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Leighton (192?) quotes that the following inspection custom is 

followed in the United States:-

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

of producing tapewor.m in man can usually be detected by examining 

the inner and outer cheek muscles. Therefore, t.hese muscles are 

laid open by slicing cuts for the detection of the oystr 

~he United States of America Bureau of Animal Industry Order 211, 

Regulation ll, Sectio:Q. 16, Paragrap!1 3 defines 1;1 ·careful examina

tion of the heart, muscles of :rqJ;j;.;Stication, tongue, diaphrag.n1 and 

ita pillars and those portions of the carcass rendered visible 

by the dressing. 

In Canada, although the incidence of bovine cysticercosis is 

relatively low, it would appear that a thorough inspection of the 

head is made, similar to the practice formerly in vogue in Ger.many 

and in Holland. Paragraph 12 of the Canadian Meat Inspection 

regulations reads:- "The tongue must be so loosened aa to expose 

·the internal muscles of mastication. 1'hese, and the external 

muscles must be incised. cu·tting parallel with the le.teral sur

face of the J .. awbone, the cut surfaces to be minutely examined. The 

surface of the hea•t 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 per.mit 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 cyeticerc~ in the recognised predilection sites, 

or owing to a perfunctory inspection. 

As regards inspection technique in Holland, 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 

Ostertag visited t~e Utrecht abattoir, and pointed out the desi• 

rabili ty of incising the external masticatory Inuscles as well. 

Coincidentally, von Ostertag demonstrated the method of incision 

into the external masticatory muscles and found a degenerated 

cysticercuA in his incision. That season Tenhaeff found 74 cases 

of cysticercosis, after having followed von Ostertag's recommen-

dations. 

Veenstra (1921) laid special stress on the careful inepec-

tion of the masticatory muscles. He recommended two large inci• 

sions, and incisions into the tongue. If necessary, the mastica

torv muscles should be cut into thin strips. He felt convinced .... 

that only the inspection of the prediledtion sites would be euffi• 

cient to eradicate taeniasis-cysticercosis in a decadeo Veenstra 

recommended the following technique:-

Y~stioatolY muscle~:- Two parallel incisions through each exter• 

nal masticatory muscle, and one deep incision into each internal 

masticatory muscle. 



Digitised by the University of Pretoria, Library Services, 2013

Hee.rt:- First external inspection, then an incision into the 

left ventricle up to the septum; suldivision 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:- Thorough palpation and incision of the muscles. 

Diaphragm:- Inspection and palpation. {No mention of incisions.) 

Reitsma (1931) quotes Article 31 of Section 285 of the 

Netherlands Meat Inspection Regulations of 5th June 192~ Which 

laid down that the tongue, heart and external masticatory muscles 

were to be incised- the latter by "various longitudinal cuts". 

Reitsma strongly recomrnends that five to ten transverse incisions 

be made as wello By doing this he claims a far more thorough in-

spection, as was proved by l:lia 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 tl his method of inspection. Two even, clear cuts 

are made into the masticatory muscles on either side of the ja.w, 

and three into the heart. Schoon mentions that the large percen-

tage of cases with a single xneasle is notable. 

Professor C.F.ven Oijen of Utrecht, Holland, infor.med me 

(19~6) that at Rheeden in 1934 special attention was directed to

wards the muscular coat (spie;-ro~) of the oesophagus. The mucous 

membrane (sliJ~vlie~) 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 ge ascribed to the result 

of more thorough inspection technique. 

At Karlsbad (Bohemia), Messner also paid special attention to 

the inspection of the oesophagus. 

In Great Britain, it must be freely confessed, inspec

tion technique for §ysticerc~ 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 parallel to the lower 

jaw. tt Gerald Leightmn (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 a proceeding which has not been 

hitherto very common in this country, though a few inspectors 

carry it outo It is, however, a very important point, and the 

object is to ascertain whether the muscle is infected with a 

" parasite known as the 11 beef bla.dderworm" or "beef measles 11
• 

Leighto:r\tlf· qtjotation is not from the lay press, or from a non

technical article to far.mers, 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 11
• Leighton, therefore, frankly 
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informs students and others interested in the science of rneat 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 Ger.man principle, which is not 

as complete as that of South Africa, be instituted into Great 

Britain, the incidence of measles in that country will be consider• 

ably highert and may even startle some authorities. 

Colonel T.Dunlop Young, one of Britain's greatest autho

rities in meat inspection, kindly agreed to enquite into the in• 

cidence of measles in Britain, froo1 records of most of the prin

cipal abattoirs. On my behalf, he very kindly instituted a sear-

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 1935. It seems almost incredible that the inci-

dence of c. bovia'* 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 Inspec• 

tion" pp.l36·l38, he states that inspection of meat for measles 

in a"reat Britain should receive greater attention. The possibil'it)' 

of infection of hie patients witb T,saginatA was forcibly brought 

home to him when, as Medical Officer of Health for Leith (now a 

suburb of Edinburgh), he prescribed a 1'aw meat diet for tuberculo

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

developed tapeworms. 
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For Syria, Valade (192?) recommended the following in

spection:-

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

careful exruaination. 

(2) Heart • Careful inspection of the coronary grooves. Then 

an incision into, and inspection of the myocardium and the 

endocardium. 

