·be small, and the effects produced 1nay result from the 
effect of numerous small doses having an accumulative effect and slo'\Y
ing the onset of perceptible sympton1s. 

The clinical ehanges noted were as follmvs : -
Cattle.-~rhe effect.s of the poison are rapidly produced . 

Syn1ptoms can generally be 11oted after the second day. . 
Salivation appears as one of the first symptoms and persists 

throughout the petiod of illness; the faeces become soft, ·and in a day 
or hvo diaTrhrea has set in, resulting in a :flood of brownish yellow 
fluid faeces. 'l'ympanites is pr~sent, and persists even after the 
diarrhrea is established. The respirations are either slow and deep or 
1·a.picl and. jerky with occasional YPry deep inspirations at intervals of 
about eight inspirations.. 'The pulse is intermittent and the rate i~ 
i11crea.sed. The extremities are cold and the visible 111ucous membranes 
are slightly injeetecl. Lachrymation is a constant symptom, and 
may be profuse, a constant stream trickling do\vn the face. The eyes 
are sunken, the pupils in some cases dilated. 

Rumination is suspended early, and the animal refuses food and 
water and the head is carried high. There is an anxious look about 
the animal which the staring coat and paddling 1novement of the 
legs as the animal changes the body weight fron1 foot to foot appear 
to make more noticable. Abdominal pain is an early indication, and 
this is not relieved by trea.ting for tympanites. 

During the early stages and while symptoms of abdominal pain 
are present, the tempE?rature may show considerable fluctuations, but 
there is no well-defined febrile reaction . 

The animal may spend a considerable part of the time in the 
recumbent po~ition, and it rises with difficulty, frequently toppling 
ovei; in the attempt to do so. On standing there is lateral swaying 
of the quarter8 assoeiatecl with continuous movement of the corres
ponding feet. If the animal rests against the stall it gains some 
assistanee, and the movements are diminished and limited only to 
the feet. When walked, the animal progresses slowly and 'with 
diffi.ic'Wlty. The forelegs are lifted higher than normal and put 
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down as though the animal was feeling its way. '11he back is arched, 
and there are continuous movements from side to side and phiiting 
movements of the legs, indicating lack of co-ordination. ·Occasional 
grunting is noticed. . 

If the patient survives from five to seven days the faeces become 
·firmer and less in quantity, later being covered with mucous which 
may show blood staining or even blood clots. Acute tympany 
disappears, but there still 1~emains smne distension of the rumen. 
There is excessive micturition, urine being passed in large quantities 
at intervals. There is no evidence of irritation of the bladder or 
urinary passages. The urine is elear or slightly yellow. 

Muscular tumours affecting the :flank, elbO\v region, limb muscle~ .. 
or muscles of the mouth are noted. Salivation is profuse, and there 
may be partial paralysis of the tongue, the tip of which protrude~ 
:from between the teeth. Intermittent grinding of the teeth i.~ 
:present. Food is refused, but water, in small quantities, may he 
partaken of frequently. There is evidence of nausea. The pulse is 
slow and full, with occasional faint i1npulses, not oceurring at regular 
intervals. 

Respiration is slow and laboured,. the abdominal muscles taking . 
an active part in the expiratory effort, 'vhich is aceompanied by a 
:eegular " grunt." The animal lies persistently and rises only with 
di:fficulty. 

Only a short period of coma, la.sting' for a few hours, precedes 
death. 

In cases where a. la.rge quantity has been fed, the period during' 
which clinical lesions are shown may be limited to a few hours. 
Salivation, lachrymation, increacsed respirations with grunting .. 
paralysis. of the tongue, and excitement due to the. poisoning or to 
,:a;bdominal pain are the clinical manifestations which are present jn 
an acute degree. Death occurs suddenly in a paroxysm. 

In Goats.-The symptoms are similar to those present in cattle. 
The initial diarrhcea results in rapid loss of eondition, and the patiPnt. 
looks miserable. rl1he action on the kidneys does not appear to he 
:marked in goats. The cases under experiment showed only slight 
increase in urine secretion. 

In Sheep.-The plant produces symptoms of acute abdominal 
pain which · the anin1al shows by stamping of the feet and pawing the 
gr(')und. The head is held high. Respirations ·are very much 
increased. Diarrhcea is not a marked symptom, or was not noted in 
the experimental cases. ·The toxic effect on sheep is very rapid,· a.nd 
death may occur within ·twenty-four hours when sufficient quantity 
has been eaten. 

·ExPERJMENTAL WoRK·. 
. . 

The fir8t reference to experi1ne~1tal work on this pl'ant is containec1 
in Reprint No. 35 from the Ag·ricultinal J onrrial of South Africa 
o£ May, 1914. In this article the author, Dr. ,J. . Medley Wopd, 
Director of the Natal Herbarium, refers to a feeding test with 2·! lb. 
of bulb, supplied by Mr. Deane, of Seven Oaks, which was carried out 
.at .the Veterinary Research _Laboratory, Pietermaritzburg. · 

. Reference to records in this office shows that a test on one animal 
was ea.rried out in 1913. . . 
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In this experiment reference is made to bulbs throughout. 
lhough why this particular part of the plant ·which is never eaten 
under natural conditions was utilized in the experimental work is 
difficult to understand. 

It will be noted later that this sa1ne amount of bulb did not kill 
a beast when dosed experimentally, and it is therefore presumed that 
in this original experiment the whole plant 'vas fed. 

In the experiments carried out at Allerton Laboratory in 1923-
1924 with this plant, it was found very difficult to force the experi
mental animals to eat the requisite dose even when they had been 
:-:tarved for twenty-four to forty-eight hours, and the plant '"a~ 
given chopped up and mixed with a feed ''vhich the animals usually 
relished. 

It was realized that if accurate results were to be obtai.ne.J some 
~urer method of administration would have to be resorted to, and. 
after preliminary trials, two 1nethods w·ere adopt.ed, viz., (a) dreneh~ 
ing with a mince made of the plant by soaking in water and passing it 
Jhrough a 1nincing machine, and (b) drenching v;·ith an infusion. 
T'his 'Yat-~ prepared by soaking the chopped-up plant, in water sufficient 
to cover, for twelve hours, and then expressing as much of the 
abs9rbed :fluid as possible and administering this as a drench. 

These methods of closing have much to rec01nnwnd them ove1· 
the usual 1nethocl of feeding the plant, as the dose is known and r·.an 
be administered at once without wastage. There is the disadvantage 
that in animals which are difficult. to drench the giving of largt> 
quantities of semi-fluid mince may cause choking in some cases, and 
the subsequent results are complieated by bronchitis or broncho
pneumonia. It is necessary, therefore, if utilizing this n1ethod, to 
select fairly quiet animals and to have the drench administered witl1 
the greatest care. 

It was not possible to weigh the animals pre,:ious to drenching, 
so average size beasts "·ere seleeted of approximately the following 
weights:-

Cattle .. . 
Goats .. . 
Sheep 

500 lb. 
120 lb. 

80 lb. 

In the case of the cattle, these ·were constantly stabled clurinp: 
the experiments, and the sheep and goats were allowed to run in n 
small pa.ddoek within view of the laboratory, so that they could bt~ 
under constant supervision. . . 

