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the perineal region, with the first incision of initial dressing
of the carcass, but ante-mortem they are difficult to palpate
in that region. Inspection of the tongues of pigs for measlass
has been practised since the days of Aristophanes, was commonly
practisad in Germany and in France in the iiiddle Ages, and is
practised in most countries, where porcine cysticercosis is a
comuon disease, at the present time. Tongue inapection is a
common practice of South African farmers, some of whom consider
themselves experts and have actually told me that only & certain
percentage of their pigs reach the Bloemfontein Abattoir, since
they withhold all pigs found to be meaualy by meuns of ithe tongue
inspection, and they sell such pige to their natives, insteud
of providing us with 80 much material for ouxr by=-products
department.

The South African method of inspection consistes of the
following:~ The pig is thrown onto its side. Taking asdvanitage
of its squeals, & stout stick or plank is forced between the
jawa, and with his hand wrapped in a towel or cloth, the farmer
grubs the tongue, pulls it out of the mouth and exumines it.
His native attendants, memnwhile, use the stick as a lever to
hold the mouth open. The Serbian method of inspection, accor-
ding to Kukuljevic (1906), was almost identicazl to the South
African method.

That meusles can only, with certainty be diagnosed in
very grossly infested cases, is shown by the following obsere

vations conducted at Bloemfontein abatioir, where we institfu-
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- During that period exactly 26% of the total measly pigs slaugh-
tered showed cysiicerei in their tongues.

AMPURAL L:¥ iCilus UF f.48 £1G.

The pig is naturally a scavenger and burrower, and may
almost be tered aunivorous. When not confined to & sty, i*s
natural instinets are to haunt the precincts of rubbish heaps,
manure and exeretum dumps, latrines and the dirtier parts of
the farmmyard. In the more primitive parts of South Afrieas,
among Byropean as well 83 nutive habitations, pigs frequently
have the run of the farmeyurd, and may even enter the kitchen
or native huts, Un many of those farms latrines or privies are
neither provided foxr Huropeans nor natives, and in the vicinity
of native huts, or in the rural loeations and reserves such
cormodes are quite uniknown. lThe primitive and unhygienie furmer,
and nearly all natives will walk barely a hundred yards from
the homestead in order to pexform their natural functions. That
type of famuer (fortunately becoming more scurce) or native
very rarely takes the trouble to sty his pigs. The only feed
which is provided for the unfortunate pigs consists of an occa=
pional ration of pumpkin, a few mealies, potato peels and otherx
rubbish from the kitchen, and further the pigs must forage for
themselves, The most natural result is that the pig will fol=-
low its owner and act as an "efficient scavenger". It is well
known that among many of our so-called "Poor¥hites" this mode of

scavenging is encouruged.l was once told that privies on furms
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were unnecessary evile, since they stank and encouraged flies.
That partieular “farmer" end his entire household used the rear
of a quince hedge close to the homestead, since it was fary
"cleaner and the pigs cleaned up everything."

In the Western Cape pige are frequently driven to pick
up acorns under the beautiful old oaks on the farms. Unfor-
tunstely; at tne sume time the farmers' Cape Coloured servants
select the shade of those ocuks as lavatories. ileavy infesta=-
tiqpﬁ among Cape pige frequently follows.

Le Coultre (1928) relates a similar state of afﬁ?rs
anong the native Balinese.He picturesquely describes the rasarks
of an old Headman who steted that he merely whistled for his
pig to come along and cleaun up his excretuin. .Sxcept for the
fact that the primitive ones among ou¥ South Asrican furmers and
natives have perhaps not trained their pigs to follow their
whistles, there ia very little difference between our most prie
mitive farn hygiene and that of 3ali.

Undoubtedly a sinilar state of affairs must exist in
the more primitive parts of hussia, Serbia, iithmania and other
partes of BEuyrope, where the incidence of C,celliulosse is still
high.

Commenting on the usual heavy nature of infestation in
pigs, Veenstra (1921) asks the following questionsi= "Dges a
pig generally become more heavily infested than a bovine? Or
do the eggs develop more readily in the pigs' bodies than in

those of bhovines? Uy do more {.suginata e gs get lost into the

poil?" He then adds thut pigs are leas purticular than dovines
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in pieking up their food. Veenstra's queries can be elucida-
ted by the fact that proglottides of T.soliwn are voided in
chaing, seldom aingly, and although the majority of the e;ys
may :8cape from the proglottis, the contact intestinal fasces
of the humwsn host must, therefore, probably carry more f.801iwy

8iz® than would be the case with I g, where ssyments are

voided singly and sometimes spontunasously. In other words,
more Ipenia soliwn proglottides become gravid und “ripen” at a

time than those of Iaenia s It mtunds to reason, there-

fore, that the voracious plg, in ingesting, ses it coamonly does,

en entirs hwaan stool, will take in many thousands of ova.

Infection of the pig with C,cellulosae c¢an only result
from the ingestion of ova of IT,soliwn, most frequently obtained
by the ingestion of entire stools, or from the ingestion of

excreted gravid proglottides in wiich ova niay still be present.

Unfortungtely, infection of oiges belonging to serupulous=-
Ly particulcr farmers may occasionalliy result, owing to the
wantonness of their native swine~attendunts. Threa such instane
ces ogcourred in the Bloemfontein District within a few waeks of
each other, during the pust year. Hdach of the three farmers
could be clussed zmong the forenost pig breeders in the rrovince,
and when meusles were found anong & nunbex of their respective
pigs, their faith in tiie theoxy of the mode of infection was
radely shuken. Une of them told me he could not believe it,

since his pigs were scrupulously estiasd and fed, a fact of which
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I told each farmer that I was sure one of hie natiwve staff
had been relieving himself in his sty, and advised them to
keep a careful watch. It was not long after, when two of the
three farmers enthusiastically told me that each had caught

a native, one of whom actually carried tapeworm, in the act.
What those two farmers did to their respective native culprite

wag not mentioned, But can well be imagined!

agcording to Gerlach infection of the pig occurs more
readily in the young subjecis, e.g. up to half a year old. Un
the other hand there are not uany records of infection in
sucking pige#s. The reason for this may be that sucking pige
Temain with the dam, and their dief consists mainly of milk,
They are, therefore, not scavengers. Unlike infection of the
bovine with C,bovig, intra-utesrine infection of foetuses with
Cgellulosae has seldom or very rarely been recorded. Hervieux
(1838) recorded a case in sucking pigs. "The sucking pigs
were found affected with measles = two in & litter of twelve."
He further hinted at prenatal infection:~ "A gow that was
reared by the writer, was mated to a very healthy boar, and the

former bore six measly sucklings."