(3) Psoas muscles - These must be examined along their entirety. 

(In Vallade's opinion cysticetp~ 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 foun« in the above 

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

(5) A series of incisions n1ust be made plumb down the medial sur

face of the thigh into the adductor muscle. 

(6) Incisions into the superficial cervical muscles. 

In Bloernfontein we cause two long incisions to be made, 

wi«ely 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 June 1934, When 

my Senior Meat Inspector, Mr.H.M.Downes and I assumed office 

shortly after each other at this abattoir. The internal mastica• 

tory muscles are cut with two incisions on each side, as long as 

possible. The effective series of incisions into the masticatory 



Digitised by the University of Pretoria, Library Services, 2013

muscles gave the following irMaediate results. 

June 1934 
July 
August 
September 

- 39 cases (between 18th June and 30th June). 
- 64 cases. 
- 65 cases. 
- 57 cases. 

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

namely from lst to 17th June 1934, only 7 cases of measles were 

found. During May 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 fi~s of butchers throughout the period re

corded, and originated from the same parts. 

We were blamed for the butchers' u~sfortunes, but, despite 

the complaints from the butchers that we were too drastic with 

our technique, I insisted on the two long incisions into the 

masseters, and instructed Mr.Downes and the Junior Inspector to 

persevere with the practice. It is also interesting to relate 

that the Superintendent of one of our larger Union abattoirs 

visited Bloemfontein some time ago, and, u.pon witnessing our 

• technique, remarked: .. ••If we were to make those cuts in our abattotT 

the butchers would revoltf" 

The writer has, indeed, noticed at some of our larger 

abattoirs, and at nearly all the smaller abattoirs which he has 

visited, that the mase.eteric incisions, and frequently those into 

t:C1e 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 minimwn. 
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Cows 
~-
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and in those parts of the carcass where they are expected to make 

their incisions, and the size of such incisions is not definitely 

prescribed, they should err on the side of long and deep cuts, 

and should determine to make thee as long aa possibleo 

THE AGE ~ SEX OF Il'TFESTEp .ANIM.AL§ .. lEXCLUDil!lG C.ALVES ). 

It has already been mentioned that during the period let 

July 1934 to 31st 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 a percentage of 

4. 87. 

We noticed that there was very little difference in the 

percentages measles among cows and oxen. but bulls were relatively 

lese frequently infested. 

The following table shows the numbers and percentages, also 

the ratios of light to heavy infestation in tl1e sexes. 
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Several writers in Europe 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 "Ergebness§. 

der Schlachtvieh -un~ Fleischbescp~~ 1m Deutschen Reich• for 1905, 

in which the incidence of bovine measles was analysed as followe:

Bulls 0.6% ; oxen 0.56%; cows 0.17% o 

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 bladderwonns die off later, at about the usual 

age that cows are slaughtered. 

found:-

In Bloemfontein, in 215 consecutive measly carcasses, we 

74 carcasses to be over 5 years old; 
126 carcasses to be 4 to 5 years old; 

15 carcasses to be 3 years old. 

J~mittedly, these figures are no criterion, since the numbers of 

animals 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. 

Flohi.l (1910) mentioned that Beunders at Groningen (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 age. 

DEGENERAJION OF THE CYSTICERCUS ~OVIS. 

Degeneration of the beef bladderworm occurs readily, a.nd 

according to some authorities fairly early.(Vide frequency of 

degenerated cystiperci in calves.) Cysts in the various stages 

of degeneration are very frequently encountered on meat inspection. 

In Gennany and in Holland recorders frequently discriminate 

between degenerated and apparently viable cysticerci. Judging by 

various reports, it would appear that n1any of our co-\vorkers in Eu

rppe make a distinction in their returns betvJ"een dead and live mea

sles, although all carcasses showing measles, whether dead or alive, 

may be treated in the same wa;. 
Apparently the Regulations in Gennany are similar 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. 

Hock (1934) criticises the Gennan custom. He considers it 

quite unnecessary to condemn carcasses containing only dead cysti

.s,ercj.. If the cystjs~F.91 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 against the views expressed by 
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111· 
Hock. The possibility that dead c1cticerc! and live bladderwor.ms 

may be present in various parts of the same carcass, has been re

corded by- several writers on the subject. 

PrillWitz (1930) pointed out the tact 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 

that carcass, owing to the fac• that the animal may have becom.e re• 

infected owing to its proximity t4a tapewor.m carrier. He quotes 

two cases in which he found only one totally calcified measle in 

the mastiwatory muscles, and with further inspection. he found 

viable measles in the tongue muscles. 

Haas (l~ found numerous measles in a very young calf. 

lheae were diagnosed at the Veterinary Schoo1 at Albert to consist 

of both degenarated and viable specimens. 

Holtz OJ29) recorded two cases in calves. In the first 

case eight calcified and three viable measles were found in the 

heart, and a number of dead measles and two living measles in the 

masseters. In the second case Holtz found two viable and six dead 

measles in the heart and three measles in the external masticatory 

muscles, &nd also three live measles in the diaphragm. Further 

examination produced a number of translucent cysts with apparently 

healthy scolices in the superficial fascia~ hump, shoulders bi .d 

quarters t etc. 

