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Leighton (1927) quotes that the following inspection custom is
followed in the Upited States:-

"The presence in the flesh of cattle of a certain cyst capable

of producing tapeworm in man can usually be detected by examining
the inner and outer cheek muscles. Therefore, these muscles are
laid open by slicing cuts for the detection of the cyst!
The United States of America Bureau of Animal Industry Order 211,
Regulation 11, Section 16, Paragreph 3 defines & careful examins-
tion of the heart, muscles of magstication, tongue, diaphragm and
its pillars and those portions of the carcass rendered vigible

by the dressing.

In Canada, although the incidence of bovine cysticercosis is
relatively low, it would appear that a thorough inspection of thea
head is made, similar to the practice formerly in vogue in Germany
and in Hglland. Paragraph 12 of the Canadian Meat Inspection
regulations reade:-~ "The tongue must be s8¢ loosened as to expose
the internal muscles of mastication. These, and the external
muscles must be incised, cutting parsllel with the lateral sur-
face of the Jjawbone, the cut surfaces to be minutely examined., The
surface of the heast must be closely scrutinized and the heart
then opened or inverted. This can best be done by placing the
left ventricle uppermost, when one incision, the full length of
the organ, will be sufficient to permit an examination of the cut
surfaces and of the interior; or the heart may be everted and

incisions made into the musculature of the organ."
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Working in Denmark, Nielsen (1934), showed that on several
occasions infected carcasses could have escaped detection owing
to the absence of cysticerci in the recognised predilection sites,

or owing to a perfunctory inspection.

As regards inspection technique in Hollend, Tenhaeff (1907)
wrote that in Utrecht up till that year only the internal masti-
catory muscles were incised, Up till 1905 approximately only two
measly cattle per annum were found at that abattoir. In 1907 von
Ustertag visited the Utrecht abattoir, and pointed out the desie
rebility of incising the external masticatory muscles as well,
Coincidentally, von Ostertag demonstrated the method of incision
into the external masticatory muscles and found a degenerated
cysticercus in his incision. That season Tenhaeff found 74 cases
of cysticercosis, after having followed von Ogsterteg's recommen=
dations.

Veenstra (1921) laid special stress on the careful inspec-
tion of the masticatory muscles. Hg recommended two large incie
sions, and incisions into the tongue. If necessary, the mastica-
tory muscles should be cut into thin stirips. He felt convinced
that only the inspection of the prediledtion sites would be suffi=-
cient to eradicate teeniasis-cysticercosis in a decade. Veenstra

recommended the following technique:=-

Mgsticatory musclesi~ Two parallel incisions through each exter=

nel masticatory muscle, and one deep incision into each internal

mesticatory muscles
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Heerti- First external inspection, then an incision into the
left ventricle up to the septum; suBdivision of both halves of
the left ventricle into flakes like an onion; then a longitudinal
incision through the right ventricle. The cut surfaces and the
endocardium to be thoroughly inspected.

Tongue:i- Thorough palpation and incision of the muscles.

Diephragm:~ Ipspection and palpation. (No mention of incisions. )

Reitsma (1931) quotes Article 31 of Section 285 of the
Netherlands leat Inspection Regulations of 5th June 1920y which
laid down that the tongue, heart and external masticatory muscles
were to be incised=~ the latter by "various longitudinal cuts'.
Reitsme strongly recommends that five to ten transverse incisions
be made as well. By doing this he claims a far more thorough in-

gepection, as was proved by his results.

Schoon (1933), in his discussion on the eradication of bo=-
vine cysticercosis, based on his experience in meat inspection,
mentions that the high incidence of C,bovis (4%) observed at
Nijmegen, is due t® his method of inspection. Two even, clear cuts
are made into the masticeatory muscles on either side of the jaw,
and three into the heart. Schoon mentions that the large percen-

tage of cases with a single measle is notable.

Professor C.,F.van Oijen of Utrecht, Hollahd, informed me
(1936) that at Rheeden in 1934 special attention was directed to-
wards the muscular coat (spier-rok) of the oesophagus. The mucous
membrane (slijmviies) was excised, stretched out and carefully
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inspected. This technique was responsible for the finding of
thirteen measles, of which three appeared to be viable.

According to Prof, van Oijen, the increased incidence of meas-
les in some parts of Holland can mainly be ascribed to the result
of more thorough inspection technique.

At Kerlsbad (Bohemia), Messner slso paid special attention to

the inspection of the cesophagus.

In Great Britein, it must be freely confessed, inspec-
tion technique for @ysticerci bovis falls far short of that
practised in Holland, Germany, Denmark, or particularly in
South Arrica.

In Scotland, Regulations prescribe that "the cheek muscles
shall be examined by a linear incision parzllel to the lower
Jaw. " Gerald Leightbn (1924) writes:- "A special instruction
states that an examination must be made of the cheek muscles,
and this must be done by cutting into them in a line parallel
to the lower jaw. This is a2 proceeding which has not been
hitherto vexry common in this country, though a few inspectors
carry it out. It is, however, a very important point, and the
object is to ascertain whether the muscle is infected with a
parasite known as the "beef bladderworm" oxr "beef measles","
Leightotl: quotation is not from the lay press, or from a non=-
technicel article to farmers, butchers, or other laymen inter-
ested in the meat industry, but actually appears in "A Hand-
book of Meat Inspection - A guide to the Public Health (Meat)

Regulations (Scotland) 1924", Leighton, therefore, frankly
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informs students and others interested in the science of meat in-
spection that up to 1924, although Regulations provided for a cur-
sory inspection for measles, little or no notice was taken of
them.

The present writer is probably not alone in the surmisal
that if a mode of inspection on the German orinciple, which is not
as complete as that of South Africa, be instituted into Great
Britain, the incidence of measles in that country will be considers
ably higher, end may even startle some authorities.

Colonel T.Dunlop Young, one of Britain's greatest =sutho-
rities in meat inspection, kindly agreed to enquite into the ine
cidence of measles in Britain, from records of most of the prin-
clpal abattoirs. On my behalf, he very kindly instituted & searw
ching enquiry, and he failed to find a record of a single instan-

ce of cysticercus infection in the reports of the various abat-

toirs during 1955, It seems almost incredible that the inci-
dence of C.bhovis could have been "nil" in Great Britain.

In 1920, Robertson sounded a warning to meat inspectors
and meat consumers in Great Britain. In his "Meat and Food Inspecw
tion" pp.l36=138, he states that inspection of meat for measles
in G'reat Britain should receive greater attention. The possibility
of infection of his patients with T,saginats was forcibly brought
home to him when, as ledical Officer of Health for Leith (now a
suburb of Edinburgh), he prescribed a faw meat diet for tuberculo=-

sis cases at the Leith Isolation Hospital. Several of his patients

developed tapeworms.
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For Syria, Valade (1927) recommended the following in-
spectioni=

(1) Excission of the diaphragm, which must be hung on hooks for
careful examinsztion.