At Bloemfontein our record of the youngest measly pigs
was 10 wesks. In December 1934 we found fourxr out of a consigne
ment of six small sucking pige, 10 weczks old, to be heavily

infested with mature viable measles.
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS OF C.gHid

In ante-mortem cases, except for the exsmination of the
tongue already described, there is no practical method of diagno~
pis. Serological tests have been tried, but are not specific and
are not practical under ordinary conditions. Sparapani (1915)
tried precipitin tests.

Un post-mortem examination, or in practical meut inspection,
there is really only one parasite which may be confused with C,
cellulosae, viz. C,tenuicollis, the immature stage of I.hydatigensa
(mayzinata) of the dog. 4s a general rule the latter ecysticercus
does not develop in muscles, and is most frequently found under the
large serous membranes, the Q&ritonaum and pleura, uand chiefly in
the omentum, mesentery and liver. Ilts size may vary from that of
& pea to that of a tennis ball. When situated in the parenchyma of
the liver, it may be confused with (,gellulosae, since its size ig
reétricted. seldom exceeding that of a pea. Vider text-books and
writers maintained that C,tenuicollis was never found in nuscle
fibres. Kecently kionnig (1934), referring to some smerican litera-
ture, stated that "Cysticerei (tenuiceilig) developing in muscles
may not be so large and have poseibly sometimes been mistaken for
C,cellulosae." diarger vesicles, e.g. those found under serous
membranes, on the omentum, etc., are filled with fluid, may be quite
flaccid, and are hardly likely to be mistaken for C,cellulosae.
These larger cysticerci evaginate the scolex very easily, snd reveal
a scolex with an unusually long neck, from the end of which hangs
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the flabby bladder. The evaginated scolex may be studihed and will
reveal & rostellum bearing two rows of hooks numbering from 26-44
(efeCocellulosae 22=32.) The larger hooks are 0,17 to C.22 mm.
long {efs C.ceiluylosae ¥.16 to U,18 mm. ) and the smaller hooks

U,11 to ¥.16 mm. (cf. L.ceilulosse G.ll to U, 14 mmy
The hooks of C,cellulosae are more curved (sickle-ghaped)

than those of (, tg i (scythe~shaped). 4ccording to von vsterw

tag, the root process of the smaller hooklets of C,cellulopag has

no cleavage as is found in that of C,tenuicollis. In the 1913

edition of von Ustertag's "Handbook of ieat Inspection® mention is
made that "Schwarz examined 1000 gpecimens each of (,gellulosse and
Cotenuicollis. He noticed that in Coienuicollis as a rule one or
more small hooklets were demonstirable, the basal grocess of which
was bifurcated. In the thousand specimens of C,cellulopag examined
by Sehwarz this was nolt the case in a single instance. Heissmann
hags confirmed these observations." In his 1934 "fext~book of Heat
Inspection”, however, von Ustertag mentions that the small hookletis
of C,tenuicollis are characterized by their bifid form, "but it

must be noted that in the small hooklets of L,gel e there is

also a division through & median furrow."

¥anegold (1951) showed the tremendous variations hetween
the nunber of hooks, predilection sites and size of (.cellulosuse ,
Cotenuicollis and C,0vis quoted by different texi-books and authorie
ties. In order to establish e differential diagnosis he found that
22 hooks were the commonest in 500 C,tenuieollis scolices, not 36«38

as wae frequently quoted in many text-books. In the majority of
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cases (95.6/%) R8-36 hooks were found.

It is very improbable that C,cellulosue will be confused
with any other pathological conditions, but the following have

been mentioned in discussions on differential diagnosisi=-

(a) Zghinococus cysts. These either have no scolex (sterile

form), or numerous brood capsules, esch with many scolices.

The cuticle cf the Aghinocogceus is thick and concentrically
laminated.

(b} Calcified L,cellulosae may (very improbably) be confused
with calcified Sarcosporidia = Sarcocystis miescheriana. These
parasites may be about 4 mm. long by 3 mm. wide, readily undergo
calcification, and are the commonest form of calcareous concre=
tion in the muscle fibres of swine. They are especially found
in the abdominal muscles and the diaphragm. (They are more
spirelig.) In uncalei~

fied specimens the sickle~shaped sporozoites may be demonstrated.

likely to be confused with Iyichinells

(e) Small actinomyeotic nodules may poesibly be taken for
Cysticerci cellulosae. In actinomycosis radiation of the myce-

lium may be desonstrated microscopically.

(d) Tuberculosis of lymphatic glands may be confused with casee
ous gysticerei in those locations. idlcroscopical examination will

settle the dizgnosis.

Dead {emseous) C,gollulos;e may be identified microscopical-

1y by demonstration of the characteristic calcareous corpuscles
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and the nature of the hooklets.

Vosgien (1911) men®ions two methods of identifying C.gellu-
l1osze in sausages and other minced meats. IThe first is that of
Sechmidt-fulheim, in which the product is warmed to 40°C. in 6
to 8 times its volume of a 1 in 200 hgdrochlorie zecid solution.
Cysticerci with hooks resist this treatment and become visible.

The second is that of Rissling, who employed a soda solution.

INFECTION WITH CYSTICESRCUS CELLULUSAE OF OTHER ANIMALS .