Le coultre (1928} mentioned several cases in which Le 

found both livi)q and degenerated czsticeF~i- in the same carcass. 

Reitsraa (1931) recorded finding three living measles 

in the heart~ after having found many dead measles elsewhere. 
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112. 
Vander Slooten (1936) writes:- "It is of little importance. 

as to Whether the parasites found are alive • we must bear in mdnd 

the fact that even though a parasite may be dead, others, elsewhere 

in the carcass may still be alive. There is no reason to pass as 

fit for human consumption meat Which may merely show one ur two 

degenerated measles.• He continued:- "It is important to examine 

any groups of calcified measles very carefully, since one may fre• 

guently find a perfectly nor.mal and viable cysticerc~s in the area 

covered by the calcified cyetso 11 

It is, therefore, right to assume that any cases showing only 

degenerated measles in the standard routine incisions. may, never• 

theless, have some living czst~p!rci 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 

cysts and the number showing only apparently viable cysts. I agree 

with the views expressed by va~der Slooten that it is of no 

importance as to whether cysts found are dead or viable. 

In the 25 neavily infested carcasses which were closely 

studied, the measles were all viable. Tnose carcasses were specially 

used for viability tests after various periods of t•eezing, and 

superfiaial measles were, in each case, tested by Keller's simu

lating infection test for viability, before the carcasses were 

frozen. It is a remarkable fact ~1at from May lst to December 

31st, 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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113· 
carcasses in which we found both degenerated and apparent~ viable 

cystio~rci. Tneae were the only four cases wllioh we observed, but 

there were probably several more. 

The process of degeneration,, namely the progressive stages 

of caseation and calcifioationt is similar to that of c.oellulosae. 

uaseation follows the death of the bladderwor.m, 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 oircumstancest s !D&ture oyeti .. q~rous will li"e, 'before 

death and progressive degeneration will resulte I~ naa been found 

that oystiee,roi may live in the ox for periods ia exsuMut of a year. 

In an experimental calf killed 244 days after experimental 

feedi11g, Saint-cyr found only dead cyst,ic.t?_roi, the majority of 

which were in an advanced stage of calcification (N~unann). 

Simmonds and Cobbold, saw numerous yellow point a • chalky deposi t$
1 

which were dead and calcified Clstioe~ in tne muscles of a heifer 

killed more than a year after the first experimental feeding(Neumann). 

Clarenburg (1932) describes his finding a few degenerated 

~sticerci ~'!!!among nwnerous (40) J.ivins c. bovia.in an experi ... 

mental calf killed exactly nine months after tl1e first feeding. 

Degenerated or even calcified cysts may be found in the same 

host with young, viable cystioe~~~ owing to the fact that the 

particular bovine host may, over various periods of time~ have 

acquired two or more separate infections with 1• sas~~ta o~~· 
Daubney (1926) records an interesting fact that has recently 

been discovered by research, namely that calcification of wor.m 

cysts may be greatly accelerated by a course of treatment With the 
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calcifying vitE~in,Vitamin D, which is present in codliver oil and other 

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

f0r a period of a few weeks, and one must give an overdose, which does 

not leave a great margin of safety. 

This method, mentioned by Daubney may be of academic and 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 unpractical and non

specific. 

3. 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 effect on the small 

percentage of measly bovines, which may then be assisted towards 

more rapid calcification of those measles, and the calcified measles 

may 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 !~fedical Jou.!:nal 

of Australia 1 (13) PP~ 417- 423. (1936). They refer to a survey by 

Clapham (1933) on immunity to helminths, and if her survey is complete 

"only one instance of immunity to the larval stage of cestodes has been 

proved. u The writers and Clapham refer to the work of Miller & Massie 

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

Q:ysticercus fasciolaris, the larva€ stage of ~:eaenia taeniaeformis of the 

cat. The 'Nri ters also refer to immunity to adult cestodes, as 1vorked on 

by Turner, Berberian and Dennis (1932- 33), which work has "probably 

great practical possibilities in preventing hydattd in man and other 
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Penfold and his co-workers artificially infested 88 oxen with Taenia 

saginata. These oxen all dev~oped C. bovis, that is none iN-ere 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 incidence of infection in Victoria was very low, 

other than in cattle which had been grazed on a sewage farm. These thirty 

cattle were drenched with 400,000 Ta~nia saginata eggs (carefully coun

ted), and Penfold and co-workers estimated that 11,000 to 30,000 cysti

cerci devel6oped in each ox. In this way they studied the rate of de

generation, ru1d 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, di:bty yellow a,.""ld hard, 

but they were never so hard that they could not be crumbled between the 

finger and thumb. The young degenerated cysts o.f recent infestations had 

moist green pasty contents.n 

Penfold and co-v1orkers then drenched three oxen with 400,000 viable 

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

and the four (three artificially infested and one not infested) were de

pastured on non-contaminated land for fifty-three weeks and five days. 

After that time i.e. 30/1/1935 two of the already infected (drenched) 
~ 

oxen, and the undrenched ox were given a drench containing 4DO,OOO Taenia 

sagina~ 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 originally lilndrenched ox showed definite evidence of 

a recently acquired infestation, that is, as the result of the drenching 

on 30/l/35e Only about one in every hundred measles were sti1Yalive, 

which the o.uthors said nwas quite consistent with an infestation of only 
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" eleven weeks of age. 