(2) Heart = Careful inspection of the coronary grooves. Then
an incision into, end inepection of the myocardium and the
endocardium.

(3) Psoas muscles - These must be examined along their entirety.
(In Vallade's opinion cysticerci are more frequently found
superficially in the muscle fascia than in the muscle fibres.)

(4) The external masticatory muscles must be cut into thin strips.
(In the event of one or more measles being found in the above

four sites, then the following incisions should be made).

(5) A series of incisions must be made plumb down the medial sure-
face of the thigh into the adductor muscle.

{6) Incisions into the superficial cervical muscles.

In Bloemfontein we cause two long incisions to be made,
widely apart and parallel to the lower border of the mandible, and
to pass in an upward direction to sever the parotid gland. This
procedure has been in practice since the middle of Juyne 1934, when
my Senior Heat Inspector, Mr.H.M,Downes and I assumed office
shortly after each other at this abattolir. The internzl mastica-
tory muscles are cut with two incisions on each side, as long as

possible. The effective series of incisions into the masticatory
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muscles gave the following immediate results.

June 1934 - 39 cases (between 18th Jyne and 30th June).
July - 64 cases.
August - 65 cases.
September « 57 cases.

Mr Downes assumed duty on June 18th, and prior to his arrivel,

nemely from 1st to 17th June 1934, only 7 cases of measles were
found. During lMay 1934, 13 cases were found; during April 1934

15 cases were found.

These figures prove that effective incisions and efficient
work is rewarded with successful results. The slaughter stock
belonged to the same firms of butchers throughout the period re-
corded, and originated from the same parts.

We were blamed for the butchers' misfortunes, but, despite
the compleints from the butchers that we were too drastic with
our technique, I insisted on the two long incisions into the
masseters, and instructed lMr.Downes and the Junior Inspector to
persevere with the practices It is also interesting to relate
that the Superintendent of one of our larger Union abattoirs
visited Bloemfontein some time ago, and, vpon witnessing our
technique, remarked:~ "If we were to make those cuts in our abattolr
the butchers would revolte"

The writer has, indeed, noticed at some of our larger
ebattoirs, and at nearly all the smaller abattolirs which he has
visited, that the masseteric incisions, and frequently those into
the triceps brachii are far too short and shallow to be effective.

Our South African meat inspectors should bear in mind that

Regulations restrict their routine incisions to a bare minimum,
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and in those parts of the carcass where they are expected to make

their incisions, and the size of such incieions is not definitely
prescribed, they should err on the side of long and deep cuts,

and should determine to make these as long as possible.

THE _AGE_AND SEX OF INFESTED ANIMALS (EBXCLUDING CALVES),

It has already been mentioned that during the period 1lst
July 1934 to 3lst December 1936, 1,060 cattle were found to be
measly at Bloemfontein abattoir. The total number of bovines
(excluding calves) slaughtered was 21,764, giving & percentage of
4,87,

We noticed that there was very little difference in the
percentages measles among cows and oxen, but bulls were relatively

less frequently infested,

The following table shows the numbers and percentages, also

the ratios of light to heavy infestation in the sexes.

¥

A E §
Total Stock | FOUND MEASLY | Percentage. .
Slaughtered. E Total., Heavily | Lightly ! g
! | Infestedy Infested. | F
Sen | 19,305 | 957 | 94 863 <; 4,96
i ? :
Lows i 2,249 99 § 12 87 4,40
= , ﬁ
Bulls | 210 4 1 3 1.90 ‘
il
JTOTAL, 21,764 1,060 107 953 Fi 4,87
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Several writers in Burope mention the disproportion of

of infestation between the various sexes.

Krueger (1935) found that the incidence in bulls was

twice that in cows,

Braun-Seifert (1923) quotes an extract from "Ergebnesse

der Schlachtvieh -und Fleischbescheu im Deutschen Reich" for 1905,

in which the incidence of bovine measles was analysed as follows:=
Bulls 0,6% ; oxen 0,56% ; cows 0.17% .

Von Ostertag explains the comparatively heavier incidence
of cysticercosis in the male sex by the fact that male bovines are
generally slaughtered early, whereas infection is usually acquired
early, and that the bladderworms die off later, at about the usual

age that cows are slaughtered.

In Biloemfontein, in 215 consecutive measly carcasses, we
found =
74 carcasses to be over 5 years old;
126 carcasses to be 4 to 5 years o0ld;
15 carcasses to be 3 years old.
Amittedly, these figures are no criterion, since the numbers of
enimals slaughtered at the various ages were not included in our

recordings. The vast majority of cattle slaughtered at this, and

indeed at most South African abattoirs are well over three years

old.

Flohil (1910) mentioned that Beunders at Gponingen (Hol-
land) found a percentage of 0,41 infected between the years 1904

and 1908, According to Beunders, cysticercosis was equally found
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in cases under two years old and in cases above that ages

DEGENERATION OF THE CYSTICERCUS BOVIS.

Degeneration of the beef bladderworm occurs readily, and
according to some authorities fairly early.(Vide frequency of
degenerated cysticerci in calves.) Cyste in the various stages

of degeneration are very frequently encountered on meat inspection.

In Germany end in Holland recorders frequently discriminate
between degenerated and apparently viable cysticerci. Judging by
various reports, it would appear that many of our co-workers in Eue
rppe make a distinction in their returns between dead and live mesa-
sles, although all carcasses showing measles, whether dead or alive,
may be treated in the same way.

Apparently the Kegulations in Gexmany are similaxr to those
of South Africa, in so far as that all carcasses are condemned or
detained for treatment (e.g. by freezing), irrespective of whether

viable or degenerated cysticerci are found.

Hoek (1934) criticises the German custom. He considers it

quite unnecessary to condemn carcasses containing only dead cysti-

gerci, If the cysticerci are so numerous as to render the meat
"substantially changed", then it can be condemned under other sec-

tions of the Regulations. If the dead cysticerci are few, then the

neat is, in Hock's opinion, not unfit for human consumption.

Most observers have argued ageinst the views expressed by

Digitised by the University of Pretoria, Library Services, 2013



171,
Hock. The Possibility that dead cycticerci and live bladderworms
mey be present in various parts of the same carcass, has been re=-
corded by several writers on the subject.