The only other animals in which infection with Cygticercus
cellulosae need be discussed are man, the dog and the monkey.
Human cysticercosis will receive consideration later in this

work,

Infeetion in the dog has generally been accepted as &
scientific fact, whereas until 1936 few authentic cases in the
monkey were recorded. In 1936 Walker recorded what he believed to

be a definite case of C,cellulopae in a monkey. Iiie mentions
that the monkey ie cited in many scientific books as an interme-

diate host of Cysticspows gggggggﬁgg, but in actual fact the con-

dition in that animal has extremely rarely, suthentically, been

found. fHiedical literature during the past 50 yeurs has been
silent on that subject, and the only other records which #alker
could find were four cases wmentioned by Vosgien, the one found
in the eighteenth century, and the other three in the nineteenth

century.
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Relating the case history of his subject, Walker reminds us
that the exact incidence of infection in monkeys will not be
known until post-mortem examinations are systematically performed
on large colonies of monkeys, over a prolonged period of time.
His subject was an immature .agmem mulatia, bought from an eastern
animal dealer. dnquiry from the dezler led to the information
"that the animals in that lot were from lucknow, that several
had worms, got very skinny and eventually died." apparently the
type of worm waes not investigated. A large flap of bone was
turned down on the left side of the skull, with the intention of
stimulating the cerebral cortex, but upon opening the dura mater
"quite unexpected pathology was found"., “"Both in the subdural
and subarachnoid spaces were numerous cysts ranging in size from
3 mra, to 15 mme Those in the subdural space were so loosely
attached that when the dura was opened they fell out. iHEven those
in the subarachnoid sjace enucleated readily when the arachnoid
was nicked.* On close exaumination Walker saw several coysts
within the brain substance, partially covered by the cortex. After
this he killed the monkey and did a complete post-mortem exumine-
ation. He found that practically every muscle in the body cone-
tained one or more cysts. e gives the following description
of his observations:= "The muscles of the back had many; those
of the extremities likewise were studded with cysts. dven the
intercostal muscles and the diaphragm had cysts . TIwo cysts
were found within the heart muscle. The liver, spleen and both
kidneys contained typical c¢ysts. There was no evidence of any

primery worm from which the infection may have arisen."”
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Welker then proceeds to describe the microscopical features
of the scolices of the bladderworms. He points out that the
severe pathology of human cysticercosis was not observed in the
monkey. ¥%When the scolices were exsmined under the microscope
"four suckers, surrounding the rostellum with a number of hook=
lets" were seen. The actual number and the characteristic fea=-
tures of the hooklets were not mentioned, and this fact may be
cited as the main argument against the diagnosis of VWalker, who
maintains that he had dealt with a typical case of C,cellulosue.
He, somewhat inconclusively, unfortunately, claims that "the
presence of bbth suckers and hooklets on the scolex serves to
define the larva as that of the Taenia gg;;gm:

Nevertheless, Waulker has apparently been the first author
in the last 50 yeurs to have described a case, which to all
appearances may be accepted as a case 0f generalized Uysticercus
cellulosze in a monkey.

If Walker's diagnosig is scientifically correct, it is
quite possible that, as he hap pointed out, the incidence may
be higher than has been anticipated among the various species
of monkeys. In South Africa it has been noticed that most tamed
monkeys are scrupulously particular of their food. In the wild
state it may be possible that monkeys will eat»human excretun,
especially if other normal foods are scarce, and ova of lTaenia
solium may be consumed by the ingestion of contaminated roots,
herbs, etc. It is also not at all unlikely that human beings may
contract Igenis solium through eating measly monkey flesh, since
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in South Africa several native tribes, e.g. the Amaxosa and some

Bechuanas are very fond of monkey flesh.

It is an old accepted fact that Cysticercus cellulosae does,
with varying incidence, occur in the dog. HNo doubt the incidence
of infection with Igenia seolium among humans, as the result of
eating dogs' flesh only occurs in eastern countries, but univer-
sally dogs are susceptible to infection with Cypticercus cellulo-
gae as the result of ingestion of human exeretum containing ova
of 1,golium,. a8 far as is known only two cases of canine o
cysticercosis have been observed in South Africa. Two brains of
dogs suspected of rabies were found st the (nderstepoort iLabora=
tory to contain many C,gellulosse. These brains were forwarded
by Fleld Veterinary Officers to be exumined for rabies, but both
were negative for that disease.

qfhtaresting statistics may have been brought to light if
it had been possible to hold autopsies on all dead roaming dogs,
especially the so-called "Kaffir dog" variety and scavenging and
marauding farm dogs. It obviously does not follow that because in
countries where dogs' flesh is not eaten, and man will not con-
tract Tgenia golium from that source, the converse infection of
the dog with C,cellulosae, through eating infected human excretum
may not result. Walker's remarks, therefore, regarding the pos-
sible fairly high incidence of c¢cysticercosis among monkeys are
equally applicable to dogs, if a thorough survey could be made in

parts of Surope and smerica, Asia and africa, Continents in which

1, solium is still fairly common.
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It is quite possible that the early FPhoenicians, who ate
no pork,but were very fond of dogs' flesh, may have contracted
Igenia golium from measly dogs' meat.
Poisson (193) #ccorddd a4 case of C_elldrnt 4n a Olog tn f'lada-r«m»'.

Undoybtedly, clinical symptoms are more apparent in dogs
than in g@s, and cases resembling human cysticercosis, with its
accompanying cerebral, nervous and ocular symptoms have been
redorded by a& number of writers. The main reason for this may
be attributed to the fact that in general only such dogs which
have shown rabidelike signs, epileptiform symptoms, hlindnosa,etcw
have been autopsied, and for every one of those cases, many
hundreds of cases of ordinary intra-muscular cysticercosis may
have pagsed unobserved, that is, the dogs have eventually died
natural deaths and been buried or discarded into the rubbish bin,
without further examination. vn the other hand, in cases which
have definitely been autopslied, cysts have most commonly been
found in the brain in dogs, and less frequently in the conjunc-
tiva, in the eyeball, sub-retinal, and in the general intra=~
mugcular tissue. Franm cases actually observed, the brain nay,

therefore, be cited as a “predilection site" in the dog.

Among meny others, Ball and Larotel (1903), Lesbre (1882),
kepiquet and Salvatorli (1906) and van der Slooten (1892) recor=
ded cases of cunine cerebral cysticercosis. rivolta (1865) |
found cerebral cysticercosis in a dog which died suddenly from

epilepsy, without having shown any evidence of previous illness,
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Vogel (1870) autopsied and found Cysticerci cellulosae in the
eyes of a dog winich had gone blind.

5j edemgrotsky (1871) recorded a case which was suddenly seized
with cramps and convulsions, especially of the jaws; "then it
had fever, prostration, accompanied by vertigo and delirium,
and death occurred during the day; 23 gystigerci were found lod-
ged in the superficlal part of the two cerebral hemispheres;
nothing abnormal was observed elsewnhere."  Lesbre {1882) des-
cribed a case in whieh the dog had been paralysed for two days,
but for a long time previously it had "grinding of the teeth,
was excited, and had atiacks of vertigo! Un post-mortem 30 to

40 Cysticerci cellulosae were found in different parts of the

brain.