The ox which was· not drenched t 1 d t · 1 ne secon 1me, that is on 30 l/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 diameter. 

The other two oxen, namely those which had undergone two drenchings at 

fifty-four weeks' intervals were found to have almost recovered from the 

original infestation, and immune to the second infestation, i.e. after 

sixty-five weeks. Experiments were then similarly repeated to determine 

whether immunity still remained seventy weeks after the cattle were 

artificially infested. They found the same results, and concluded that 

nat least some oxen, seventy weeks after being heavily infested with 

Qx~ticerc_ys bovis, are immune to further infestation; two oxen showed 

no significant signs of a very heavy primary infestation of seventy-nine 

weeks' duration"' n 

In discussing the practical application of their immunity tests, Pen

fold, Penfold and Phillips state:- ~IJJ(:X.M!.Y~MI ''If a live vaccine were 

to be used and the cattle given the disease, it would be advisable to de

term.ine the following:- (i) the rninimum dose of eggs required to ·proc1u~ce 

a solid immunity; (ii) the stage at~ which the immunity develops and vrhen 

it di~~~~pears, if at all; (iii) the age at which all cysts die when 

cattle are given the minimum immu~nizing dose; (iv) the time necessary 

for all cysts to be absorbed in cattle immunized with the minimum irn-

munizing dose." 

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

First, as it develops as a result of the primary infestation it kills 

these primary immunizing gysticerci. 

secondly, having developed, it prevents eggs subsequently ingested from. 
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developing into cystic~i. As the immunity is probably quCJiltitative, 

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

if only a few are present. 

Sr1APTOMS ... AND DIAGNOSIS OF CYSTICERCOSIS BOVIS. 

Clil1ic&l symptoms of cysticercosis in bovines are even more 

rare than in porcine cysticercosis. Manual examination< of the 

tongue has almost invariably led to negative results. 

Neumann, however, quotes J. Fleming, who stated that the cy:sticerci 

may.be recognised by examining the tongue, on the lower surface 

and sides of which they form more or less salient projections, 

which roll under the finger ~hen pressed upon. Fleming went 

further and stated that he found on the side of a tongue the 
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largest Clsti~~rcus he ever encountered, nearly 4 am long! It is ex

tremely doubtful if Fleming was actu~ly dealin« with C.bovis. 

After artttioial infection, when large nUtnbers of p:t:oglot• 

tides and ova have been fed to the subject, clinical symptoms may, 

however, appear. The severe results on the host, in Leuckart'a 

artificial infections of calves were mentioned in Part I of tllis 

wot'k. l~os t of the ·workers who c onfi r:rned Leuckart 's experin1ente. ob

Jerved clinical symptoms in their subjects. Maaae and Pourquier 

lOticed that their experimental calf became greatly ~naciated, after 

showing signa of illness. Zurn 1 s calf showed a temperature of 40°0., 

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. (Nemnann). 

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. Ottele noticed high t~rature, rapid pulse, la

boured breathing and intense itching of the head in a 10 years old 

cow, as the result of cyst,io.erc.i •• 

Zwijnenberg ( 1920.1 ,recorded a case in a cow, which showed the 

following clinical symptoms. The temperature was 41°0., frequent 

pulse, irregular and hardly perceptible. Appetite waa diminished, 

peristalsis nortflal in quantity, but slightly intensive; rwnination 

ms irregular and totally absent from time to time; faeces normal in 

~onsiftency; salivation light. 1\l.[ilk was withdrawn. At first he 

1uspected 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.g9 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 ~sticatory muscles, the heart~ lungs, kidneys, salivary glands 

and the udder. In the myocardium alone, Zwijnenberg found some 

sixty oyatice~ci. Microscopical examination proved definitely the 

diagnosis of Cystioer~i bovis. 

An interesting case of cerebral Cysticerc~ 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. JnlJ!thermore, 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 Cystice~c~q_b~ 

vis in the -oedunculue o,erebri. He then examined the carcass more ................ ..... 
minutely for further cystioerc,i, but found no more cysts. It is not 

likely that the presence of the single C.bo:v-is in the brain was 

responsible for the peculiar symptoms, nor did Hoefnagel suggest 



Digitised by the University of Pretoria, Library Services, 2013

that this was the caseo 

Serological tests have been tried in bovines, but in gene-

ral they have not been considered to be specific. Clarenburg (1932) 

records a successful complement fixation test on an experimental calf. 

As antigen he used an alcoholic extract of T.eaginata. 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. 

T.he diagnosis of C.bovis is comparatively easily made on 

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

conditions may, occaaionallyJ be mistaken for C.bovis, in the dege

nerated state especially. 

1. Cysticercus tenuicollie. Armed pzati~~~cus. (See differential 
diagnesie 'of g, ceiiU.lo:S:aeJ 

2. Echinococ,cu.s cysts. (See differential diagnosis of c. cellulosae.) 

3. Sarcocystis blancha.rdi. (See differential diagnosis c. cellul:.o,eae, 

aarcosporidia (S.mieacheriana) ). 