Prillwitz (1930) pointed out the fact that although only
degenerated measles may be found in a certain part of an ox ca¥cass,
it may be possible that live measles may be present elsewhere in
thet carcess, owing to the fact that the animal may have become re=-
infected owing to its proximity tqh taepeworm carrier, He quotes
two cases in which he found only one totally calcified measle in
the mastivatory muscles, and with further inspection, he found
viable measles in the tongue muscles,

Hasasg (1919 found numerous measles in a very young calf.
These were diagnosed at the Veterinary School at Albert to consist
of both degenearated and viable specimens.

Holtz (§29) recorded two cases in calves. In the first
| case eight calcified and three viable measles were found in the
heart, end a number of dead measles and two living measles in the
messeters, In the second case Holtz found two viable and six dead
measles in the heart and three measles in the external masticatory
muscles, and elso three live measles in the diaphragm. Further
examination produced & number of translucent cyste with apparently
healthy scolices in the superficial fascia, bhump, shoulder; hi d

querters, etce

Le Coultre (1928) mentioned several cases in which .e

found both 11vi§% and degenerated cysticerci in the same carcass,
Reitsma (1931) recorded finding three living measles

in the heart, after having found many dead measles elsewhere,
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Van der Slooten (1936) writes:- "It is of little importance.
as to whether the parasites found are alive . We must bear in mind
the fact that even though a parasite mey be dead, others, elsewhere
in the carcass may still be alivee There is no reason to pass &as
fit for human consumption meat which may merely show one or two
degenerated measles." He continued:- "It is important to examine
any groups of calcified measles very carefully, since one may Ifre=
guently find a perfectly normal and vieble cysticercus in the area
covered by the calcified cyste."

It is, therefore, right to assume that any cases showing only
degenerated measles in the standard routine incisions, may, neverw

theless, have some living cysticerci elsewhere in the carcass.

For that reason we made no attempt at the Bloemfontein abattoir to
record separately the actual number of cases showing degenerated
cyste and the number showing only apparently viable cysts. 1 agree
with the views expressed by vaqder Slooten that it is of no
importance as to whether cysts found are dead or viable.

In the 25 heavily infested carcasses which were closely
studied, the measles were all viable. Those carcasses were specially
used for viabiiity tests after various periods of freezing, and
superfiaial measles were, in each case, tested by Kellers simum
lating infection test for viability, before the carcasses were
frozen. It is a remarkable fact that from May lst to December
3lst, 1936, only two carcasses, which were totally condemned,were

not so used, owing to only degenerated measles having been found

in the inspection incisions.

During 1936, however, my attention was drawn to four measly
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carcasses in which we found both degenerated and apparently viable

cysticerci. Tnese were the only four cases which we observed, but
there were probably several more.
The process of degeneration,, namely the progressive stages

of caseation and calcification, is similar to that of C.cellulosae.

Caseation follows the death of the bladderworm, and is succeeded
by the deposit of calcium salts first in the outer capsule and later
in the vesicle itself. It has not yet been established how long,

under normal circumstances, a mature cysticercus will live, before

death and progressive degeneration will result, Iv nas been found
that cysticerci may live in the ox for periods in excess of a year.
In an experimental calf killed 244 days after experimental
feeding, Saint-~Cyr found only dead cysticerci, the majority of
which were in an advanced stage of calcification (Neumann).
Simmonds and Cobbold, saw numerous yellow points = chalky deposiﬂg
which were dead and calcified cysticerci in tine muscles of a heifer
killed more than a year after the first experimental feeding(Neumann),
ciarenburg (1932) describes his finding a few degenerated
§xsticerci bovisg among numerous (40) aiving Ce bovis.in an experi-
mental calf killed exactly nine months after the first feeding.
Degenerated or even calcified cysts may be found in the same
host with young, viable cysticerci, owing to the fact that the
particular bovine host may, over various periods of time, have

acquired two or more separate infections with T. saginata ova.

Deubney (1926) records an interesting fact that has recently

been discovered by research, namely that calcification of worxm

cysts may be greatly accelerated by a course of treatment with the
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celcifying vitamin,Vitamin D, which is present in codliver oil and other

fish olls. It is necessary to administer the oil every alternate day

for a period of a2 few weeks, and one must give zn overdose, which does
not leave a great margin of safety.

This method, mentioned by Daubney may be of academic asnd scienti-
fic interest, but it will not be of much use in practice.

1. Measles cannot be diagnosed clinically.

2. Serological tests for measles are equally unpracticel and non-
specific.

8. It would be quite senseless and extremely expensive to treat herds
of cattle from areas where the incidence of measles may be high,
over a prolonged course. There will only be an @ffect on the small
percentage of measly bovines, which may then be assisted towards
more rapid calcification of those measles, and the calcified measles

mey or may not, later, be detected at the abattoir.

Very interesting research on the subject of immunity of cattle to

Cysticercus bovis was recently done by Penfold, Penfold and Phillips in

Australia. These authors describe their findings in the Medical Journal

of fustralia 1 (13) pp. 417 - 423. (1938). They refer to a survey by

Clapham (1933) on immunity to helminths, and if her survey is complete
"only one instance of iImmunity to the larval stage of cestodes has been
proved." The writers and Clapham refer to the work of Miller & Mascie

(1932), who have shown that the albino rat can be immunized against

Cysticercus fascilolaris, the larva€ stage of Taenla taeniaseformis of the

cat. The writers also refer to immunity to adult cestodes, as worked on
by Turner, Berberian and Dennis (1932 - 33), which work has "probably

great practicel possibilities in preventing hydatéd in men and other
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Penfold and his co-workers artificially infested 88 oxen with Taenia
saginata. These oxen all deveﬁioped C. bovis, that is none were immune.
The workers,therefore, assumed that thirty oxen, acquired from the same
parts were also free from infection at the time of commencement of their
experiments, since the incidente of infection in Victoria was very low,
other than in cattle which had been grazed on &z sewage farm. These thirty

cattle were drenched with 400,000 Tzenia saginata eggs (carefully coun-

ted), and Penfold and co-workers estimated that 11,000 to 30,000 cysti-
cerci deveﬂ&oped in each ox. In this way they studied the rate of de-

generation, and absorption of the measles. In these heavily infested oxen

no live cysticerci were found that were older than nine months and cysti-
cerci older than seven months were seldom found. "Almost all cysts ten
months old or more had contents which were dry, ditty yellow and hard,
but they were never so hard that they could not be crumbled between the
finger and thumb. The young degenerated cysts of recent infestations had
moigt green pasty contents.™

Penfold and co-workers then drenched three oxen with 400,000 viable

Taenia saginata ova. A fourth ox from the same bztch was not drenched

and the four (three artificizlly infested and one not infested) were de-
pastured on non-contaminated land for fifty-three weeks and five days.
After that time,i.e. %0/1/1935 two of the already infected (drenched)
oxen, and the undrenched ox were given a drench containing 400,000 Tzaenia
saginata ova. All four oXen were slaughtered on 17/4/1935, that is eleven
weeks after the second drenching (30/1/35), or sixty-five weeks after the
first drenching. The originelly tndrenched ox showed definite evidence of
a recently acquired infestation, that 1s as the result of the drenching

on 30/1/35. Only about one in every hundred measles were stil%ﬁlive,

which the suthors ssid "was quite consistent with an infestation of only
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n
eleven weeks of age.