Generalized intraz-muscular cysticercosis was described by
Dyfour and Cogep (1889), who found oysticerci in the neck mus-
cles, the tongue, the generzl musculature, the heart and the
lungs. Leblanc and segnin (1873) found gysticerci in the neck,
the liver and the pancreas. Suffran (1908) found & number of
small swellings in the skin of a four years old fox-terrier dog.
On microscopic examination the swellings proved to be L.ceilulo-
888, Trasbot and Railliet (18B7) examined numerous canine
cysticerci and found that they were identical with those of pigs.

They eonfirmed the fact that dogs were hosts of Lysticercus cel~
dulosae.

nost recent reports of cases of canine cysticercosis cellulgsge
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originate from ssia.

Rao (1933) writes that C.cellulosae occurs in the pig and
in the dog in the iadras Presidency of Ipdia.

lieyer (1933) records that dogs are frequently used ss food
animals in the Bataklands, Haeidency'Tapanceli. Dutch Zgst In-
dies. In the SybeDivision of Toba dogs are slaughtered in the
abattoir and the flesh is sold in bmzaars. Whilst inspecting
dog carcesses for Trigchinells, keyer found Cygticerci cellulomus
in a dog. The cysts were mzinly in the heart muscles und had
the same appearance as those in pigs. later he found four more
cases. He points out that in that part of the Lutch sSast Indies
dogs eat human excretum as reudily as pigs do.

Bergeon (1928) reports cases of cysticercosis in dogs in
Hanoi {(Tonkin). In 1919 he first discovered cysticerci to be
the cause of rabide~like symptoms in a ten years old dog. after
that he caused all dog carcasses to be examined in their “Hectioﬂz
and found 138 cases of Cysticercus cellulosse between 1919 and
1924, 3Bergeon accounts for the high incidence of canine cysti-
cercogis by the frequency of taeniasis among the Tonkinese. The
natives are readily infected with ITgenia golium owing to their
habit of eating almost raw dogs' flesh, which has been lightly
smokad over a straw fire. All Bergeon's cases were C,gellulosae
and no case of C,bovis was found in dogs, although T.gazinate
is relatively common among the natives. Bergeon recommends that
meat inspectors in the Far dast should carry out systeamatic

inspections of all dog carcasses slaughtered.
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IFFESTATION OF THE BOVINE WITHE
CYSTICERCUS BOVIS.

R

48 far as scientific investigetions have gone, the
Cysticercus bovis has only been found in the bovine and, very
rarely, in man. Older writers have recorded measles resembling,
as they thought, C,bovis in antelopes, deer, etc., but they were
probably misteken, and very likely the gysticerci they encoun=
tered were urmed forus, e.g. the Cysticercus cervi in deer, or
kindred forus.

Practically and scientifically we may, therefore, regard

the bovine as the only domesticated animal which harbours the

intermediate stage of the Tgenia sazginata.

Infestation in the adult bovine is usually of a very light
nature. Most observers, throughout the world, have in routine
inspections encountered but & few cysts in infected carcasses, or
in the usual inspection incisions, and, exceptionally cases of
gross or light generalized infestation have been met with. The
present author has never yet come across a case in which infesta-
tion in any wey resembled, in severity, that of a grossly infes~-
ted pig carcass with C,cellulosae. Neumann, however, quotes
J.Fleming, who counted 300 living gysticerci in a pound of psoas

muscle,
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PREDILECTION SITES,

Owing to the nature of bovine infestation, it is justifia~
ble to regard certain locations as "predilection sites®, It is
quite impossible to incise a bovine carcass at random, and, for
that reason Hegulations lay down certain incisions in which
cysticerci are frequently found. The incisions are to be made
into muscle groupe where as little mutilation of the carcass, as

possible, will result.

Between ligy lst 1936 and January 31st 1937, twenty-five
bovine carcasses were totally condemned at the Bloemfontein
abattoir. By minutely dissecting these carcasses, an opportunity
wazs afforded to study the predilection sites, especially in those
portions of the carcass which usually escape incision. These
operations entailed a good deal of tdme and work, but it was felt
that a Prue and representative survey of the most common sites of
infestation could only be made by carving a series of condemned
carcasses into as thin slices as possible.

It is admitted that a more comprehensive idea and summary
would be formed only after about a hundred or more carcasses are
80 treated, but, on the other hand the ratio of light infestation
to heavy infestation in South Africa is about 10: 1@, and grossly
measled material in an abattoir of the size of this, is relative~
ly scarce. In addition to the observations in the 20 heavily
infested carcagses, records were made in 113 consecutive lightly

infested carcasses.
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Le Coultre, during his obaervations in Heli in 1957, wes uf-

forded the unique opportunity of boning every infeeted carcass, and
s ] .

thus studying predilection sites. Under European conditions we are

precluded from emulating Le Coultre's inveatigutions.
. fairly comprehensive idea of the most cammaonly infested rus=
cle groups way be obtained by reference to the subjoined table, which
ghows the number of measles which we found in asch group, in <6 carcose

ses at Bloemfontein.
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Judging from the foregoing table, in 25 heavily infested car—

casses, it would appear that the hind limbs harbour the most para=-

gites.