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

5. Small tubercles. ( do. do. do. }. 

The living c. bovia can hardly be mistaken for any otl1er 

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, 

characteristic of tapeworm tissue. 
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~. (~/. 

CYSTICERCOSIS IN CALVESo 

The incidence of Cysticercus bovis in calves is not high 

in South Africa, judging fro1n 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 

countrJ. 

From the two principal abattoirs of Natal, however, 

quite startling reports of the incidence of Cobovis among cal

ves have been forwarded. 

The Manager of the Pietermaritzburg abattoir writes:-

".An aspect of measles infection which is puzzling, is the nuraber 

of calves found to be infected. I sometimes wonder whether 

this may not be due to the fact that while cows are driven to 

their grazing ground away from hwnan habitations, the calves 

are kept 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 thevpaet 

five years. 11 

I\lari tzburs Abatt,oir,, incidence of c. bovis .. in calves. 

YEAR 

1931-32 
1932•33 
1933-34 
1934-35 
1935-36 

CALVES SLAUGHTERED 

559 
552 
670 
624 
6?3 

Il~'FECTED .. --
31 
34 
37 
28 
47 

%as e •• 

5.54 
6.15 
5.52 
4.48 
6. 98 
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Mr. W.A.Dykins, M.R.c.v.s., Director, Municipal Abat

toir, Durban writes:-

"We deal with about o,OOO calves per annum, and I would say 

that 2% are infected with these lesions (measles), but odd 

consigmaents show almost 10~; infection." 

In Kilnberley slaughter of calves takes place between 

the ages of six to twelve weekse Although a strict watch has 

been kept, no trace of C.bovis has b~en found among calves. 

The Superintendent of the East London abattoir reports:-

n~:r0 ~ case has 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 Elizabeth and in Cape Town no cases of C,bo~is have 

been found in calves under six months old. Similarly, during 

two and a half years' close inspection at Blownfontein, we 

found no cases. 

In Pretoria only two cases of C,bovia were observed in 

calves, during the past five years. 

Col. J,Irvine-Smith, M.R.c.v.s., supplies the fol~ow-

ing table, which shows the very light incidence of cysticerco

sis in calves at the Johannesburg abattoir. 

YEAR l~UMBER SLAUGHTERED NUlv!BER Il~FECTED %age, 

1931-32 12,585 9 o. 072 
1932-33 12,999 5 o. 038 
1933-34 14,941 15 Oe 100 
1934-35 15,538 5 Oo0J2 
1935-36 16,?63 3 o. 018 
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It will thus be seen that the recorded incidence of C,bovis 

is extremely low in calves in the Union of South Africat 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 xneasles in calves would be, presur.aably, negligible. 

The incidence of C,bovis in calves is ver.r 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, Daiabney (1936) has shown that hand reared 

calves have frequently been infected from the hands of attendants 

who have carried T, sagin.a,ta. 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 hand-rearing. 

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

countries the statistics show comparatively high infestations. 

In Holland during 1930, the following percentages measles 

were recorded:-

1'he Hague :- l. 58% in ••grazing calvean (graskalvere,n) • 
.Amsterdam :- o. 04% in "fat" calves (vette alveren). 

(Reference: Tijdschr.v. Diergeneesk.~9. p.5l 
Leiden :- Living C.bovis in 1 "grazing" calf. 

Dead 01 bovis in 10 "grazing" calves. 

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

Utrecht supplied tl1e following information:• 
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MM.. !S'T. 

Infections 1933. Infections 1934. 

"Grazing" calves 
nrat" calves 

?96 
19 

984 
16 

iheeden 
Arnhem 

:- IR 1934, 1 "fat" calf was infected. 
:- 6 grazing" calves (2.3.%) and l "fat" calf were infec

( ted. 
Utrecht :- 6? "grazing"calves were infected. 
Apeldoorn :- 4 calves were infected. 
Amsterdam :~ 

lat quarter -
0 

.. Grazing" calves 0 living; a. cases or 0.4% dead 
measles. 

2nd quarter- "Grazing" calves, l case living measles - 0.28%. 
3rd quarter • "Grazing" calves, 2 cases living measles• 0.2%, 

and 3 cases dead measles - 0.3%. 
4th quarter - "Grazing" calves, 9 cases living measleew 0.59%, 

and 30 cases dead measles ~ 1.9%. 
Nijmegen :- (1935} (Reference Tijdschr. v. Diergeneesk.63(19} 

2 out of 2929 "grazing• calves measly.( pp.ll35-36J 
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:-

192? - 0.32% calves showed degenerated measles, ~12% live 
measles. 

1928 - o. 58% calves showed degenerated measles, 0.14% live 
measles. 

1929 - o. 91% calves showed degenerated measles, 0.20% live 
measles • 

.dllvinge notes that the incidence of measles in calves was increasing. 

~e average for the three years was 0.?2%, whereas in 1922 it was 

only o. 06%. 

According to Dikoff (1931) the incidence of C.bovit was very 

high in rBulgaria among calves, at that time. In the District of 

Schuman it was 5. a%. The high percentage among calves could be at

tributed to the fact that calves were allowed to wander about the 

farm-yard, and easily picked up human excretum, since few Bulgarian 

far.ms had w.c.accommodation. 
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According to Nakanishi (1926), the incidence of C~b~~~s 

in calves was 37.5% in Korea. 