The ox which was not drenched the second time, that is on 30/1/35,

showed a recovery of the primary infestation of sixty-five weeks!

duration. Only two dead cysticerci were found in the whole carcass, and

these were approximately one millimetre in the widest dicmeter.

The other two oxen, nemely those which had undergone two drenchings at
fifty-four weeks' intervals were found to have almost recovered from the
originel infestation, &nd immune to the second infestation, i.e. after
sixty-five weeks. Experiments were then similarly repested to determine
whether immunity still remained seventy weeks after the cattle were
artificially infested. They found the same results, and concluded that
"et least some oxen, seventy weeks after being heavily infested with

Cysticercus bovis, are immune to further infestation; two oxen showed

no significant signs of a very heavy primary infestation of seventy-nine
weeks'! duration.t

In discussing the practical application of their immunity tests, Pen-
fold, Penfold and Phillips state:- (XYXTHEXHIHX "If a live vaccine were
to be used and the cattle given the disease, it would be advisable to de-
termine the following:- (i) the minimum dose of eggs required to produce
2 solid immunity; (ii) the stage at vwhich the immunity develops and when
it diseppears, if at all; (iiil) the age at which all cysts die when
cattle are given the minimum immunizing dose; (iv) the time necessary
for all cysts to be absorbed in cattle immunized with the minimum Iim-
munizing dose."

The Authors suggest that immunity probably shows itself in two weys.

First, as it develops as & result of the primery infestation it kills

these primary immunizing cysticerci.

Secondly, having developed, it prevenis eggs subseguently ingested from
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developing into cysticerci. As the immunity is probably gquamtitative,

cysts may possibly teke longer to die and, therefore, to be absorbed,

if only a few are present.

SYMPTOMS. AND DIAGNOSIS OF CYSTICERCOSIS BOVIS.

Clinical symptoms of cysticercosis in bovines are even more
rare then in porcine cysticercosis. Manual examination< of the
tongue has almost invariably led to negative results.

Neumann, however, quotes J. Fleming, who stated that the cysticerci

may be recognised by examining the tongue, on the lower surface
end sides of which they form more or less saiient projections,
which roll under the finger vhen pressed upon. Fleming went

further and stated that he found on the side of a tongue the
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largest gysticercus he ever encountered, nearly 4 cm long! It is ex-

tremely doubtful if Fleming was actusglly dealing with C.bovis,

After aPtifielal infection, when large numbers of proglote
tides and ova have been fed to the subject, clinical symptoms nay,
nowever, appear. The severe results on tiae host, in Leuckart's
srtificial infections of calves were mentioned in Part I of this
wotk. Most of the workers who confirmed Leuckart's experiments, oObe-
served clinical symptoms in their subjects. lMasse and Pourquier
joticed that their experimental calf became greatly emaciated, after
showing signs of illness, Zura's calf showed a temperature of 40°C.,
rapid pulse, tympanites, emaciation and difficulty in rising. After
the calf died Zurn found that infestation was generalized, but the
heart was particularly heavily infested. (Neumann).

Hutyra and Marek mention that Ciga noticed severe cysticercal lame-
ness in an ox. Schmidt found a cyst in the anterior chamber of the
eye of a bovine. OUttele noticed high tempsrature, rapid pulse, la-
boured breathing and intense itching of the head in a 10 years old

cow, as the result of cysticerci.

Zwijnenberg (192{%) .recorded a case in a cow, which showed the
following clinical symptoms. The temperature was 41°¢, , frequent
pulse, irregular and hardly perceptible. Appetite was diminished,
veristalsis normal in quantity, but slightly intensive; rumination
s irregular and totally absent from time to time; faeces normal in
ionsi@tency; salivation light. Milk was withdrawn. At first he

luspected foot and mouth disease, which existed in the neighbourhood.
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After a few days he ruled foot and mouth disease out of the question,
but diagnosed septic myocarditis, on account of the cardiac symptoms,
At the request of the owner he, nevertheless, treated the animal

on rational lines, without success. After four more days he noticed
further complications, e.g, photophobia, severe lachrymation, hypo=
pyon. Eventually the owner agreed to the destruction of the cow,

On autopsy Zwijnenberg noticed that the large muscle groups were
"sowed" with gray cysts the size of peas. These were also found in
the Mesticatory muscles, the heart, lungs, kidneys, salivary glands
and the udder. In the myocardium alone, Zwijnenberg found some

sixty cysticerci. Microscopical examination proved definitely the
diagnosis of Cysticerci bovise.

An interesting case of cerebral Cysticercus bovis, compli-

cated with generalized tuberculosis was related by Hoefnagel (1923).
He stated that early in 1923 a bovine from the district was brought
to the Utrecht (Holland) abattoir, Before slaughter it was noticed
that the beast had an "unsteady" gait. Furthermore, the animal
persisted in moving forwards with the head high. After slaughter it
was seen that the bovine had a generalized tuberculosis, lesions
being particularly found in the lungs and pleura, and also many small
tubercles in the pia mater. He was greatly astonished, when he exam-
ined the brain more closely to find a live and viable Cysticercus bo=

vis in the pedunculus cerebri. He tien examined the carcass more

minutely for further cysticerci, but found no more cysts. It is not

likely that the presence of the single C,bovig in the brain was

responsible for the peculiar symptoms, nor did Hoefnagel suggest
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that this was the case,

Serological tests have been tried in bovines, but in gene-
ral they have not been considered to be specifiec. Clarenburg (1932)
records a successful complement fixation test on an experimental calf,
As antigen he used an alcoholic extract of T, saginata. During the
first month of artificially infecting his calf he obtained a positive
reaction, whereas negative reactions were obtained with the blood

sera of all non-infected calves.

The diagnosis of C,bovis is comparatively easily made on

meat inspection. Like in the case of C,cellulosge, the following

conditions may, occasiocnally, be mistaken for C,bovis, in the dege-
nerated state especially.