The first material receiYed from Qudeni, where a few deaths i11 
cattle were occurring under circumstances which led the owner l..o 
suspect vegetable poisoniug, Yl·a~ not recognized botanieally (Hl aecou11t 
of the changes which ha(1 occurred during delay in transit and tht· 
absence of :flowering heads. As is usual under such circumstances, tlw 
sender was asked for sufficient material to do a ·feeding test and for 
complete specimenf.) with flowe1·s. ~ umerous inflorescences were for
wai·decl at intervals, rt"nd these we1·e submitted to Professor Bev;·es, 
Natal University ColJege, who reported thnt none had a history of 
toxic properties. Tests \Yith the nlant demonstrated its poisoiwu.-; 
n:ature, but it \vas not untjl the following :flowering season (1D24) 
that complete specimens were collected ·and identified. 
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ExPERIMJ.:NTAL :FEEDING rrESTS. 

Cattle. 
c. 358. 
25.11.23. Drenched infusion of 3 lb. plant in quart of water. 
28.11.23. Fed 3 lb. plant, chopped. 
27.11.28. Fed 4 lb. plant, chopped. 
28.11.23. Drenched infusion of 2 lb. plant. 
29.11.23. Respirations slightly increased; slight lachrymation. 

5.12.23. Fed 2 lb. plant. 
6.12.23. Drenched infusion of 2 lb. plant. 
7.12.23. Drenched infusion of 2 lb. plant. 
8.12.23. Drenched infusiOn of 2 lb. plant. 
9.12.23. Drenched infusion of 2 lb. plant. 

10.12.23. Faeces normal; respirations slightly increased; feeding. 
11.12.23. Dead. 

Rcnulrks. 
In this test 9 lb. of chopped-up plant were fed and infusion £rom 

13 lb. drenched before death occurred. 
It is pointed out, however, that in these earlier tests with material 

fron1 Qudeni the bundles of plants took many days to arrive. There 
·was no attempt made to dry the consignments before dispatch, and 

as it was during the hot, rainy season, the lots arrived in a sodden 
condition and full of mould. JTermentative changes had been actively 
proceeding, and it is possible that this may have had some effect -in 
reducing the toxicity which could afterwards be demonstrated. In 
the feeding tests the fallacy of loss by wastage undoubtedly occurred. 

The drenching experiments ·were kept up for four days befOI·e 
symptoms became apparent, and the subsequent rapid death indicated 
that the toxic dose had been greatly exceeded. 

Cattle. 
0. 328. 

10.1.24. Fed 4 lb. plant. Consumed readily. 
11.1.24. Fed 4 lb. plant. Consumed readily. 
12.1.24. Fed 1 lb. plant.. Consumed readily. 
13.1.24. Off feed;. respirations slightly increased; lachrvmation. 

4 p.m. lymg on side; head resting on flanks; faeces normal. 
14.1.24. No symptoms apparent. Fed further 4 lb.; about 1 lb. only eaten. 
1.5.1.24. Fed 1 lb. fresh plant. ~ot eaten. Turned out to graze in paddock . 

Reinarks. 
Thirtee·n pounds of plant were fed during a period of six day:-; 

without produeing any ill effect. This result is difficult to under
stand, a,'3 undoubtedly the earlier quantities of plant were eagerly 
consumed. 

Outtle. 
0. 88. 

15.1.24. Fed 3 lb. plant. Readily consumed. 
16.1.24. Fed 6 lb. plant. Readily consumed. 
l7 .1.24. Fed li lb. plant. 
21.1.24. Fed 4 lb. plant. 2 lb. only eaten. 
22.1.24. Fed 1 lb. plant. Consumed. 
23.1.24. Fed 1 lb. plant. Refused. 

Total consumed, 13:! lb. 
28.1.24. Drenched with juice from 7 lb. plant (1.5 litres), 2 p.m. 
29.1.24. 9 a.m. Tympanitic; staring coat; marked muscular tremors; 

marked symut.oms commenced 9.10 a.m., the beast suddenly pulling 
back on reim; respirations short and rapid; grunting; grinding 
teeth; tip of tongue protruding from mouth; profuse salivation 
and froth; marked lachrymation. Much mucus passed from rect1,1m. 
Beast suddenly col. apses on to floor; weaving of head; throwing 
head on to abdomen; death taking place very suddenly, e.g. eleven 
minutes after comm~:mcement of symptoms. 
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Remarks. 

The results of the preliminary feeding tests in this case we1·e 
similar to C. 328. 'J.lhis animal was the first which was treated by 
ch·enching with infusion, and the result indicated that many times 
the toxic dose had been given. 

'rhe post-mortem findings ·were similar to those seen subsequently 
in experimental peracute cases. At this stage in the experimental 
work the tests were temporarily discontinued owing to the ma.terbl 
aTriving fro!ll this area (Q'udeni) in a very fermented and decomposed 
state. 

The follmving spring an assistant was sent for a supply nf 
material for feeding tests 'vith instructions to collect some flowering 
heads . About the same time an outbreak of cattle disease was 
reported from the South Coast, and an investigation of the area 
showed that an apparently similar plant was the cause of the trouble. 
Flowering heads froil1 both areas were collected, and when compared 
were found to be .identical except in one feat.ure. In the plant from 
Qudeni the petals 1vere white, 1vhile the specimens from the coast 
(Ifafa) showed lilac-coloured petals. · Specimens rr01n both areas we:ce 
forwarded to the Division of Botany and reported on as U rg'£nea 
·ma.crocentra (Baker). 

With the material from the coast, from which the supplies 
could readily be obtained, a serie's of tests were initiated in cattlt>, 
sheep) and goats. 

Oattle .. 

0. 388. Dnmched, 2i lb. minced stems. 
28.10.2<1. R . (Respirations) 20. P. (Pulse rate) 66. Faeces normal. 
29.10.2-1- . R . 16. P. 68. 9 a.m. Faeces normal; pulse jerky; irregular ; 

marked salivation. 
12 noon. TemperahmJ 104° F.; purging; lying down; occasional 
grunting; off feed. 

30. 10.24·. R. 60. P. 50. 9 a.. m. Faeces very liquid, dark groonish colour; 
extreme salivation; lachrymation; respirations laboured and 
grunting; slight inco-ordination; pulse slow and full; extremities 
cold; muzzle !noist and cold; slight dilatation of pupil; refm:es 
water and food. · · · 

12 noon. Continually on the move; paddling p1otion; refuses water; 
attempts to place head on side of body; hanging back on head chain . 
4. p.m. Condition remains unchanged; again refuses water . 

31.10.24. Dead. · 

C. 90. Drenched 2! lb. minced leaves. 
28.10.24. R. 16. E'aeces normal. 
29.10.24. R. 20. 9 a.m. Eyes slightly sunken; faeces normal; slight saliva

tion. 
12 noon . Faeces softer than normal. 

30. 10.24. R. 20, deep. 9 a.m. Faeces very liquid; marked salivation; 
occasional deep respirations;· refuses water; off feed . 
12 noon. Large quantity nry fluid faeces passed; off feed ; refuses 
\Vater. 

31.10.24. R. 26. 9 a.m. Excessivn purging; faeces yellow-brown colour; no 
food taken over night; water taken; eyes sunken; also flanks. 

1.11.24. R. 20. 9 a.m. Eyes sunken; losing condition; refusing all feed 
and water; faeces not so liquid. · 

2.11.24. R. 28. 9 a.m. Faeces less liquid; excessive micturation; no fo<Jd 
or water taken; lying down greater part of the day. 

:3.11.24. R. 22. 9 a.m. No change ; faeces improving in consistency; less 
urine passed. · 

4 .11.24. R. 24. 9 a.m. 'l'ympanites marked; no fqod or water taken; 110 
:faeces or urine passed last 24 hours; marked lachrymation; incessant 
grunting; eyea much sunken. 