408 to be infected. 

l~akanishi found 153 calves out of 

Dr. Mohler, Qhief of the Bureau of .Anir:1al Industry, 

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 approxirnately five million valves slaughtered. 

A Review of a few Cas§b Recorda of Cxsticeroosis ip Calves. 

Sandig (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 

tham a pea. Apart from the lungs, Haas also found measles in all 

skeletal muscles) the heart and in the external and internal masti

catory muscles. The opinion of the authorities at the Veterinary 

School at Albert was to the effect that infection must have been 

intra.-ut erine • 
.. 

Brugemann (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 m•scles, internal masticatory muscles, external mastica

tory muscles, shoulder muscles, etc. Altogether Br~gemann found 

about 200 measles in this case, The calf was fed on milk only, in 

tlle stable. 

Holtz (1929) found two oases 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 cpsts in the heart and in the pillars of the diaphragm. In 

the second case, encountered 8 days after the first, he again found 

several C3sticerci( both viable and degenerated). Holtz discovered 

that both calves came from the swne far.mer, from whom he instituted 

enquiries. The calves were kept in a stable and fed on milk. This 

particular farmer had been treated for Taenia 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, whioh had been 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. 
tl 

Drager (1929) found a nine weeks old "fat• calf heavily infes-

ted. The measles varied in size from that of a Wheat seed to that 

of a pea. Most of them were dead, but quite a few were alive. 
u 

Drager mentioned that this case somewhat contradicted the old view 

that only in old measles would degeneration occur. 

De Vries (1930) at Haari.em, found a heavily infested "fat" 

calf, four months old, and r.aenti oned 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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a rare condition. In both calves he found the iheart heavily infested, 

but all measles were of the swne size 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. 

Messner (1931) described a few cases of C.bovis in three weeks 

old 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 Ta~p_;~ s .. aginatqa 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 xnothers. 'rhe fact that the 

calves were only three weeks old, and that a heavy infestation was 

actually visible, makes one believe that infection misht 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 slaughtered at per• 

i ods froln a few weeks old to about four months old. If calves are 

weaned and turned out to graze, their ultimate destinies are 

usually those of .-.milk 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 oases in full grown animals. 

As a summary, the origin of infection in young calves in 

South Africa may be ascribed to the following factors:-

l.Direct infection from a tapewor.m 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 b~ ova on their fingers, diredt into the 

cal vee' mouths. 

2.Ieolated 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. 

3oDeliberate defaecation in calf kraals, by varriera. This factor 

needs little elaboration upon. l~·ati ve servants on farms will 

readily use, equally. a pig sty, cattle kraal, a stable or a calf 

kraal for defaecation. 

4oin native habitations in South Africa, it is the"vusual 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. Either the 

fowl the uig or the calf acts as a scaveng~r. T.he Superintendent 
J .. 

of the Pieter.maritzburg abattoir considers this the most probable 

source of infection in Natal. 
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NATURAL IN'FECTION' OF THE ADULT BOVINE WITH CYSTICERCOSIS. 

Environment and jhraical conditions play a large part in the 

natural mode of infection of the adult bovine. 

Whereas in Europe and in s Olne .Parts oil Asia (e. g. Bali} 

floods must be considered as the premier disseminators of Taenia 

saginat, eggs, it is felt that in South Africa these factors are 

leas 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 ex

perienced in South Africa 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 handJ it baa not yet been established how long a pas

ture will remain infective with taeni~ ova.; what amount of drougl1t 

the T.saginata ova will withst&nd, and whether bovines can freely 

become infected when grazing on pastul"'es under conditions of drovght. 

The present writer does not hold a somewhat dogn~tiv view that the 

1· s.as.!P§.!i ova can necessarily withstand excessive drought, and that 

grazing on drought-stricken veld is more likely to ca•ae infection 

than on green, rain-soaked pasturage~ The latter condition will 

certainly maintain the vitality of the ova. 

I am, however, of the convinced opinion that in South 
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Africa cattle will more readily ingest human excretum during times 

of drought, the.n during periods of plenty. 

It will be noticed in the map and survey of the 1nc1-
P4.tfff* 

d enc e of measles in a fin'Q; &'IW:&Rt :pal'" of this work, the.t the inci-

dence of rneasles ie relatively much lower in those areas, e.g. the 

Vrybullg District, where wide mpen ranges exist a .. s cattle runs, un

der ranching 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 groups of humans. 

It may be possible that any Tae~i~ ~~sinay~ ova will die off quickw 

ly on such ranges, unless of course, the humanly deposited fa.eces 

are ingested soon after excretion. The chances that human excretum 

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

vast cattle runs. 

Conditione of drought leading to the ready ingestion 

of human excretum are of greater importance close to human habita• 

tions. This is particularly noticeable in areas occupied by na

tives, for example in our Native Reserves, where all land is "com

mon property" and unfenced anq. consequently badly "tl"Odden out". 