1., Cysticercus tenuicollis. = Armed gysticercus. (See differential
diagnesis of C,ceklulosaeJ

2. Behinococcus cysts.(See differential diagnosis of C.cellulosgae. )

3. Sarcocystis blanchardi. (See differential diagnosis C,cellulosae,

sarcosporidia (S,miescheriana) ).

4. Actinomycotic nodules (See differential diagnosis C.cellulosae. )

5. Small tubercles. ( d 0. do. do. Je

The living C,bovis can hardly be mistaken for any other
parasite, especially if the scolex is examined microscopically. The
four suckers and the absence of a rostellum and hooklets are the

most notable features. Also note the calcareous corpuscles,

cheracteristic of tapeworm tissue.
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CYSTICBRCOSIS IN CALVES.,

The incidence of Cygticercus bovis in calves is not high
in South Africa, judging from observations at our abattoirs.
The extent of infection may, of course, be considerably higher
than is anticipated, due mainly, it is believed, to the fact
that calves are seldom slaughtered after six weeks old. Then
again, South Africa is not, to any extent, a veal consuming
COUNTTY.

From the two principal abattoirs of Natal, however,
quite startling reports of the incidence of C.bovie among cale
ves have been forwarded.

The Manager of the Pjetermaritzburg abattoir writes:-
"An aspect of measles infection which is puzzling, is the number
of calves found to be infecteds I sometimes wonder whether
this may not be due to the fact that while cows are driven to
their grazing ground away from human habitations, the calves
are kXept back and often allowed to wander about in the vicinity
of the native quarters, etc. The following figures show the
number found to be infected at this abattoir during thevpast

five years.,"

Maritzburg Abattoir, incidence of C,bovis in calves.

YEAR CALVES SLAUGHTERED INFECTED %age.
1931-32 559 31 5. 54
1932=33 562 34 6,15
1933-34 670 37 5. 52
1934-35 624 28 4,48

1935-36 673 47 6. 98

Digitised by the University of Pretoria, Library Services, 2013



1w. /82,

lr. W.A.Dykins, M.R.C,V,S,, Director, Municipal Abat-
toir, Durban writeg:-
"We deal with about 5,000 calves per annum, and I would say
that 2% are infected with these lesions (measles), but odd

consignments show almost 100% infection."

In Kimberley slaughter of calves takes place between
the ages of six to twelve weeks. Although a strict watch has

been kept, no yrace of C,bovis has been found among calves.

The Superintendent of the Bast London abattoir reports:-
"No case nas been observed in this abattoir since it was opened:
the reason for this may be the fact that calves slaughtered here
are very seldom older than seven to ten days."
In Port Blizabeth and in Cape Town no cases of C,bovig have
been found in calves under six months old. Similarly, during
two and a half years' close inspection at Bloemfontein, we
found no cases,

In Pretoria only two cases of C,bovis were observed in
calves, during the past five years.

Col. JelIrvine-Smith, M,R.,C,V.,S,, supplies the follow-
ing table, which shows the very light incidence of cysticerco-

sis in calves at the Johannesburg abattoir,.

YEAR NUMBER SLAUGHTERED NUMBER INFECTED  Zage.
1931-32 12,585 9 0. 072
1932-33 12,999 5 0. 038
193334 14,941 15 0. 100
1934-35 15, 538 5 0, 032

1935=-36 16,763 ] 0, 018
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It will thus be seen that the recorded incidence of C,DbOVis

is extremely low in calves in the Union of South Africa, with the
exception of Natal, where it is remarkably high. No information
on this subject was sought from the smaller abattoirs, where the
amount of veal slaughtered would be very small, and the incidence

of measles in calves would be, presumably, negligible.

The incidence of C,hovis in calves is very high in Kenya
Colony. At the Nairobi abattoir in 1935, 94 calves were condemned
for C.bovis out of 537 slaughtered. (17.5%).

Writing from Kenya, Dabbney (1936) has shown that hand reared
calves have frequently been infected from the hands of attendants
who have carried I,saginata. Ova of the Taenia can very easily
obtain lodgment under the finger nails of an infected person, and

thus be conveyed directly into the calf's mouth, in hande-rearing.

In Burope, measles are commonly found in calves. In several

countries the statistics show comparatively high infestations.

In Holland during 1930, the following percentages measles
were recordedi=
The Hague :- 1.58% in “"grazing calves“ regskalveren).
Amsterdam (= 0,04% in "fat“ calves zgtte alveren).
(Reference: _11g§gg§;19 ergeneesk, b59. p.ol)

Leiden H Living Cpbovis in 1 grazmng calf.
Dead C,bovis in 10 "grazing® calves.

For the years 1933 and 1934, Professor C.F,van Oijen of

Utrecht supplied the following information:=
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Infections 1933, Infections 1934.
"Grazing" calves 796 984
"Fat" calves 19 16
Rheeden ) Iﬂ 1934, 1 "fat® calf was infected.
Arnhem t= 6"grazing" calves (2.3%) and 1 "fat" calf were i?fec-
ted.
Utrecht t= 67 "grazing"calves were infected.

Apeldoorn - 4 calves were infected.
Amsterdam HES ;
1st quarter - "Grazing" calves O living; B cases or 0.4% dead
measles.
2nd quarter - "Grazing" calves, 1 case living measles = 0, 28%.
3rd quarter = "Grazing" calves, 2 cases living measles- O, 2%,
and 3 cases dead measles = 0O, 3%.
4th quarter = "Grazing" calves, 9 cases living measlesw- 0.59%,
and 30 cases dead measles = 1,9%.

Nijmegen t= (1935) (Reference Tijdschr. v. Diergeneesk.63(19)

2 out of 2929 "grazing® calves measly.{ DPP.1l35-36)
Leeuwaarden :- (Reference, Idem pp. 1135=36. )

(1935) 60 calves (1.49%) measly.

For Denmark, Elvinge (1929) gives a summary of infestation
in calves, in the abattoir at Odense:=-

1927 - 0, 32% calves showed degenerated measles, Ql1l2% live
measles.,
1928 =« 0,58% calves showed degenerated measles, O.14% live
measles.
1929 - 0.91% calves showed degenerated measles, 0.20% live
measles.
dlvinge notes that the incidence of measles in calves was increasing.
The average for the three years was O, 72%, whereas in 1922 it was
mly O, 06%.