5.11.24. 

6.11.24. 

7.11.24. 

8.11.24:. 

9.11:24. 
10.11.24. 

11.11.24. 

12.11.24. 

R. 16. 9 a.m. Eyes , m.m. injected; no tympanites; f'VOs not 
sunken ; no food or "vater taken ; very small amount s<lt faet'.es 
covered with bloody mucu;:;; grunting; markea salivation; flanks 
sunken; no urine passed. 
R. 18. 9 a.m . . Eyes, m. m. injected; small quantity of ·water taken ; 
no food; no faeces or urine passed; straining; muscul_ar tremors 
fore limbs ; vibration of right leg; general appearance very dull. 
R. 18. 9 a.m. · Normal quantity of urine; no food; small quantity 
of hard faeces passed, mixnd with b lood-stained mucus; 1vater taken. 
R. 16. 9 a.m. Marked loss of condition; muscular tremors .pro
nounced) especially lips . nnd muzzle; profuse diarrha>a; no blood or 
mucm; ; grinding teeth ; no food; arched back; wntt>r taken in 
sips; general appearance dull. 
9 a.m. Condjtion sauw a::> previous dny. 
R. 18. ·g a.m. Profuse diarrhooa mixed with blood and mucus ; 
profuse micturation; mal'ked loss of condition ; off feed; water· 
taken; faeces dark greenish-brown colour; griv.ding teeth; muscular 
tremors prow,unced; lying down a great deal during day. · 
R.. 16. 9 a.m. Small quantity of food taken; e.rcs bright ; genera~ 
appearance shows some slight improvement. · 
Faeces slightly firmer; feeding slightly; profuse mictnration. 
Beast on bei1~g led out of the staTJ1e shows latentl swaying and 

JJlaiting ~f fore limbs in order to secure balance. 
)estroyed for post-mortem 9.20 a .. m. 

C. 381. Drenched, n lb. 
28.10.24. R. 16. P. 46. 
29.10.24. R. 32. P. 66. 
30.10.24. R. 34. p. 6L1. 

minced bulb. 
Faeces normal. 
Faeces normal; slight salivation. 
l!"'aeces slightly softer than normal~ slight dilatation 

31.10.24. 
1.11.24. 
2.11.24. 

3-7..11.24. 

of pupil. 
R. 22. P. 48. Faeces normal; no change. 
H. 26. P . 52. Faece8 normal; no change. 
R. 22. P. -18. Faeces normal; no change. 
No ch:mge; aninwl discharged .. 

REMARKS ON ' TESTS. 

CaUle.-rrhe weight of plant used in these tests was limited to 
the, amount w-hich it was considered an animal might pick up under 
natural conditions, i.e. 2~- lb., and the tests were arranged with the 
object of indicating any variation in toxicity in the different parts 
of the plant. 

It will Le noted that the most a.cute results followed dosin!:!.· 
minced stems 1 rather 'less acute results from minced leaves, and· :-nl}T 
slight effects '\Yere produced as a result of drenclung with mince3 
bulbs. 

This 'ivouhl appear to correspond 'vith the experience in the 
veld, where ingestion of the :flowering heads in the early stages or 
growth of the plant produces the heaviest mortality. The leaf is 
produced at a later period than the. :flowering head, and though there 
is the possibility that there is then not the same liability on the part 
of the animal to fee(l on it on account of the eomn1encing growth 
of other vegetation, leaves are undoubtedly eaten without being 
associated 'ivith s1.ieh a heavy mortality. 

In comparing the results of these tests in cattle with those vf the 
p1;evious f-ieason on material from Qudeni, it will be noted that either 
the toxicity of the plants collected from these two area-; l4howed 
remarkable yariation or, what is considered more likely, that the 
fermentative and decomposition changes occurring in transit from 
Qudeni affected the potency of the toxie ghtcoside. 



Goats . 
G . 1. Drenched, 5 oz. leaf infusion. 
31.10.24. Drenched 12.45 p.m. 

~U30 p.m. R. 28. No change. 
1.11.2~L R. 20. No change. 
2.11.24- . R. 20. No change. 

3-5.11.24. No ehange. 

·G. 4524 . 
:n.10.24. 

1.11.24. 
2.11.24. 
3.11.:24. 

4.11.2-+. 

5.11.24. 

6.11.2±. 

7.11.24 . 

8.11.2L 

10.11.24. 
11.11.24. 

12.11.24 . 

G. 3. 

JHsc horo erl-N euativ(:. 

l:ZA£:i p. . Drenched, 15 oz. lenf infw.;ion. 
:3 p.m. R. 34. No change. 
R. 24. No change. 
R. 22. No chancre. 
R. 28. Purging'; grindjng teeth; tremors hind quarters; stretching 
and for<.;ing nose in upwards direction. . . . · 
R. 38. Diarrha::a; muscular t-remors ovt'r whole of body; stretching; 
head turned upwards; acute tympanites; salivation and nasal dis
chnrge; lying down most part of · day. 
R.. 38. Symptoms unchanged; small quantity of . blood-stained 
mueus in faeees. 
R. ±0. No faeces passed· off feed and water; lying down con
tinuously; grinding teeti1; continuous vibration of head; when 
roused , rise~ with difficulty; l,tJ·eathing deep; at each breath abdomen 
deeply contracts; mouth held open ; tongue protruding (paralysis 
of tongu0 ?) ; severe abdominal pain; profuse salivation; eyes much 
snnken. 
R. 3G. Faece:,; soft; some hloocl-:,;tained mucus; tympanites dis
persing; aeute abdominal pain ; no food or water taken. 
H. 30. .Faeces soft; some blood-st:t iw·d mucus; grinding teeth con
tinuously; slight tympanites; respirations deep and laboured; animal 
shows slight improvement generally. - · 
R. 2fi . No faeces or urine pas~ed; e:,·es, m.m. pale. 
H. . 24. Respirations deep and lifting; marked loss of condition; 
profm;e salivation; straining; no fnc<'es passed; normal amount 
urine passed; weak; staggering . 
No faN·es passed; no food taken . 
9.20 o . Ill. DestTOlfl'(71 foT posf-111t:rde 111 . 

31.10.24. 12J);j p.m. Drenched, 3 oz. stt•m infusion. 
3 p.m . R. 30. No symptoms apparent. 

1.11.24. H.. GJ.. Respirations incre~svrl : otherwjsc no change. 
2 .11.24. R. 24. No ·change. 

3-4.11:24. R . 28. No change . 
5.11.24. R. 40. Increased respirations ; otherwise no cha11ge . 
6.11.24. It. 82 . No change. 
7.11.24 . R. 30. :No change. 
8.11.24. R. 26. No change. 

9-11.11.24. No change . 
])ischaJ·oed. 

G. 4. 
31.10.24. 

1.11.24. 
2.11.2·4. 

12.155 p .m . D1·enched, 9 oz. stem infusion. 
3 p.m. R. 32. No symptoms apparent. 
R. 30, deep. .Purging; visibly sick; off feed. 
R. 20, deep. Purging; off feed; top lip twitching and turned up 
from teeth; losing condition .: lying down frequently. Dend 2.30 p.m. 

REMARKS ox TESTS. 

Ooats.-In these a11imals the re~nlts emnpared favourably with 
those noted in eattle. 

Owing to the difficulty of cirenehing- these animals and to the 
.possible eomplications which .might. result from accidents, a strained 
infusion of the plant was utilized foT drenehing. 
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As with eattle the stem of the flmYering head appeared to be more 
toxic than the leaf. 