Most natives in the Reserves bring their stocj: to cattle-poets at 

night. The cattle are kraaled overnight and let out early next 

morning. F~ving been kraaled without food during the night, the 

hungry bovines (herds consisting of milk cows, dry cows, numerous 

bulls and tollies, all mixed) will snatch up whatever "luscious• 

looking" material may be lying about the etad, and this frequently 
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conaains human excretum. Oftena some green grass may grow in the 

vicinity of Vlater-holes at the cattle-posts, and any bush or grassy 

cover near these water-holes isa used by the herd boys and wor~1en 

water-carriers for defaecation~ As a rule this will be the only 

grass available near the stad, which is generally trodden quite 

bare. The African native will defaecate anywhere within his stad, 

1is cattle kraal, close to his water-holes or on the nearest fringe 

>f bush surrounding the stad o~ the cattle-post. It can be assured 

~hat he will not go much beyonat the first fringe of bush. 

According to older wraters, Leuckart, Neumann and others, 

.n Abyssinia, where a very higln incidence of C.bovis for.merly ...... 
~xisted, and Where the incidenQe of T.sasinat~ was almost 100% 

among the natives, very simila~ ~onditione existed. The hygienic 

customs of the African nati vee are similar fron1 the Cape to the 

North Coast of Africa. Their ~rimitive methods of animal husbandry 

are also, more or less, uniformn throughout the African Continent. 

Thus, Daubney (1936) relates am almost identical source or infec

tion in Kenyao He writes that experience shows that in Kenya measles 

infestation is contracted largely in the meighbourhood of the 

homestead buildings, o:r· at othier places where natives are concen

trated. Night bomas (the equiwalent of our kraals) are frequently 

construc)ed near the homestes .. d and are eem1-pe%'l11anent structures, 

complete with one orvtwo mud h~ts of the Masai type, in which the 

herds and their families sleep. Any grass or bush in the i1nmediate 

neighbourhood of the bom& is used as cover by the natives during 

defaecation, "until eventually the whole area becomes heavily con• 

tamina.ted witll viable tapeworm eggs: Each morning the cattle leave 
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le.. I '/J.. 

the boma, 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 fOl' grazing during the day considerably reduces their 

chances of picking up eggs voided by one or two native herds." 

Dr M~nnig, at the International Hygiene Conference at 

Johannesburg in 1936, correctly referred to the fact that whilst 

man in civilised communities has dome almost everything in his 

power to safeguard his own person from contraction of T.saginata 

and T.aolium, through the agencies of meat inspection, very little 

has been done in the way of educating the fanaer 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.) tapewor.m eggs may be 

spread." (M~nnig, 1936.) 

rhe Manager of the Pi etennari tzburg abattoir supports my view that 

times of drought are the most favourable for the natural ingestion 

of tapewor.m 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 nonaal times. An increase in the percentage of 

cattle in~ected 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 1Nchu Native 

Reserve, where, at that time, not a blade of grass was to be seen.} 

In other parts of Africa,eeg. in Senegal, Teppaz (1923) states that 

at Dakar he observed more cases of measles among lean cachectic 
.. 

cattle than among stock in good co~'tion. Teppaz also mentions 

that he ascribes the high percentage of cases in cattle in Senegal 

to the fact that the Senegaltatgraze their cattle on the excretum 

dumps of the towns, where little grass grows. and cattle are com• 

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 sanitary 

customs of the Syrians are equally disgusting. Human excretum is 

dun!ped at random around the towns. 

In South Africa there have been no recorda that C.bovis has 
..... I Em.. J!W 

been contracted on sewage far.m pastures. In some other countries 

mild outbreaks of C.bovis have been recorded, as a result of pas-

turage on sewage far.ms. The only outbreak of C.bovis infection, 

of any importance. in Australia occurred a few years ago among cat• 

tle which had been pastured on the Werribee sewage far.m in Victoria. 

According to Mr. J.Drabble, B.V.sc., Veterinary Officer in charge of 

meat inspection at the N'ew South \Vales State A~ttoir, when the 

outbreak at Werribee was reported in the press, the public of 

Victoria refused to buy beef. This caused a good deal of conster

mation among cattle ownersJ and the Government had to assure the 

public that cattle from the sewage fa~1 would, in future, be 

slaughtered and utilized for purposes other than human consumption. 
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In Germany and in Holland there appaars to be a good deal 

of difference of opinion as to whether pasturage on sewage contamin

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 da.nger of infection of bovines with C.bovis. 

Among writers who held the opinion that sewage contaminated pastu

rage was the greater danger were Zwijenenberg {1920}, K.IVKlller (192?) 

) " Wernery (1931 , Krueger (1934 and 1935). and also Dr. Mu.asemeier of 

Berlin. Among those who favoured the opinion that flood waters 

disseminated tae~~ ova and thus greatly contaminated grazing were 

Profi and also Prof. C.F.van Oijen of Utrecht. 

" Dro Muesemeier of Berlin, in a personal letter (l6/l2/36) 

expressed the opinion that the feeding of bovines on hay and other 

cattle-fodders grown on Rieself!!de~ was the greatest source of 

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

"those lands whicl1 are flooded with city drainage waters (Ab.was,s.,rn), 

which may even contain hwnan faeces." (In other words sewage con

teminated lands.) 

Zwijaenberg (1920) was of opinion that the increase in the 

nun1ber of cases of cysticercosis in bovines in Holland and in Ger

many since the Great War, could be attributed to the greater amount 

of human faeces which were at that time used for manuring grazing 

lands, owing to the shortage of fertilizer. 