Out of a total of 1,498 measles found in the 25 animals:-

{14)426 measles were found in the hind limbs ih 25 mnimals.
11)422 " " . "+ ® ghoulder and elbow in 25 animals.
199 . " " " *® external masticatory muscles in 24 "
5% 98 # . Wy W Wegervicals and hump in 20 animals.
20) 2 " " " " % external vertebrals etc. in 18 "
58 " " " " " extensors and flexors of carpus in 13"
44 " " " * " internal masticatory muscles in 20 "
©) 33 " " "noe external thoracic & intercostals in 11
32 " ) » " " tongue and its muscles in 8 animals.
28 " " " " " oesophagus & its muscles in &6 "
26 " " " " * pgoas muscles in 8 animals.
‘ 21 " " " * " heart in 10 aﬁimals.
") 21 " o " " " gternal muscles in 8 aninmals.
——d8 " " " " " disphragm in 5 aninals.
) Sternal muscles group included superficial and deep pectorals.
(8) Bxternsl Thoraeie and Intercogstal group included Posterior deep
pectoral, Letissimus dorsi, oerratus ventralis, External abdom=
inal oblique, and I tercostals proper.
(9) Cervicals amd& Hymp group included Trapezius, Umo-transversarius
Upper Brachio-cephalic, Hhomboideus.
(10) Bxternal vertebral muscles group included Serratus dorealis,
Longissimus costarum, Longissimus dorsi.
(11) Spoulder and Elbow group included all muscles on the lateral

and medial aspect of the shoulder and humerus up to elbow.
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!12)Bxtensors and Flexors of Curpus group included ixtensor cappli ra=
dialie, Extensor digitalis communis, and lateral and medial Digi=
tal extensor, and Buperficial and deep digital flaxors. = all
from elbow to carpus.

(4) In thisfroup were included all muscles of the hind limbs.

In two cases the total number of 433 measles was found,
thet is, 528 in one carcass and 105 in the other. A more repre=-
sntative average would be arrived at by subtracting the 433 meas-
les from the total of 1498, thus giving 1,065 measles in 23 car-
casses, an average of 46.3 per carcass.

It will be noticed that cysticerci were found in the shoulw

der and elbow and in the thigh muscles of all 25 cases. In 24
out of the X0 cases measles were found in the external mastica-
tory muscles.The fact that less than half the number of measles
wag found in this group compared with the shoulder and the thigh,
may be ascribed to the fact that in the latter pairs very large
groups of muscles were dissected, whereas the sedtions of the mage
seters were congsiderably smaller. Statistics such as those
shown in the table way, therefore, be misleading. I quite agree
that the group of muscles known as the masticatory (internal and
external) must certainly be considered as a most important pre-
dilection site, and in Bloemfonteih it was extremely rare that
no measles were found in this group in an otherwise measly car-~
CESS.

The snalysis formed by our careful dissection has brought
to light the fact that the hind quarters of beef are as important

from the point of view of measles location, as the fore quarters.
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It is quite possible that numerous measly carcasses may escape
detection because no providion is made in Regulations for the
incising of any part of the hind quarter, except the psoas mus-
cles, which, as our table shows, cannot be considered a very im-

portant predilection site.

In view of the comparatively frequent and heavy nature of
infestation of the hind limbs, it was further decided to record
the actual groups of muscles of the hind limb, in which measles
were found, in the last six carcasses we dissected. The follow-

ing was our recording:i=

Carcass Np, 2V - Sixteen measles in both bind linbs. liyscles
Semimembranosus 4 measles;
Byceps femoris, lateral vastus, semitendinosus
8 measles.
Adductors 4 mezsles.

Carcass MNp., 21 !« Twenty-eight measles in both hind limbs,
Gracilis, Adductors and vastus medialis group
12 measles.
Semimembranosus 1 measle.
Semitendinosus 5 measles,
Biceps femorie and lateral vastus 10 measles.

Carcags No,22 (= Sixteen measles in both hind limbs.
Gracilis and medial vastus D5 measles.
Vastus lateralis 2 mezsles,
Rectus femoris 1 measle,
Semitendinosus 4 measles.
Adductors 4 measles,.

Corcaps No. 23 := Thirty-nine measles in both hind limbs.
Vastus medialis, Pectineus and Quadratus
femoris Z1 measles.

Biceps femorisj Lateral vastus and Semitendi-

nosus 9 measles. asgductore 9 measles.

Carcaps NQs 24 := Nineteen measles in both hind limbs.
Gluteus medialis 3 measles.
Gracilis and, adductors 5 measles.,
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C 88 No, 24 i~ Semitendinosus 5 measles.
Icoi%inued3 Gastrocnemiue (fleshy belly of lateral head)
4 measles,

Carcagg No., 20 i~ Twelve measlem in both hind limbs.

Medial vastus 3 measles,

Bjceps femoris, rectus femoris, vastus leteralis
7 measles.

Adductors 2 measles.

It will be noticed that measles were found in the adductors
of all six carcasses {(twelve hingd quarters) observed. It must be
emphasised thnat the adductors and most of the other large muscles on
the medial aspect of the thigh should be considered very important
locations for Cysticerci bovige, The large muscle groups on the
lateral and posterior aspects of the pelviec limb are also important
sites, but it would be impracticable to incise into them in ordinary
meat inspection, without grossly mutilating the carcass. OUn the
other hand the writer found that an incision parallel to and about
an inch below the pelvic symphysis, deeply into the adductor muscle,
did no material damage to the appearance cf‘the quarter. The
incision coincides, more or less, with those which butchers make in
their shops in cutiing up the steaks. The opinion of one of the
local butchers was asked as t0 objections which might be raised
against possible mutilation of the quarter by the making Bf such an
inecision, and he replied naively : " We will not object to the cut
being made, but will be very annoyed if that will lead to your fin=
ding more measles." Practically, the incision is best made while
the carcasg is still on the floor, just after the abdomen has been
opened and the pelvis cleft. If the incision is to be made after

the carcasg@ has been hoisted, meat inspectors will have to stand on

Digitised by the University of Pretoria, Library Services, 2013



&% /y3
ladders. When made on the ground, the cut surfaces gape open, but
when the carcass is hoisted, it is difficult to see into the cut, and
a heok is required to pull the two surfaces afart. Beveral measles
were found in an incision about an inch below the pelvic symphysis

into the adductors,'in carcass No. 23, described above.

In the subjoined observations of various workers, it will be
noticed that very few writers in Europe mention incisions into the
shoulder-elbow muscles or the thighs. Two notable exceptions are
Buri end Krupski, who worked in Syitzerland during the Great War

period.

There can be little doubt that the recorded incidence of
bovine cysticercoais will become considerably higher, if our co=-
workers in Burope were to incise into, e.g. the triceps brachii

and the adductor.

Working on Bali Iglend, Le Coultre found 1,337 measly carcas-
ses.He divided these into three groupsi=-
l, Cysticerci in head only, in 838 cases.

2, Cysticerci in head and carcass,in 300 cases.
3. Cysticerci in carcass only, in 199 cases.

If Le Coultre had followed the custom of inspection of Holland and

of Gprmany, he would have missed the 199 measly ceses entirely.