'l'he results of this test on goats are very interesting, as it is 
commonly considered that goats are resistant to . many plant poisons. 
It is evident that their immunity to poisoning 'vith Slangkop is only 
the result of instinct, experience, or o£ grazing habits. 

The intestinal symptoms produced were of a more violent 
character than in the case of cattle. Acute diarrhcea was an early 
symptom, and 'vas rapidly followed by an acute dysenteric enteritis 
in the case which persisted for some time before termin~ting fatally. 

s: 1635. 
31.10.24. 

1.11.24. 

8. i6323. 
~1.10.24. 

1.11.24. 

s. 3. 
31.10.24. 

1.11.24. 
2.11.24. 
;3.11.24:. 
4.11.24. 
5.11.24. 
O.ll.24. 

8. 163151. 
31.10.24. 

1.11 .24. 

2.11.24. 

Sheep. 

12.45 p.m Prenched with 5 oz. leaf infusion. 
;3 p.m. R.. 26. 
4 p .m. Stamping and pawing at ground continuously; occasionally 
walking backwards; coughing frequently; head held forward, with 
nose in the air i lying dmvn frec1uently; evidence of much abdominal 
pain. 
Dead . 

12.4.) p .m. Drenched, 15 oz. leaf infusion. 
3 p.ni. R.. 58. Respirations increased; otherwise no change. 
4.30 p.m. Sbmping occasionally. 
Dead. 

12 .:)5 p.m. Drenched, 3 oz. stem inf,l1sion . 
~)p.m . R.80. Shallow and jerky. 
H . 6cJ.. Shailow; feeding; no diarrhma . 
H. :)4. Shallow; no dia rrhcea; faeces normal. 
H . cJO. Grunting continuously; feeding; faeces normal. 
R . 28. Grunting ceased; feeding; faeces normal. 
R.. 80. RespjnJ,tions incre'ased; otherwise no change; fe eding. 
R. 36. No change. 
n isc:lwr !f er7. 

12.55 p.m. Drenched. 9 oz. stem infusion. 
8 p.m . R. 160. Rapid; much salivation; faeces normal. 
R . 128. High temperature ; respiration rapid; salivating; 
diarr hcea. 
Dead. 

REMARKS ON 'l'ESTS. 

no 

Slu'Pp.-r.rhe plant appears to be slightly more toxic to sheep 
than goats. All the experi1nental animals died except one, 'vhich 
received a relatively small dose of stem infusion, and this animal 
showed a marked clinical reaction. In most cases the deaths were 
so rapid that little clinical evidence could be recorded, but it was 
apparent that there was n1.ore nervous disturbance than 'vas noted 
with cattle or goats, greater abdominal pains, and no evidence of 
purgation. 

The difference in toxicity o£ flowering stem and leaf noted in the 
case of cattle and goats was also evident in sheep. 

In sheep and goats which were kept in a camp and not in the 
stable while undergoing test, it was not possible to ascertain whether 
diuresis was present or not. The animals did not micturate 1nore 
frequently than normal, but the quantity may have been increased. 
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1'oxrc DosEs .FOR TILE Y..c\.Rrous ANIMALS. 

It is only possible from these results to give a weight whieh coulcl 
lre regarded as the approximate minimum lei-hal close, and in 
view of the variation in results in material frorn different · sources 
there may be the added factor of variation in toxicity in the various 
districts or under varying climatic conditions. 

0£ the c-oastal variety it js assumed that the follo·wing quantities 
"\vould kill:-

Cattle (about 500 lb.) ... 1~- 1b. fl.ower ~tems; 2~ lb. leaves. 
Goats (about 120 lb) ... 5 ozs. flower stems; 10 ozs. leaves. 
Sheep (about 80 lb) ... :3 ozs. fl.ower stems; 4 ozs. leaves. 

LESIONS PRESENT oN PosT-Mdn:rEM. 

The extent and intensity of the pathological lesions which are 
present on post-mortem depend to a considerable extent on the dura
i.jon of the sickness which has been produced. In peracute cases the 
changes in such organs as the lungs, mucosa o£ the bronchi, trachea, 
ljnings of the heart are very marked. Lesions in the intestines and 
kidneys are present. 'l'hese are the tissues on which the primary 
action of the poison is manifested. In sub-acute cases 'vhere there 
. has been an opportunity for prolonged action of the poison on the 
tissues the lesions in general are of an infl.ammatory nature and are 
more deeply seated. 

In the annexures, post-mortem reports of the various animals 
used in the experiments are given, and in the case of cattle and goats 
a post-m.orten1 report of a per-acute and a sub-acute case of each is 
given. 1'he macroscopic lesions produeed may he briefl.y summarized 
as follmvs :- . 

RESPIRATORY SYSTEM. 

'l1he initial lesions are a diffuse pulmonary congestion and slight 
oedema, which to a great extent clear up later. There is no pulmo
nary consolidation even in old standing eases. The presence of 
air bullae and patches of emphysema throughout the lung tissue 
indicate destruction of pulmonary tissues vi~ hich have occurred 
as a sequel to the congestive changes. This is 1nost marked in the 
anterior lobes, but is also present in isolated patches in the inter
lobular spaces throughout the greater part of the lungs. 

The mucosa of the bronehi and trachea shows intense congestive 
changes whieh persist for a considerable time. The :inucosa, lining 
the whole respiratory tract, shows an early intense hypermaeia with 
a resulting thiekeniug' of the 1nucosa and profuse outpouring of 
secretion, which may be bloodstained or contain so n1ueh blood that 

. it coagulates, forming a dark reel clot. The mueosa lining the 
pharynx and larynx is congested and in some eases eyanosed. Con
gestion . of the lymphoid tissue in this 1·egion is present. The 
bronchial and 1nediastinal glands are enlarged, and in most cases 
intensely congested. 

CIRCULATORY SYSTEM. 

~larked increase of fl.uid in the pericardia! sac. is present. In 
some cases the quantity is so great as to cause distention of the sac, 
and the fl.uid contained may be bloodstain.ed. 'fhe epicardium shows 
numerous and extensive sub-endothelial haemorrhages. 1'he two 
Yentrieles t:how petechiae and exh·nvasations, a · fe'w being usually 
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found in the Tight ventricle, but in the left .ventricle the lesions are 
well marked and diffuse, occurring under the endothelium covering 
the wall septum and papillary muscles. The myocardium is softt'J' 
than normal; the muscle .fibres are some·what paler in colour, and 
may show muscular haemorrhages on .section. · 

Spleen.-Congestion of this organ may be prBsent, but this ind i
cation is not constant. 

DIGESTIVE GL.\NDS. 

Li,veT.-The lesions presented by this organ show marked varia
tion. Congestion appears to be a common condition in peracute 
cases, but the organ may be shrunken and bloodless. Lobulation is 
not distinct, and the surface of section gives a mottled appeara11et-~ . 
On manipulation the perBnchyma feels rubbery or tough. Even jn 
acute cases the gall bladder is distended with bile, which shows little
departure from the normal. 

DIGESTIVE ':J.lRACT. 

Stonwc:hs.-rrhere rs usually eongestion or subcutieulat' 
haemorrhages in patches in the omasum. The abomasum shows 
marked hyperaemia of varying degree and thickening of the folds cif 
the mucous membrane. . 