According to Dikoff (1931) the incidence of C.bovis was very
high in Bulgaria among calves, at that time. In the District of
Schumen it was 5.8%. The high percentage among calves could be ate
trivuted to the fact that calves were allowed to wander about the

farmmyard, and easily picked up human excretum, since few Bulgarian

farms had W,C,accommodation. Digitised by the University of Pretoria, Library Services, 2013



225 /85,

According to Nakeanishi (1926), the incidence of C,bovis
in calves was 37.5% in Korea. Ngkanishi found 153 calves out of

408 to be infected,

Dr. lMohler, Chief of the Bureau of Animal Industzy,
United States Department of Agriculture, kindly supplied statistics
which showed a very low incidence of C,bovis in calves in the Uni-
ted States for the period 1926 to 1935, inclusive. According to
these statistics, the average infection is about 20 per annum, out

of approximately five million valves slaughtered.

A Review of a few Case Records of Cysticercosis in Calves.

Sendig (1924), Haas (1928) and other writers recorded cases of
intra=uterine infection in calves,

Haas (1928) described a case of generalized measles in a calf,
three weeks old. He found quite a number of cysts in the lungs, of
which quite a few were transparent, while others were hardened in
a capsule, which, if incised gave forth a yellowish fluid. In some
there'was even a caseous mass.". The cysts were slightly smaller
than a pea. Apart from the lungs, Haas also found measkes in all
skeletal muscles, the heart and in the external and internal nmasti-
catory muscles. The opinion of the authorities at the Veterinary
School at Albert was to the effect that infection must have been
intra-uterine.

Br&gemann (1928) found a case of generalized measles in a calf

four weeks old.apart from the heart, measles were found in the
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abdominal mpscles, internal masticatory muscles, external mastica-
tory muscles, shoulder muscles, etc. Altogether Brﬁgemann found
about 200 measles in this case. The calf was fed on milk only, in
the stable.

Holtz (1929) found two cases of cysticercosis in "fat" calves,
closely after each other, although up till then such cases had sel-
dom been found.In the first case, a calf about 10 weeks old, he
found cygste in the heart and in the pillars of the diaphragm. In
the second case, encountered 8 days after the first, he again found

several gysticerci{ both viable and degenerated). Holtz discovered

that both calves came from the same farmer, from whom he instituted
enquiries, The calves were kept in a stable and fed on milk. This
particular farmer had been treated for lTaenia saginata four years
previously. On the farm a water-closet was used, which emptied its
contents onto the lands. Holtz came to the conclusion that the milk
bucket, which had heen used for the feeding of the calves, must
have been .rinsed in the water furrow which conveyed the deposits
from the W,C,, and that thus segments or ova must have reached the
calves,

Dr;ger (1929) found a nine weeks old "fat" calf heavily infes-
teds The measles varied in size from that of a wheat seed to that
of & pea. Most of them were dead, but quite a few were alive.
Drgger mentioned that this case somewhat contradicted the o0ld view
that only in old measles would degeneration occur.

De Vries {1930) at Hagrfem, found a heavily infested "fat"”
calf, four months old, and mentioned that he had found one the year

before, as well. Up to that time measles in "fat” calves was consi-
dered
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o rare condition. In both calves he found the heart heavily infested,
but all measles were of the sane 89ize and were more or less uniformly
distributed throughout the musculature. The specimens were about
5 mm. in size, and were, therefore, not quite full grown.

lessner (1931) described a few cases of C.bovis in three weeks
0ld calves, the nature of which led him to believe that the cause
of the heavy infestation could only have been due to direct infection

from a Taenia saginata carrier, Infection could have been carried

over in milk-pails, or through the carrier's fingers causing contact
with the calves' mouths.

( It is improbable that more than one calf would, coincidentally,

be infected intra-uterine from different mothers. The fact that the
calves were only three weeks old, and that a heavy infestation was
actually visible, makes one believe that infection might have been
intra-uterine, since beef measles are usually observed at 6 weeks

in meat inspection. )

Some of the sources of infection in calves have been mention-
ed in the foregoing review of case histories.

It might be mentioned that the South African counterpart
of the Dutch "graskalf®, or "grazing" calf is seldom slaughtered at
our abattoirs. Usually sucking bull calves are skaughtered at per=~
iods from a few weeks old to about four months olds If calves are
weaned and turned out to graze, their ultimate destinies are
usually those of wsemilk cows, or in the case of males, those of
trek oxen, or ranch oxen, and eventually they may reach the abat-

toir, in a fairly advanced adult stage. Hence, we are more liable
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to find infection in a small percentage of cases in sucking calves,

and in the great bulk of cases in full grown animals.

Ag a summary, the origin of infection in young calves in
South Africa may be ascribed to the following factors:-
1.Direct infection from a tapeworm carrier . This, one should ima-
gine, is a fairly common source of infection in South Africa.
Native attendants, by coaxing calves in cases of hand-rearing, may
easily convey infection by ova on their fingers, diredt into the
calves' mouths.,
. Isolated cases, such as the case described by Holtz in Holland,
in which drinking utensils might have come into contact with ova
or proglottides voided by a carrier.
3.Deliberate defaecation in calf kraals, by warriers. This factorx
needs little elaboration upon. Native servants on farms will
readily use, equally, a pig sty, cattle kraal, a stable or a calf
krzal for defaecation.
4,1In native habitations in South Africa, it is thewsual practice to
drive cows away from the stads or kraals during the day, to their
grazing. Calves remain behind and pick up whatever"succulent"
material they possibly can find around the huts. The native's sense
of hygiene is not over-developed, and frequently he uses the rear
of his hut, or the kraal itself, to relieve himself. ZEither the
fowl, the pig or the calf acts as a scavenger. The Superintendent

of the Pjetermaritzburg abattoir considers this the most probable

source of infection in Natal.
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NATURAL INFECTION OF THE ADULT BOVINE WITH CYSTICERCOSIS.

Environment and ghysical conditions play a large part in the

natural mode of infection of the adult bovine.

Whereas in Burope and in some parts of Asia {e.g.Bali)

floods must be considered as the premier disseminators of Taenis
saginats eggs, it is felt that in South Africa these factors are
less responsible. In fact, some abattoir observers believe that
measles is far more frequently encountered during, or just after
severe droughts. During the severe droughts, such as those we exe
perienced in South Africe in 1933 and several years previously, na-
tural grazing was reduced to a minimum, and the probability that
bovines would freely ingest human excretum was greater.

Theoretically and practically it is accepted that moisture
is the most important factor in the viability of all helminth ova.
On the other hand, it has not yet been established how long a pas=-
ture will remain infective with taenia ova; what amount of drought
the I,saginate ova will withstand, and whether bovines can freely
become infected when grezing on pastures under conditions of droughta
The present writer does not hold = somewhat dogmativw view that the
T, saginste ova can necessarily withstand excessive drought, and that
grazing on drought-stricken veld is more likely to cause infection

than on green, rein-sozked pasturage. The latter condition will

certainly maintein the vitality of the ova.