It will also be noticed that those writers, who were probably
privileged to dissect the entire carcasses, chiefly refer to the
muscles of the hind limbs and/or those of the fore limbs as predi=-
lection sites. (See Hammer, Teppaz, Valade, Claverie, Alix, Le Coul-

tre, Horot).
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Von Ostertag's expression “the more you look, the more you
will find" is very applicable to the meat inspector's search for
Cysticercus bovis. The inspector's permitted range of inecisions
ig too limited, and although it may be felt that in thne standare
dized routine incisions prescribed in South Africa, he will pro=
bably encounter most measles, the possibility of undetected mea-

sles in the not incised hind limbs must not be overlooked.

Hdeference to our table also discloses the frequency with
which measles were found in the vertebral muscles and in the ex-
tensors and flexors of the carpus.

It is interesting to record that in none of the 25 observed
cases Gid we find measles in any of the viscera (except the heart}%
nor in any glands. XNo measles were Observed in the fat in these
cases, nor in the brain, nor the eyeball.

The hump is very definitely & very common site for measles.

fIxceptionally unusual infestations with measles have been
encountered in South Africa.

In 1935 we found more than 50 apparently viable measles in
the tongue of an ox, and yet we failed to disclose a single mea=
sle in any of the secondary incisions prescribed by Regulations.
(This carcass was not minutely dissected).

Hr.Thatcher, Health Ipspector, Fort Beaufort writes:-

"I have specimens of measles found in bovines in the kidney,
submaxillary and inguinal lymphatie glands, hard fa® of the heart
and in sbme instances in other haxd and soft fats of cattle.”

The Town Clerk, Ximberley, advised me that in one case they
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found measles in the lungs of an ox.
Mr., W.Jd.Armstirong, Heat Inspector, Vrvheid writes:iw
"1 would say the tongue is the commonest site., I had a peculiar
experience about a year ago. While the animal was being skinned,
I noticed measles lying on the surface side of the shoulder, and
when I did the shoulder cut nothing was to be found, but found

the head, tongue and heart heavily infested."

It has been mentioned that we zlso studied the predilec-
tion sites in 113 consecutive lightly infested carcasses. 1t was
impossible to dissect those carcasses minutely, since, in accor-
dance with Paragraph 16{2) and (3) of Section 115 of Act No., 36
of 1819, as amended by various Government hotices, they were sub-
jected to fourteen days freezing at =10°C. We had, therefore, to
accept the number of cysts found in the routine and secondary in=-
cisions as indicative of the commonest sites of infection.

Bxcept in ons ease, in which a viable cysticercus was
found in the M,Semitendinosus, no incisions were made into the
hind limb. The measle found in the semitendinosus muscle was
encountered purely accidentally. A small piece of ihis muscle had
to be excised from the guarter on account of bruising, and to our

utter astonishment we found a viable Cygticercus bovis exposed.

Not a single measle was found in any of the secondary incisions
which were subsequently made. This was another instance in which
coincidence fortunately stopped a measly carcass from being pas-

ged as fit for human consumption.
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In recording the sites of infection in the 113 lightly

infested carcasses, we found:-

Mezsles in the masticatory muscles only, in «..eeseesevecsees 40 cases
" woon " plus shoulder, plus tongue in 5
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Analysing the actual number of measles found, and the

various number of cases, we found in the 113 caurcasses:=

In the masticatory muscles in.....vce0e0 94 caB8€8..4...129 measles,

" ¥ muscles of the shoulder above elbow 6L " ......113 "
H “ tonéwue.i'Q.Q.C'!.iﬁ.ll.'."..l.!000016 “#.l’.‘ 17 “
ﬁ “ heart..l'.tf‘vttvIt""i'l.l"”"' 5 ”‘.ti.' 6 ”
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" ¥ sternal muscles (brisket) cieieeeeae 3 M L. 30
" # diap}lr&g}n.-c-u-ooc;ocﬁoottooe:notooc 2: ”o:soo. 2 #
" " semitendinosus MuUSCEle c.eessessesss L 0F o Loii... 1 M

Thus in 113 lightly infested carcasses we found 274

measles. Of the 129 measles found in the masticatory muscles,

968 were found in the external masticatory muscles and 31 in the

internal masticatory muscles.

The ratio of light infestation to heavy infestation is

reflected in the following statisticsi=~

From July lst, 1934 till December 3ist, 1956, 1,060 bovine car-

casses were found to be measly at the Bloemfontein abattoir.
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Of thie number 953 carcacses were lightly infested, that is, they
were treated in the Ireezing chawber accopding to Hegulations, and
107 were grossly infested, that is more than six measles were
found in the incisions into the carcass, excluding the head and
the viscera, or a total of ten measles in the carcass, including

the head and the viscera.

Mode of Inspection.

RHegulations governing the inspection of carcasses for measles
were discussed earlier in Part I of this work, in the section
dealing with the routine inspeciion of pig carcasses. For the
inspection of bovine carcasses, the routine is the same as that
of pig carcasses, except that the following provisions are speci-
fically madei~

Paragraph 13(a) includes a clause wiich lays down thet the
cheek muscles of bovines shall be exumined by two or more linear
incisions on the outside and a linear incision on the inside,
which shall &ll be made parallel to the lowexr jaw.

The meat inspector is not authorized to make a routine inci-
gion into the substance of the tongue, unless he has found evi=
dence of measles in the routine incisions, noxr is he allowed to

make any inspection incisions, other than those for the examina~

tion of the lymphatic glands, into the pelvic limb.

VARIOUS AUTHORS ON PREDILECTION SITHS AND INSPECTION [ZSCHUWLQUE,

Up till 1888 very little was known of beef measles in Zurope,

and between the years 1883 and 188% conly four cases of bovine
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cysticercosis were found at the Berlin abattolr. About that time
Hertwig recommended that the muscles of the pharynx should be
inciged for the examination for rinderpest, and this led to inciw
gicns into the internal masticatory muscles. 4 nuuber of measles
was thus found. The method was further improved by Glagé, who
incised the external masticatory muscles and found still more mea~-
gles in those muscles, This led to the first "predilection sites?
discovered, as van Oijen (1929) suggests, "by pure accident."
Further observations led to the discovery of yet dther "predilec=~
tion sites", for example, the heart, the tongue and later the
neck muscles.
Von Ostertag (1913) gives the following table showing

the frequency with which beef meazsles were found between 1888-20
at tae Berlin abattoiri-

1. In the masticatory muscles «......ss+e« in 36Q cases.

2o In the heaTtecsvesessessssssncseesess in 41 cases.