Duoden'ltm.-Thickening of the mucosa and hyperaemia are the 
most constant lesions in this organ. rrhese vary in degree in 
individual cases, but are always present and well defined. 
· J ejumin~ an(Z lleu·m,.-':rhe lesions present in this portion of the 
digestive tract are similar to those found in the duodenum. The 
patches of hyperaemia of the mucosa are irTegular in their occurrence. 
In some eases the upper portion of the jejunum shows definite lesions , 
but more frequently the acute lesions are found in the final portion 
of the ileum, i.e. the last two or three :feet. Occasionally the fluid 
contents of the intestines are deeply bloodstained or chocolate brawl! 
in colour, and the general appearance is then rather suggestive of 
arsenical poisoning. 

Large Intest-ines.--The contents are usually fluid throughout thb 
caecum and double colon. Acute patchy hyperaemia of the muem;a 
of these organs is usually present in a greater or lesser degree. 1rhe 
contents . of the floating eolon become pa~ty in consistence. In the 
rectum longitudinal hyperaemic lines aTe sometimes 1wticed in the 
1:nucosa. The thickening of the mucous membrane of the large 
intestines was not so marked as was noted in the case· of the small 
intestines. 

ExcR.ETARY ORG:\~1->. 

KZ:dneys.-1~here is acute congestion of the kidneys in the per
acute cases, and if the animal lives long· enough this is followed by 
a eommencing acute nephritis. In the congestive stage the strueture 
of intermediary zone and cortex is obseured by the intense 
hyperaemia, and later the organ becomes softer ·to the touch and a 
section of it does not break on bending. The vessels of the cortex are 
sharply indicated as ·bright red radiating lines in a pale gTeyis:h 
background of altBred cortical tissue. rrhe capsule strips easily . 
The bladder seldom shows changes, hut hypt>raemic patches in the 
mueosa have been noted. 
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'l1ltEAT.MENT AND PREVEN'.J_'ION. 

V ~:uious remedies have been suggested for the treatiuent of cases 
of poisoning by Urginea, but the results seem to depend Inm·e upon 
the quantity of the plant 'vhich has been eaten than on the remedial 
agent used. Epsom salts and similar purgatives semn to aggravate 
the symptoms, and do not pToduce a good effect. Better results are 
obtained by oleaginous purgatives such as raw linseed oil, ~a::;tor oil, 
and demulcants such as white of egg, well boiled :flour gruel, etc. In 
cases of acute tympany puncture of the rumen affords a quiek relief, 
but owing to continuous gas :formation in the nunen, the 1·esult is 
only temporaty, and should be supplem.ented hy the a<lminishation of 
antiseptics such as carbolic acid 'vell diluted and given as a drench. 

PREVENTIVE TREA'J'MENT. 

Once the area in which the plant occurs on the farm has been 
located, prevention should be a simple matter, and depends entirely 
upon measul'es directed against allowing the animals access to the 
place. This may be done by any of the following methods:-

1. Grazing the animals during the dangerous season of the year 
in a part of the farm whm·e the plant does not occur. 

2. If the area in whieh the plant occurs is lirnitecl it may be 
fenced off. 

3. The bulbs a1·e shallow rooted and can easily be dug up. 'l'his 
is best done dul'ing the spring when the plant is :in full growth, as 
at other seasons of the year the bulbs are difficult to locate. The 
plant appears to seed easily, and a. high percentage of gel'mination 
may occur during favourable seasons, so the eradication must be 
persisted in over several seasons before one can be certain that all 
the plants and seed have been dealt '"Tith. 
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PLATES. 
(~) Photograph of Urginca mac'i'ocwnh·u, showing various stages of growth, 

leaves, and flowering beads. 
(2) Sketch of plant, showing detailed structure,. 

P.M. No. 320. 
D.O.B. No. 90. 

Condition 
Abdomen 
Interim 
Rigor mortis 
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ExPERIMENT No. 27. 

Period of Ill,ness: Fifteen days. 

Date of Death: 12.11.24. Species: Bovine. 
Sex: Male. Aue: Aged. C(Jlott,r: Red and whit€ 

Fair. 
Normal. 
Killed for post-mortem. 
Not present. 



Natural · openings and visible 
mucous membranes 

Blood, flesh, and subcutaneous 
tissue 

Salivary glands 

Lymphatic glands 
Tongue 
Oesophagus ... 
Peri to neal cavity 
Diaphragm ... 
Pleural cavities 
H.espiratory organs 

Pericard 

Circulatory organs 

Periportal gland.s 
I.Jiver ... 

Pancreas ... 
Splenic glands 
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Nonnal. 

Normal. 

Bronchial glands: Slight gelatinous infiltra-
tion, not markedly increased in size. 

Normal. 
Nonnal. 
Nonnal. 
:Fluid not increased. 
Normal. 
No fluid increase. 
J.Jungs: Not collapsed. Pleural surface of 

right lung very pale, blanched appear
ance. Left lung fleshy coloured; intra
lobular septa of both lungs-particularly 
in anterior and cardiac lobes-very pro
nounced, and show air bullae. The whole 
lung appears distended with air. No 
appreciable collapse on section. On sec
tion lung tissue normal in appearance. 
Interlobular space throughout very pro
nounced, the lobules sliding apart very 
freely. Smaller bronchi on section show 
food contents and ingesta. No surround
ing hyperaemia apparent. 

Dorsal trachea: Food contents which form 
a plug behind the bifurcation of the 
trachea, mucosa of trachea, and bronchi 
show some scattered patches of 
hyperaemia, no·t pronounced. 

I,arynx: Impacted with a bolus of food; no 
hyperaemia; some food contents in the 
cervical portion of the trachea; lymph 
follicles show very slight hyperaemia, but 
considerable enlargement. 

220 c.c. Straw-coloured fluid with plasma 
coagulum. 

Heart: Epicard normal. Right ventricle 
some blood coagulum. Endocardium 
shows remains of old extravasations now 
becoming organized whitish-yellow . 111 

colour. 
Left ventricle empty; numerous recent ex

travasations on the septum under the 
coronary muscles involving about one
third of the total area of the 
endocardi urn. 

Nonnal. 
Capsule tense; organ firm and rubbery to 

the touch. Numerous greyish patches 
under the capsule; irregular in shape on • 
the anterior surface of the right lobe. 
The whole anterior surface has a greyish 
mottled appearance, due to diffuse 
thickening of the capsule. On section the 
organ shows venous stasis, lobulation 
very indistinct; dark brownish-red in 
appearance, becoming yellowish towards 
the upper border of the anterior surface 
under the capsule. The consistency 1s 
firm. 

Gall bladder : Distended to about eight times 
1ts normal size, with a golden yellow 
semi-fluid bile containing numerous 
yellow flocculi, the bile having a consist
ence of a badly set jelly. 

Normal. 
Normal. 



Kidneys 

Spleen 
Stomach 

Smttll intestines 

r~arge intestines 

Nervous system 
Bladder .. .. 
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"'Well surrounded by kidney fat. Both 
organs very dark in colour. On section 
dense to profuse hyperaemia of the organ 
is seen. V ess€ls of the cortex very 
prominent, with greyish lines in between. 
The intermediary zone shows intense 
hyperaemia, which becomes less marked 
towards the medulla., but is still present 
in this portion of the organ to a well
marked degree. Capsule strips easily; 
organ :firm on manipulation, and breaks 
with a rough granulated fracture. 

NormaL 
Abomasum: Folds not markedly increased in 

thickness; slight diffuse hyperaemia. 
Omasum : Normal. · 
Reticulum: Normal. 
Duodenum: Mucosa very much wrinkled and 

thickened; contents fluid; mucosa shows 
slight diffuse hyperaemia. In the upper 
portion the contents are catarrhal and 
tenacious; the mucosa slightly thickened, 
corrugated. In the middle portion con
tents gelatinous in appearance; yellowish 
mucoid. Mucosa corrugated; marked 
diffuse hyperaemia. 