K.Ivl~ller (192?) pointed out the risk of depositing hwnan 
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excretum on grazing lands. Lands used tor depositing human faeces 

should only be used for agricultural purposes. Jwother source of 
" infection in Muller's opinion was the habit of some far~mers to 

defaecate in stables. 

Wernery (l93l) believed that the spreading of measles resulted 

mainly from the grazing of cattle on lands used by humans for defae

ca.tion, or on lands on which Caeces were deposited. 

Krueger (1934) expressed the opinion that the cl1ief source of 

infection of bovines was the grazing on lands contaminated with 

sewage (Rieeelfe~dern), or the feeding of stock with hay, grass 

and other food-stuffs grown on such lands. He mentioned that in 

Kottbus 190 tapewor.m carriers were receiving n1edical attention, and 

that 2% of all cattle slaughtered in Kottbue were found infected 

with cysticercosis. later (1935), aftei· Protl had attacked his views\ 

Krueger reiterated his previous remarks, and stressed the point that 

grass from ~es~lf~ldern was twice as effective in spreading !L 

saginata ova and thus infecting cattle with c.~ov•~ as other green 

fodder in Kottbue. 

t 
Against the opinions expressed by Krueger, Profe (1934) wrote. 

He somewhat severely criticised Krueger's ppinion. end maintained 

that Krueger had not cited sufficient proof that the Kottbue cattle 

were infected through grazing on tlle Riesftl.felderp, or from fodder 

grown on such lands. Prof~ was of opinion that far more tapewor.m 

eggs were conveyed in flood-waters from streams which co~red gra-

zing lands. 
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Prot.c.F.van Oijen infor.med the present writer (13/10/36) 

that he ascribed one of the main reasons for the large percentages 

of cases of 6.bovis at some of the Dutch abattoirs, e.g.Rheeden, 

Arnhem, Amersfoort and Haarlem, to the fact that they were situated 

on, or close to, some of the large rivers. He wrote as follows:

none can imagine that the water of the Rhine will become heavily 

infected with taenia eggs in the densely populated industrial areas 

of Ger.many. fhe Bhine-water floods the grazing of the parts where 

~any of the stock slaughtered in the above-mentioned towns come from. 

tin the event of the eggs not dying off (pi et ~ g~on~ gaap), the 

chances of in~ection for these cattle are much higher. \Ale have 

confirmed the bacteriological contarnination of the Ehine-\vater by 

the mentioned industrial areas, deeply into our territory. It is, 

therefore, also probable that the taenia eggs may arrive here quite 

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

Watkins·Pitchford (1923) was at least one South African 

rriter who favoured the probability that flood waters could be oon

lidered the main disseminators of cysticercosis infection. His opin

on is strongly supported by tl1e fairly heavy incidence of measles 

·t some of our South African abattoirs, which draw their slaughter

~ock from coastal native areas (see Incidence Survey, figures for 

ngwilliametown, East London, Fort Beaufol~t and Port Elizabeth). 

ttkins-Pitchford, quoting from the Annual Report of the Director 

r the Johannesburg Abattoir for the year 1922. stated:- "Bovine 

lfestation varies according to the districts from which cattle 

~e received: cattle from coastal areas show a greater percentage 
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of infestation than cattle from inland districjs. This peculiarity 

is doubtless to be attributed to the relative dampness of the pas

turage and greater frequency of streams - factors which facilitate 

the survival and distribution of the segments and ova of the worms 

when passed in human faeces." 

Le Coultre (1928) attributes the very high incidence of 

CQOYi! on the Balinese sawaps to flooding conditions. SAJ§bs are 

lands {rice, me.ize, ground-nuts, etc.) which are irrigated !rom the 

stre~s by ordinary d~undng and flooding. Le C0ultre mentions the 

possibility that one o:r two tapeworm cal'riers in the mountains L'lay, 

by defaecating in the streams, cause thousands of ~&en1& eggs to 

be disseminated over the ~awahs. After the harvest of the crops it 

is customary to graze stock on some sawahs. Under other circumstan

ces stock (including cows) are used for cultivation while the crops 

are growing, end what little grazing they obtain, they do on the 

J&WM.i.e 

Lievr' {1933) attributes the occasional heavy infestations 

of individual cattle in France to the ingestion of complete segments 

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 

source of infestation in South Africa is the native's insanitary 

~ustome. Conditions of drought undoubtedly play an important part i~ M~ 
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propagation of this para.si tic species, in so far as tl1at under auch 

conditions, especially in the badly trodden-out Native Reserves, 

h.erdly a blade of grass n1ay survive in the veld. Native cattle 

then frequently remain in the vicinity of the etad, where they may 

still find morsels of food, whereas out od 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 lese. 

In the interior of the Union streams play little or no part in the 

propagation of taenia 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 a t.aenJ&, carrier 

may defaecate into, or on the edge of pools (kuile) of standing, 

sometimes stagnant, water in these spru.i .... t§~ iSuch 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 impoi'"tant in South Africa, as 

they are claimed to be in Europe, in dissemination of cysticercosis. 

When our 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 grazing 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 i nf' A~ t ion in S nn t h A-rri nA ... 
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