3o In the LONZUE seerisesscassrssssssess in 10 cases.

4, In the thorascic muscles +ccvcrsnnns in 1 casa.

5, In the cervical muacles seevveeeesess in 3 casas

6. In the general musculature.......... 1in <& cases,
He mentions that with the exception of the heart, the vital or-
gans of cattle are not usuaily infested with cysticerci. Only

in cases of extensive invasions are the lymphatic glands, lungs

liver and brain infested,

Von Ostertag guotes Morot, who found in an african uweef
animal that the internal masticatoxry muscles were less strongly

infested than the tongue and the heart. Cysticerci were also

found in large numbers in the muscles of the ghoulder, foxe leg,
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back, rump and hind quarter{ (Cf. table of infestation in the 25

cases dissected at Bloemfontein. )

¥Flonil (1910) quotes Beunders, who found at the Groningen
(Holland) sbattoir the following order of fi&uency of infection:=-
1§ Heart; 2. Ipternal masticatory mmscles; 3. Zxternal masticatory

muscles; 4. Tongue; 5. Diaphragm.

Le Coultre, during his investigations in Balii in 1927,
had tae opportunity to dissect all infected bovine carcasses. Le
Coultre had, therefore, the privilegs to compile a very accurate
estinmate ol the predilection sites {rom actual observations of a
nunber of carcusszs. At the abattoirs at Boeleleng and at Denpasar
thie combined number of measly carcasses during 1927 wad 937 out of
a total of 3,810 slaugntared during that year.

Measles were found:w

In the masticatory muscles....... in 778 cases (83%
In the tONEU@s et teessseencosseeeesin 131 cases (14%
In the shoulder muscles...eo..... in 114 cames (12%)
In the 86dUCtOrSeeseseeecsvensss in 1080 cases éll.ﬁ%)
In the Cervicals seeeeeecossreoss in 70 cases 57.5%)
In the intercostal muscles ...... in 45 cases aé.Sﬁ{
In the psoas MUSCLES seceveveses 1in 42 cases (4.5%(
In the infra-vertebral muscles.. in 36 cases (3.8%
In the sternal muscles........... in 24 cases (2.6%
I the diaphragm soeeeseesvesses in 19 cases (2.0@
In the abdominal muscles......ees in 17 cases {1l.8%
In~theh@&l‘t;...-o............... im 14 gEBses (1.&%

He 2180 found 5 cases with measles in the oesophagus, 4 in the
hump, 1 each below the elbow and the patella, 1 in the brain and

1 in the kidney.

Alix (188%), working in Tunis, found the following order
of frequency of infection!- Tongue, heart, muscles of the thign,

muscles of the shoulder, croup, intercostals, pectorals and psoas.
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Hammer wrote in 192Z that in former German East Africa
ne founé the most important predilection sites to be:- The adduce
tors, the muscles of the neck, the tongue and lastly the heart.
Hgmmer was privileged to incise other parts of the carcass than
those prescribed in cgstomary Eyropean inspection technigque.
According to Capt. K.Jd.bowe, M,K.C.V8S., of the Departuent of
Veterinary Sclence and animal Hysbandry, Tanganyika, who wrote to
me in 1936, the chiel predilection sites in Tanganyike at present
arei= (1} The hesrt muscle.(2) The muscular mass of the upper par
of the hind leg, i.e. Biceps femoris and Semitendinosus and also

the Tricepe of the arm. (3) The tongue (4) The masseters.

Teppaz (1923) wovking in Daker (Benegal) found the fol-
lowing ordexr of frequency:= Cervical muscles, masticatory muscles,

heart, diaphragm and adcuctors.

Vallade (1927) gzave the following order of freguency os
representative of his observations at Home (Syria) i= Viaphragm,

heart, psoas muscles, mszseters, adductors and cervicelds.

Ciaverie {1928) found the anconeus muscle the most fre-
quent site of infeststion in French Guinea. It is difficult to
un@erstand how he incised the anconei and found more measles
there, than in the larger superlying iriceps muscles, in which gr-
oup measles are, defintely, very frequently Ifound. Claverie's cusw

tom was to make two incisions into the anconeus muscle on each

side.
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Prof. S.Yoshida of the Osaka Imperial Upiversity, Usaka,
Japan, saupplied & transiation of a recent paper written by Naka=-
nisnd, who found the following order of infestation in Korea:=
Heart muscle 75% of cases; trunk muscles 4%.7% of cuses; tongue
30,0 % of cases; Masticatory muscles 23.5% of cases; diaphragm
20, 3% of cases; lungs 1997% of cases; cutansous muscles 18,9% of
cases; retina 10.5% of cases; pericardial sac 9.1% of cases;
gastric wall 8.5% of cases; 1ymph glands 6.5% of cases; oesopha-
gus D.2% of cases; kidneys 5.2% of cases; pancreas 3.9% of cageg;
bladder 3.3% of cases.
Nakanishi, therefdre, gives a totally different order of infes-
tation, and he found the masticstory muscles to be, relatively,
of much less importance as a prsdilection éita, than most Byropean
writers. The comparatively high percentage of cases with pulmon-
ary, retingl and lymph glanduler cysticercosis is also wortiy of

notes

Rensorn (1911) demcribed ihe predilection sites observed in
the United States us:- Heart 70%, mesticstory muscles 47% of
cases. Dr liohler, Chief of the Byreau of Andmal industry, Uni-
ted States Uepartmant of Agriculture informed me that the most
prevelent seats of infeclion in the United States at the present
time are:= (1) The muscles of mastycation. (2) The heart. (3] ine

muscular portion of the dlaphragme

Veenstra {1521) found the following order of frequency at
Amzterdam:- Out of 26 single mezgled catile he found the exter=

nal masticatory muscles infested 16 times, the heart 5 times, the
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Funck (1930} pointed out that next to the masticatory
muscles the oesophagus is the most common site of infestation.
During four years' observation at Neumunster, out of 120 adult

povines with live cysticerci , he found:i!- 105 cases of measles in

the masticatory muscles, 13 cases in the oesophagus, 5 cases in
the heart, 5 cases in the abdominal muscles and one case in the
diaphragm. Cysticerci thus appeared in the oesophague in 10, &7
of cages, and in all these 13 cases only one live measle was
found in the whole carcass. In 1935 Funck recorded that in five
ceses he found measles to be extremely shallow in various facial
muscles, the lips, etc., and not necessarily in the usual sites.
Fynck advised that these superficial muscles should receive care-
ful attention. He also maintained that all @¢x heads should be
examined on a table, so that the light could be shome more readi~-
ly into the cheek cuts,

Cattoneo (1932) also found that the oesophagus could he
congidered an important predilection site of C,bovis., “ut of
40 cases investigated, he found measles in the oesophagus in 17
cases.