Ileum: Jelly-like mucoid contents with some 
food material apparent; greenish and 
tenacious. Slight diffuse hyperaemia 
with localized patches of acute 
hyperaemia. Mucosa thickened. Hyper
aemia in zebra markings. In the lowe-r 
portion contents mucoid; tenacious; 
mucosa thickened; hyperaemia in longi
tudinal lines and streaks. 

Caecum : Acute diffuse hyperaemia; mucosa 
slightly thickened. 

Colon: Mucosa thickened; corrugated; 
patches of acute hyperaemia. 

Floating colon: Mucosa thickened in longi
tudinal lines; well marked diffuse; 
irregular patches of hyperaemia; surface 
covered with a tenacious material 
resembling white of egg. 

Rectum: Mucosa thickened in longitudinal 
lines which show well-marked hyperaemia. 

Nonnal. 
Normal. 
Normal. Sexual organs ... 

Pathological lU1atomical diag1wsis Pulmonary emv.hysema. Endocarditis. 
Venous and bile stasis liver. Nephritis. 
Enteritis. Colitis. 

Etiological diagnosis 

P.M. No. 313. 
DOB No. 388. 

Condition 
Abdomen 
Interim 
Rigor mortis 

u ra-inea ~acrocentm. poisoning. 

ExPERIMEN'I' No. 27. 
Ex Mills, lfafa. 

Period of Illness: Three clays. 

Date of Death: 31.10.24. Spec"ies: Bovine. 
Sex: Female. Age: 3 years. Oolo11r: Black. 

Good. Tympanites. 
Normal. 
Six hours. 
Present. 
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Integument ... Eyeballs sunken; mucoid nasal discharge. 

Natural openings and visible N onnal. 
JUucous membranes 

Blood, flesh, and subcutaneous 
tissue 

Salivary glands 

Lymphatic glands 

Tongue 

O-esophagus ... 

Peritoneal cavity 

Cervical trachea 

Pleural cavities 

R~spiratory organs 

Per icard 

l\!Iuscle rather pale. The organs of the 
animal are still warm. The muscular 
tissue on nkinning is rather pale, and on 
section shows a number of small 
haemorrhagic areas disseminated through
out the muscular tissue, not sharply 
circumscribed, and may be caused by 
muscular haemorrhages. during struggling 
before death. The muscular tissue 
darh:ens very rapidly on exposure to 
air. 

Normal. 

Pharyngeal twice normal size, and resemble 
baemo-lymph glands on section; blood 
flows freely from surface of section. 

On section of muscles forming base of tongue 
numerous muscular haemorrhages are 
observ-ed. 

Larynx and pharynx deep slaty-blue in 
colour. The pillas of the fauces intensely 
haemorrhagic; lymph. follicles in this 
position show acute hyperaemia on sec
tion. Very much enlarged, and sur
rounded by an area of acut€ hyperaemia. 

Fluid not increased. 

Some foam; mucous membranes de-eply 
ingested. 

Nonnal. 

Lungs not collapsed; both show congestion; 
interlobular septa very distinct and show 
numerous gas bubbles, especially marked 
in the anterior lobe. On section, lobules 
vary in colour from a light cherry-red to 
a light brick-red to a dark purple, giving 
surface of section a marbled appearance. 

Right lung: Pleura, which is in contact 
with the costal pleura, shows numerous 
irregular fibrous thickenings; no ad
hesions. 

Trachea: Mucosa deeply injected; dark 
purple-brown in colour; contains blood
clots, which extend from the trachea into 
the bronchi. Surrounding this and half 
filling the lumen of the trachea is a frothy 
bloodstained fluid. Mucous membrane of 
the bronchi show on washing with water 
numerous large irregular sub-mucous 
haemorrhages with a more or less normal 
mucosa between these, giving the mucosa 
a well-marked mottled appearance. The 
blood-clot in the bronchi practically fills 
the lumen of the tubes, is dark reel in 
colour throughout, and shows no indica
tion of coagulated plasma. 

The bronchial glands are slightly enlarged 
and deep red on section, resembling a 
haemo-lymph gland. 

Mediastinal lymphatic glands: Ditto. 



Circulatory organs 

P€riportal glands 
Liver .. . 

Pancreas 

Portal lymphatics 
Splenic glands 
Spleen 

Supra renal glands 
Kidneys 

Stomach 
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The outer surface of the pericard sho·ws well 
marked infiltration by fat. Pericarcl 
fluid about 40 c.c. Dark; bloodstained. 

Epicarcl shows numerous minute petechiae 
and ecchimosis distributed for the most 
part over the covering of ·the right 
ventricle. The pericard over whole sur
face of the heart, and particularly marked 
over the right oracle, is faintly bloorl
stained. Right ventricle contains a well
formed blood-dot, which fills the entire 
cavity and extends into the coronary 
artery and into the oracle. Endocard 
shows numerous extravasations, particu
larly marked on the wall and at the 
junction of the wall and septum, the 
whole surface being slightly bloodstained. 
Left ventricle: A well-formed blood-clot 
which partly fills the cavity. Endocard 
shows well-marked extrava'Sations of 
large size over the wall of septum, but 
particularly marked on the capillary 
muscles. Myocard: Firm; on section 
shows a few diffuse muscular 
haemorrhages. 

Nonnal. 
Pale in appearance before section; slaty-gray 

in colour; on section the organ is blood
less and has a boiled looking appearance. 
Lobulation indistinct. Venous stasis con
tains a small amount of semi-fluid blood. 
In consistence the parenchyma feels 
putty-like, and the cut surface retains 
impressions of the thumb. The organ 
feels tough on manipulation. 

Gall bladder distended with clark yellowish-
green semi-fluid bile. · 

No change. 
Nonnal. 
Slightly larger than normal. On section the 

pulpa bulges slightly on the cut surface. 
Soft in consistence. Trabecula in
distinct . Malph. bodies indistinct. 

... Normal. 
l1eft kidney sho\vs hypostatic congestion 

diffusely red on surface of section. 
Right kidney : Cortex very pale; structure 

indistinct and slight hyperaemia of 
hylum. Cn,psule easily stripped. 

Abomasum : Semi-fluid contents; mucosa 
shows slight injection of folds; folds 
slightly thickened; otherwise normal. 

Omasum: Mucous membranes covering the 
leaves str'ip readily; sub-mucous tissue of 
the leaf shows an acute hyperaemia at the 
point of attachment to the wall and 
tapering off rapidly towards the free 
bor.der. The affected area riot exceeding 
H: inch. The veins, which ramify from 
the point of attachment towards the free 
border, are distinct all the way. Con
tents normal in consistencv. 

Reticulum: Mucous membr-anes stripping 
rapidly; no pathological change. 

Rumen: Mucosa strips readily; sub-mucous 
tissue normal. 



Small jntestines 

I1arge intestines 

Mesenteric glands 
Mesentery 
Bladder 

Sexual organs 
Nervous system 
Skeleton ... . .. 
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Duodenum: Mucosa slaty colour; slightly 
thickened; no hyperaemia. 