I am, however, of the convinced opinion that in South
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P
Africa cattle will more readily ingest human excretum during times
of drought, then during periods of plenty.

It will be noticed in the map and survey of the inci-
dence of measles in a—ﬁub£§2;£;$u§5a$ of this work, that the inci~
dence of measles is relatively much lower in those areas, e.g. the
Vryburg District, where wide open ranges exist as cattle runs, un-
der renching conditions, than in the areas where cattle are custom-
arily brought in to human habitations at night. Under such ranch-
ing conditions, even in times of drought, there is more available
grazing and less opportunity for contact with groupse of humans.

I; mey be possible that any Taenis sesginatg ova will die off quicke
ly on such ranges, unless of course, the humanly deposited faeces
are ingested soon after excretion. The chances that human excretum

will be ingested by bovines are, therefore, considerably less on

vast cattle runs.

Conditions of drought leading to the ready ingestion
of human excretum are of greater importance close to human habitea=-
tions, Thie is particularly noticeable in ereas occupied by na=
tives, for example in our Native Reserves, where a&ll land is "com=-
mon property” and unfenced and consequently badly "trodden out'.
Most natives in the Reserves bring their stoc} to cattle-posts at
night. The cattle are kraaled overnight and let out early next
morning. Having been krasled without food during the night, the
hungry bovines (herds consisting of milk cows, dry cows, numerous
bulle end tollies, all mixed) will snatch up whatever "luscious~

looking” material may be lying about the sted, and this frequently
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conbaing humen excretum. Oftem some green grass may grow in the
vicinity of water~holes at the cattle~posts, and any bush or grassy
cover near these water-holes iss used by the herd boys and women
water-carriers for defaecation. As a rule this will be the only
grass available near the stad, which is generally trodden quite
bare. The Africen native will defaecate anywhere within his stad,
ils cattle kraal, close to his water-holes or on the nearest fringe
f bush surrounding the stad orr the cattle-post. It can be assured

nat he will not go much beyon@ the first fringe of bush.

According to older wriiters, Leuckart, Neumann and others,
n Abyssinie, where a very highlm incidence of C,bovis formerly
:xisted, and where the incidence of T,saginate was almost 100%
among the natives, very similaufﬁonditione existeds. The hygienic
customs of the Africean natives are similar from the Cepe to the
North Coast of Africae Their mrimitive methods of animal husbandry
are also, more or less, uniform throughout the African Continent.
Thus, Daubney (1936) relates am almost identical scurce of infec-
tion in Kenya. He writes that experience shows that in Kenyea measles
infestéticn is contracted largely in the meighbourhood of the
homestead buildings, or at other places where natives are concen-
trated. Night bomas (the equiwalent of our krasls) are frequently
construcped near the homestead and are semi-permanent structures,
complete with one orvtwo mud hwts of the Masai type, in which the
herds and their families sleepa Any grass or bush in the immediate
neighbourhood of the bomg is used as cover by the natives during

defaecation, "until eventually the whole area becomes heavily oon=

~ 4 ~ ~ 5 " 1 i
teminated with viable tepeworm eggs! Each pornine the cattle leave .
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the bomea, and after having been shut up all night without food, they
eagerly snatch up a few mouthfuls of grass immediately they leave
the enclosure. "It is here that most infestations are contracted;
wide ranging for grazing during the day considerably reduces their
chances of picking up eggs voided by one or two native herds."

Dr Mgnnig, at the International Hyglene Conference at
Johannesburg in 1936, correctly referred to the fact that whilst
man in civilised communities has dome almost everything in his
power toc safeguard his own person from cpntraction of T.saginate
and T,solium, through the agencies of meat inspection, very little
has been done in the way of educating the farmer and the native
in safeguarding his bovine or his pig from the converse infection.
"We know little about the viability of tapeworm eggs under natural
conditions, how long a pasture may remain infected, and by what
agencies (flies, dungbeetles, birds, etc. ) tapeworm eggs may be
spread." (lonnig, 1936.)

The Manager of the Pjetermaritzburg abattoir supports my view that
times of drought are the most favourable for the natursl ingestion
of tapeworm eggs, by the bovine., He writes (October 27th, 1936):=
"I believe that a drought has the effect of increasing the number
of animals to be found infected with measles. This may be attri-
buted to the fact that animals are forced, through shortage of food,
into grazing in areas adjacent to native kraals, etc., where they
would not graze in normal times. An increase in the percentage of
cattle infected has been noticeable at this abattoir during periods

of drought in the past.”

(One of the local butchers, who at one time was a big loser through
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condemnations of beef carcasses for measles, recently, in conver-
sation informed me that during the great drought of 1933 he actual=-
ly saw cattle eating human excretum in the Thaba 'Nchu Native
Reserve, where, at that time, not e blade of grass was to be seen. )
In other parts of Africa,eege in Senegal, Teppaz (1923) states that
et Dekar he observed more cases of measles among lean cachectic
cattle than among stock in good coﬂdition. Teppaz also mentions
that he ascribes the high percentage of cases in cattle in Senegal
to the fact that the Senegal@stgraze their cattle on the excretum
dumps of the towns, where little grass grows, end cattle are come
pelled to gnaw the ground. It would appear that the Senegalese use
any unfenced ground for defaecation.

From Asia Minor, Valade (1927) records that the sanitery
customs of the Syrians are equally disgusting. Human excretum is
dumped at random around the towns.

In South Africa there have been no records that C.bovis has
been contracted on sewage farm pastures. In some other countries
mild outbresaks of C,bovis have been recorded, as a result of pas=
turage on sewage farms. The only outbreak of C.bovis infection,
of any importance, in Australia occurred a few years ag0 among cate
tle whigh had been pastured on the Werribee sewage farm in Victoria.
According to lr. J.Drabble, B.V.Sc., Veterinary Officer in charge of
meat inspection at the New South Wales Sftate aABattoir, when the
outbreak at Werribee was reported in the press, the public of
Viectoris refused to buy beef. This caused a good deal of conster-

netion among cattle owners, and the Government had to assure the

public that cattle from the sewage farm would, in future, be

slaughtered and utilized for purposes other than human consumption.
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In Germany and in Holland there appears to be a good deal
of difference of opinion as to whether pasturage on sewage contamine
ated lands (including the feeding of cattle with hay and other fod=
der grown on such lands), or whether pasturage on flood-water lands
is the greater danger of infection of bovines with C.bovis.
Among writers who held the opinion that sewage contaminated pestue-
rage was the greater danger were Zwijenenberg (1920), K, Miller (1927)
Wernery (1931), Krueger (1934 and 1935), and also Dr. Mussemeler of
Berlin, Among those who favoured the opinion that flood waters
disseminated taenis ova and thus greatly contaminated grazing were

Profé and also Prof. C.F,van Oijen of Utrecht.