Jejunum: Contents :fluid; brownish-yellow in 
colour; mucosa slaty-grey colour; slight 
thickening; no hyperaemia. The junc
tion of the ileum with the jejunum con
t ents yellowish-brown; mucoid tenacious; 
mucosa thickened, and here commences 
acute hyperaemia of the mucosa in lines 
which are for the greater part longi
tudinal. The upper part of the jejunum 
before opening appears to be internally 
injected; deep 1 ed in colour . The con
tents here are mucoid and bloodstained; 
chocolate-brown in colour. The lower 
portion of the ileum shows mucosa con
siderably thickened. Acute hyperaemia 
in longitudinal and transverse lines. 
Contents brownish-yellow. Bloodstained 
contents appear to cease about 10 feet 
above the ileo-caecal valve, and are 
replaced by contents which are a deep 
brownish-yellow. 

Caecum shows greenish-brown liquid, but no 
trace of solids, feeling gummy in con
sistence. Mucosa stained a brownish tint 
with occasional streaks of hyperaemia. 
Similar condition throughout large intes
tines. Slight hyperaemia of longitudinal 
folds at the rectum; mucosa not altered 
in thickness. 

N onnal. 
Normal. 
Empty and contracted; mucosa shows areas 

of hyperaemia disseminated over the 
whole surface, but separated from each 
other by areas of mucosa of normal colour. 
Border of hyperaemia areas is not sharply 
defined . 

Normal. 
Normal. 
Normal. 

Pathological anatomical diagnJ<;is Laryngitis, Sub-epicarditis. Pharyngitis. 
Endocarditis. 

Kidneys: Slight commencing nephritis. 
Spleen: Congestion. 
Lungs: Hyperaemia; haemorrhage into 

bronchi; acute enteritis. 
Liver: Congestion ancl degeneration. 
Lymphatic glands: Haemorrhage and 

Etiological diagnosis (disease) ... 
hyperaemia. Muscular haemorrhages. 

Urginea macrocentra poisoning. 

P.M. No. 321. 
DOB No. 4524. 

Condition 
Abdomen 
Interim 
Rigor mortis 
Integument . .. 

ExPERIMENT No. 27. 

Period of Illness: Twelve days. 

Date of Death: 12.11.24. Species: Caprine . 
Sex: Male Age: 4 years. Colour : White, red face 

Case No. 2. 

Good. 
Normal. 
Killed for post-mortem. 
Not present. 
Normal. 



Natural openings and visible 
mucous membranes 

Blood, flesh, and subcutaneous 
tissue 

S::..livary glands 
Lymphatic glands 
Tongue 
Oesophagus ... 
Peritoneal cavity 
Diaphragm ... 
Pleural cavities 
Hespiratory organs 

Peri card 
Circulatory organs 

Periportal glands 
LIVer . .. 

Pancreas 
Splenic glands 
Spleen 

Supra renal glands 
Kidneys 

Stomach 

Small intestines 

Large intestines 

Mesenteric glands 
Mesentery 
Bladder 
Sexual organs 
Nervous system 
Skeleton 
Pathological anatomical diagnosis 

Etiological diagnosis (disease) . .. 
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Normal. 

Normal. 

Normal. 
Normal. 
Normal. 
Nonnal. 
NormaL 
Normal. 
Fluid not increased. 
Lungs : Collapsed. Nor mal. 
Dorsal trachea: Vessels of mucosa injected. 
Bronchi : Vessels of mucosa injeCted. 
Cervical trachea: Vessels of mucosa slightly 

injected. Otherwise _normal. 
Fluid not increased. 
Epicard normal. · 
Right ventricle: Well-formed blood coagula. 
Left ventricle: Ditto. 
Endocard : N annal. 
Normal. 
Capsule normal. On section lobulation not 

distinct. No pathological changes seen. 
Gall bladder : Three times normal size; 

greenish semi-fluid bile. 
Normal. 
Normal. 
Capsule tense. Pulpa soft and projects on 

section. Malp . bodies distinct. Trabe
culae indistinct. 

Normal. 
Cortex rather pale. Intermediary zone 

acute hyperaemia extending into the 
medulla. Organ firm; rubbery-like to 
the touch; does not break on bending. 

Abomasum: Folds of mucosa very much 
thickened; clark purple-brown in colour; 
thickening particularly marked at free 
border. -Whole organ dark purple-red in 
colour. Diffuse hyperaemia. 

Duodenum: Mucosa slightly thickened; few 
hyperaemic patches; contents fluid; 
upper portion normal; lower portion 
walls of intestine very thin. No 
hyperaemia. 

Jejunum: Normal. 
Ileum: Slight diffuse hyperaemia of lower 

third. 
Caecum: Fluid contents; mucosa stripping 

easily; vessels slightly injected; blue dis
coloration. 

Colon: Greenish fluid contents; mucosa 
normal. 

Rectum: Contents firm . Mucosa normal. 
Normal. 
Nonnal. 
Normal. 
Normal. 
Normal. 
Normal. 
Enlarged spleen. Very slight enteritis. 

Well-marked gastritis. Nephritis. 
U rginea macro centra poisoning. 



P.M. No. 318. 
D.O.B. No. 4523. 

Condition 
Abdomen 
Interim 
Higor mortis 
Integument ... 
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ExPERIMENT No. 27. 

PeTiocl of Illness: One day. 

Date of Death: 2.11.24. Species: Caprine. 
Sex: Male. .c1ae: Aged. OolottT: Black. 

Case No. 4. 

Good . 
Normal. 
Three hours. 
Present. 
Normal. 

Natural ope1iings and visible 
mucous 1nembranes 

Small quantity greenish fluid ingest from 
nostrils. 

Blood, flesh, and subcutaneous 
tissue 

Salivary glands 
Lymphatic glands 
Tongue · 
Oesophagus ... 
Peritoneal cavity 
Diaphragm .. . 
Pleural cavities 
Respiratory organs 

Peri card 
Circulatory' organs 

Periport..tl glands 
Liver ... 

Pancreas 
Splenic glands 
Spleen 
Supra renal glands 
Kidneys 

Nonnal. 

Nonnal. 
Normal. 
Nonnal. 
N 9rmal. 
Fluid not increased, 
Nonnal. 
Fluid not increased. 
Lungs not collapsed. I.~eft lung slight 

hypostatic congestion; no signs of heputi
zation or collapse. Hight lung anterior 

. lobe marked emphysema; main lobe on 
section shows diffuse hyperaemia blood 
flows freely from surface o.f section. 

Dorsal trachea : Some bloodstained foam; 
mucosa slightly injected in transverse 
bands corresponding to the tracheal rings. 

Bronchi: Some bloodstained foam; a few 
blood-clots in the smaller bronchi. 

Cervical trachea: Slight diffuse hyperaemia 
particularly marked on the rays; vessels 
of the mucosa deeply injected. 

Fluid not increased. 
Epicard: Numerous petechiae and extra-

vasations diffuse . 
Right ventricle: Well-formed blood coagu
. hun; en do card normal. 
Left V·entricle: Well-formed bloom coagulum 

extending into the oracle. Numerous 
well-formed extravasations on septum 
and capillary muscles. Myocard firm; 
dark in colour n.nd in patches. 

Normal. 
Capsule tense ; borders sharp. On section 

lobulation not distinct. Parenchyma 
friable. 

Gall bladder distended with pale coloured 
bile. 

Normal. 
Nonnal. 
Nonnal. 
Normal. 
Acute diffuse hyperaemia of both, with 

reddish lines in the cortex radiating from 
the capsule. 



Stomach 

Small intestine£ 

Large jntestines 

!\h•s(~Hlictic ghnd:o:: 
Nkt-amtery 
Bladder 
Sexual organs 
Nervous syst.em 
Skeleton· ... 
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Rumen: Contents semi-fluid; cuticle firmly 
adherent, but on heing scraped off shows 
patches of acute hyperaemia of varying 
sizes in the underlying tissue. 