“
Dr. Mussemeier of Berlin, in a personal letter (15/12/36)
expressed the opinion that the feeding of bovines on hay and other
cattle-fodders grown on Hieselfeldernm was the greatest source of

infection in Germany. He defined the term "Rieselfeldern" as

Withose lands which are flooded with city drainage waters (Q&wgssern),

which may even contain human faeces.” (In other words sewage conw

teminated lands.)

Zwijeenberg (1920) was of opinion that the increase in the
nunber of cases of cysticercosis in bovines in Hollend and in Ger-
many since the Great War, could be attributed to the greater amount
of human faseces which were at that time used for manuring grazing

lands, owing to the shortage of fertilizer.

K. Mu1ler (1927) pointed out the risk of depositing humen
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excretum on grazing lande. lands used for depositing humen faeces
should only be usedé for agricultural purposes. Another source of

"
infection in Muller's opinion was the habit of some farmers to

defaecete in stables,

Wernery (1931) believed that the spreading of measles resulted
mainly from the grazing of cattle on lands used by humans for defae-

cation, or on lands on which faeces were deposited.

Krueger (1934) expressed the opinion that tne chief source of
infection of bovines was the grezing on lands contaminated with
sewage (Rieselfeldern), or the feeding of stock with hay, grass
and other food-stuffs grown on such lands. He mentioned that in
Kottbus 190 tapeworm carriers were receiving medical attention, and
that 2% of all cattle slaughtered in Kottbus were found infected
with cysticercosis. Iater (1935), after Profé had attacked his views,
Krueger reiterated his previous remarks, and stressed the point that
grass from Hieselfeldern was twice as effective in spreading T,
saginata ova and thus infecting cattle with C, bovis as other green

fodder in Kottbus.

) t
Against the opinions expressed by Krueger, Profe (1934) wrote.
He somewhat severely criticised Krueger's ppinion, and maintained
that Krueger had not cited sufficient proof that the Kottbus cattle

were infected through grazing on the Rieselfeldern, or from fodder

grown on such lands. Profé was of opinion that far more tapeworm

eggs were cohveyed in flood-waters from streams which coered gra-

zing lands.
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Prof.C.Fovan Oijen informed the present writer (13,/10/36)

thet he ascribed one of the mein reasons for the large percentages

of cases of B,bovis at some of the Dutch abattoirs, e.g.Rheeden,

srnhem, Amersfoort and Haarlem, to the fact that they were situated
on, or close to, some of the large rivers. He wrote as follows:-
"One cen imegine that the water of the Rhine will become heavily
infected with taenia eggs in the densely populated industriel areas
of Germany. The Rhine-water floods the grazing of the parts where
meny ©0f the stock slaughtered in the above-mentioned towns come from.
fin the event of the eggs not dying off (piet te grondegaen), the
chances of ingection for these cattle are much higher. We have
confirmed the bacteriological contamination of the khine-water by
the mentioned industrial areas, deeply into our territory. It is,
therefore, also probable that the taenig eggs may arrive here quite

riable, glthough we have no actual proofs to that effect."

Watkins«Pitchford (1923) was at least one South African
Iriter who favoured the probability that flood waters could be cone
iédered the mein disseminators of cysticercosis infection. His opin-
on is strongly supported by the fairly heavy incidence of measles

t some of our Scuth Africen abattoirs, which draw their slaughter-
bock from coastal native areas (see Incidence Survey, figures for
ngwilliamstown, Bast London, Fort Beaufort and Port Elizabeth).
ptkins-Pitchford, quoting from the Annual R port of the Director

P the Johannesburg Abattoir for the year 1922, stated:- "Bovine
ifestation varies according to the districts from which cattle

'e recelived:! cattle from coastal aress show & grester percentage
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of infestation than cattle from inlend distric$s. This peculiarxity
is doubtless to be attributed to the relative dampness of the dasw
turage and greater frequency of streams « factors which facilitate
the survival and distribution of the segments and ova of the worms

when passed in humen faeces."

Le Coultre (1928) attributes the very high incidence of
Cpovie on the Balinese gawahs to flooding conditions. Sawahs are
lands (rice, meize, ground-nuts, etc. ) which are irrigated from the
gtreams by ordinary damming end flooding. Le Coultre mentions the
possibility that one or two tapeworm carriers in the mountains nay,
by defaecating in the streams, cause thousands of taenia eggs to
be disseminated over the ggwahs. After the harvest of the crops it
is customaryy to graze stock on some gawahs. Under other circumstan=-
ces stock (including cows) are used for cultivation while the crops

are growing, and what little grazing they obtain, they do on the
5aWafig.

Lievré (1933) attributes the occasional heavy infestations
of individual cattle in France to the ingestion of complete seguents

in human stools passed in stables, on grazing lands, etc.

Nielsen (1935) expresses the opinion that bovine infesta-
tions in Denmark are most frequently acquired in summer, but he

cannot attribute any direct cause for that.

To summarize, the present writer is of opinion that the main
Bource of infestation in South Africa is the native's insanitery

customs. Conditions of drought undoubtedly plzay an important part n the
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propagation of this parasitic species, in so far =s that under such
conditions, especially in the badly trodden-out Native Reserves,
hardly a blade of grass may survive in the veld, Native cattle
then frequently remain in the vicinity of the stad, where they may
still find morsels of food, whereas out off the drought~-stricken
veld nothing is to be found. These morsels of food frequently
consist entirely of human dejecta.

On large open ranges the probability that the bovine will ingest
human excretum is much less,

In the interior of the Union streams play little or no part in the
propagation of taenig ova, since, in general, our interior streams
consist of dry sandy spruits, which,more frequently than not, run
only after heavy rains. A greater danger, from this source, in
the present writer's opinion is that on occasion & tgenia carrier
may defaecate into, or on the edge of pools (gg;;gl of standing,
sometimes stagnant, water in these ppruits. .Such contaminated
water may then be an important source of infection to the bovine,
especially if cattle use the pools for drinking. It is extreme=
ly doubtful if flood waters are as important in South Africe, as
they are claimed to be in Burope, in dissemination of cysticercosis.
When ouy South African rivers come down in flood, the huge volume
of water generally flows swiftly, between the very steep banks of
our rivers. Very rarely is the country so flat that the banks are
simply flooded over, and that adjoining grezing is very much affec-
tedo Direct contamination of confined areas of grazing, kraals,
drinking places and occasional shortage of food are the main source

of infection in Sounth Afriecs.
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