Reticulum: Few patches of hyperaemia 
· under cuticle not sharply defined. 

Omasum : Cuticle strips readily from folds; 
the underlying tissue ~hows acute hyper
aemia, very acute at :point of attachment 
of the fold, and dimimshing as one passes 
to the free border. 

Abomasum : Contents fluid; organ three
quarters full of greenish watery fluid; 
diffusely hyperaemic ; mottled in appear
ance; density of hyperaemia varying from 
a light cherry to a purple-red colour ; 
areas not sharply defined : folds of mucosa 
very much thickened, particularly towards 
free border, the condition being most 
apparent near the omasum above open
ing in the folds. 

Duodenum : Contents very fluid; acute 
hyperaemia showing local variations in 
intensity; mucosa thickened . 

.T ejunum : Contents milky in appearance; 
towards lower portion patches of acute 
hyperaemia involving six to eight inches 
of the intestines, distributed at intervals 
of a foot or so throughout its entire 
len~h; intervening portions show slight 
diffUse hypememia and thickening of the 
mucosa. 

Ileum : Similar conditions to the jejunum, 
hyperaemic areas becoming even more 
acute towa-rds the ilio-caecal valve. In
tervening portions show hyperaemia in 
transverse bands (zebra markings). Con
tents of bowel creamy white and watery 
in consistence. 

Caecum: Contents, greenish-brown in colour, 
fluid; mucosa shows irregular patches of 
acute hyperaemia, particularly towards 
the blind extremity. 

Colon : Contents pasty; numerous auult 
<){lsophagaf.;tonws ; few hypera.emic pateh(>f:i. 

Not·mal. 
Normnl . 
Normal. 
Normal. 
Normal. 
Normal. 

Pathological anatomical diagnosis Hyperaemia and emphysema of lungs. 
Hyperaemia kidneys. 
Tracheaitis. Enteritis. Bronchitis. 
Helmanthia:sjs . 

Etiological diagnosis ((1if.1Ntse) ... Urginea maC'mce·nfra poisoning. 

P.M. No. 317. 
D.O.B. No. 570/163.51. 

Condition 
Abdomen 
I11terim 
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F1x.PEJUMEN~~ N 0. 27. 

Period of IUriess: One dav. 

Date of Death: 2.11.24. 
Sex: Hamel. Age: Aged. 

Case No. 4. 
Good. 
Normal. 
Fom· houri: . 

Species: Ovine. 
Merino. 



Rigor mortis 
Integument ... 
:;\1" atural openings and \'is.ible 

mucous membranes 
Blood, flesh, and subcutaneous 

tissue 
Salivary glands 
J ... ymphatic glands ... 

Tongue 
Oesophagus ... 
Peritonea} c:tvitv 
Diaphragm ... · 
Pleural cavities 
Respiratory organs 

Per icard 

Circulatory organs 

Periportal glands 
_Liver 

Pancreas . . . 
Splenic glandB 
Spleen 

Supra renal glands 
:Kidneys ... . .. 

Rigor present; commencing. 
Normal. 
Some mucous discharge from nostrils . 

Sub. tissue pale, darkening rapidly on 
exposure . 

Normal . 
Bronchial glands : Intensdy haemonhagic. 
Mediast. glands : Slight. hyperaemia ; greyisl1 

miliary nodules in cortex . 
Normal. 
Mucosa bluish; cyanosed . 
-Fluid not increased. 
Normal. 
Fluid not increased. 
Lungs : Not collapsed; slight diffuse hyper

aemia. in both. No acute congestion and 
no consolidation . Anterior lobes not 
increased in size. On section, surface 
dry, but on squeezing some foam and 
bloodstained serum exudes. 

Dorsal trachea: Mucosa intensely injected; 
plum coloured, the colour deepest a.t the 
middle of the cartilag. rings. Sub
mucous haemorrhages numerous, but 
almost obscured by the deep coloration of 
the mucosa. On stripping the mucosa 
from the trachea these haemorrhages can 
be seen distinctly in the reverse . Some 
bloodstained foam in the trachea. 

Bronchi: Condition similar to trachea. but 
even more acute ; a quantity of frothy 
bloodstained serum and blood present, 
which is partly coagulated. 

Cervical trachea: Simnar in appearance to 
dorsal. 

Pharynx and larynx : Oyanosed ; intense 
hyperaemia; bluish-purple in colour, most 
pronounced at entrance to glottis. 

Distended with bloodstained fluid; not 
coagulated. 

Epicard : Few petechiae present) inhibition. 
Right ventricle : Well-formed bloo1l CCJ 

agulum. Endocard imbibition . 
Left ventricle: Well-formed blood coagulum; 

endocard slight diffuse imbibition and 
numerous extravasations on papillary 
muscles and septum. 

Slightly hyperaemic . 
Shrunken and bloodless in appearance; 

putty-like and colourless in consistence; 
<rreyish mottled patches under capsule. 
On section bloodless ; surface shows little 
:tppearance of structure; cut surface pits 
un pressure of thumb; organ bas a 
rubbery feel on manipulation. 

Gall bladder distendep with normal bile . 
Normal. 
Normal. 
Enlarged; borders rounded; pulpe distend". 

capsule; pultaceous on manipulation. 
On section pulpa projects from the cut 
surface. Jam-like in consistency. Malp . 
bodies distinct. Trabeculae indistinct. 

Normal. 
Slight diffuse hyperaemia. Cortex - -has a 

parboiled appearance, with a few .dark 
red streaks radiating from the capsule. 
Or~an firm in consistency. Capsule easily 
stripped. 



Stomach 

Small intestines 

Large intestinee 

1\1:esenteric glands 
Mesentery 
Bladder 
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Rumen: Contents normal. Subcuticular 
tissue shows patchy hyperaemia. Cuticle 
comes away easily. 

Reticulum : Ditto. 
Omasum: "\Veil-marked hyperaemic patches 

in subcutile tissue. 
A homasum: Acute diffuse hyperaemia. 

Mucosa cherry red to bluish-red colour. 
All folds of mucosa very much thickened, 
in some -! in. in section, particularly 
towards the omasum. 

Abomasum orifice : Thickening due to coagu
lated lymph. Jelly-like on section. 

Duodenum : Slight diffuse hyperaemia, with 
patches and logitudinal lines of acute 
hyperaemia. Condition becomes more 
pronounced to about middle of jejunum, 
where the mucosa becomes slaty-blue in 
colour and few hyperaemic patches and 
lines. Six to eight feet from ilio~aecal 
vnJve diffuse, hyperaemia again appears, 
increasing to about two feet . from ilio
caecal vtilve, where the mucosa agam 
becomes slaty-blue. -

Caecum: Patchy hyperaemia. Contents 
fluid. 

Large intestines: Contents fluid., becorn:·.ng 
more concentrated towards tne rectum, 
but stHl fluid; pasty. 

ltoctum : Lines of acute hyperaemia n1 
mucosa, jnerea.sing in intensity to the 
anus. 

Normal. 
Normal. 
Normal. 
Normal. 
Nonnal 
Normal. 
Urginea macrocentra poisoning. 

Hyperaemia. 
Hype·raeinia. 
S n hmueous haemorrhn ge::;. 
Su be.m1othe1 i n1 0xtra vfl·sations. 
Deg~'JH'ration. 
Congestion. 
Lnphl'itis. 
( 'ongf•stion ()f Inneosa . 
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