Messner (1931) described a case of a 6 years old ox in
which a nuwaber of cystigerci was found in the oesophagus only, in

Karlsbhad,

Coussi (1933) found at the abatteirs at Sousse (Tunis)
that the heart was the most comwcon site to be infested, during 5
years' close examination. Cut of 621 animals infected 524, i.€.

84.37% showed cardiac cysticerci; 318, i.8.51.2% showed measles
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in the masseters; and 260, i.e. 42.19% in the tongue.

Krueger (1935) found the predilection sites to be, in order
of frequency:.- lasseters, tongue, diaphragm and heart. The heart

was infested in only 10% of cases.

Stengel (1932) advocated opening yhe pericardium in each car=
cass, since he frequently found measles just below the pericar-

gium.

The necesgity for careful inspection of the liver for cysti-
cerci has recently been mentioned by Poisson (1934), by Buck,
Lamberton and Randriambeloma {1935) and previously by Schlegel
(1918) . Poisson records a case of infection with Tasnia sagi-
nata in a patient in Madagascar, as the result of the ingestion
of a prescribed raw liver diet. Buck and his co-workers found
two C,bovig in the liver of a cow. Schlegel found a £,bovisg in

the liver of a cow., 1t was the only measle found in the carcass.

Professor P.G,lglkani supplied me with photographs of cysti~
gerci in the heart, liver and lung of a bovine in India. (See

appendix).

Mghlendorff (1929) names a case in which he found a C.bovis

in the subcutaneous fascia and in one kidney, while the usual

predilection sites were quite free.

Remarks on Ipspection Technique and Hecommendatione by some writerg,

liany recent workers in Burcpe have stressed the point that
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Appendix "A", Photographs of Cysticerci bovis of the heart, liver

and lung of an ox. Reproductions of photographs supplied by Prof.
P.G.Malkanl, Patna, India,
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meat inepectors should be allowed greater authority and more
liverty for imspection. For example, in 1932 B,.flller suggested
the standardization of inspection technique in Germany, by ma=
king two incisions into each masseter. The masseters are consi-
dered the most probable site of infection by workers in Burope, and
many consider that by increasing the number of masseteric inci=
sions, a very much larger percentage of measles will be found,
and that there will be a corresponding impetus towards the even-
tual eradication of hovine cfsticereosis. Among these writers
mention may be made of £inivert %&ller, quoted by Le Coultre, who
in 1905 redommended that the external masticatory muscles should

be incised onto the crysta zygomatica, and the flaps formed turn~

ed right back., By this means Eﬁller found 4.6% infected at Gu-

ben, and Junack 2% in Kottbus.

K.Maller {1927) recommended doubling the number of
incisions into the masticatory muscles. He aleo advised making
incisions into the muscles under the tongue. #11 incisions should
be exsmined very carefully, and only sharp, firm knives should
be used. Tpo ensure efficiency, not more than 5C to 60 bovines

should be inspected by one inspector per day.

Mahlendorff (1930) found 0,81% to V.91% measles in
cases where one cut was made, and 1.06% to 1.54% in cases where
more than one cut were made. Hahlendorff mentioned that prior
to June 1929 only one incision was made»into each magseter at
Bpeslau. In April 1929 he found 0.81% infected, and in liay 0.94%.

In June thatpyear he made two incisions into each masseter and
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found ini- June 1.11% ; July 1.38% ; August 1.06% ; Septeuber 1.1l
% ; October 1.53% ; November 1.54% ; December 1.22% ; and in
1930 in January 1.42% ; February 1.35% ; liarch 1.08% .

Kern {1930) expressed the opinion that the problem of era-
dication of Iagenia saginata could be solved by thorough inspec-
tion technique. He always insisted on two incisions into the ex-
ternal masticatory muscles, and if possible into the internal

masticatory muscles as well,

Iy Zeitschz. £. Fi.-_und ljlcihhyg. 40 p. 386, von Ustertag
(1930) recommends a double incision of the masticatory muscles,
and if necessary, even transverse cuts, when many more measles

will be found.

Platschek (1931) recommended three or even four incisions
into each masseter. Similar recommendations were made that year
by Warnery, who aavised that the number of incisions in the ex-

ternal masticatory muscles ve incressed from two to three on each

side,

The new inspection technique in Germany, since Uctober 13th
1934, provides, according %o personal information supplied by Dr.
Heinrich Wagemann: "A careful inspection of the tongue, heart and
'external and internal masticatory muscles. At least two incisions
must be made parallel to the mandible , and while the carcess is
being dressed, cut surfaces must be inspected for measles. The

incisions into the masticatory muscles must be made from the
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border of the mandible to the upper half of the inside of the
Jaw, snd as far as it can be cut into, upwards to the lynphatic

glands of the ear on tie outside of the jaw."

All Gernan writers, however, do not necessarily hope that
a greater number of incisions into the sasseters will be the main
solution to the taeniasis problem. Seversnl writers stress the
fact thatl the low incidence recorded st certain abattoirs is
mainly due to slackness in inspection technique. .mong thess
Junack was a leader. Junack (19%6) for:ed the following conclu-
sions:! "The apparent big decrease in the ineidence of cysticer-
cosis in some areas may be attributed to careless insgection du~
ring and after the war, owing to shortuge of staff, or owing to
various nodifications in inapection, ox owing to ramoval of
cysticerci, surreptitiously, by butchers th mselvea. Uther loe-
cal difficulties may also be resyomsible." in support of his
statenents, Junack guotesi=
"The incidence of measles in 3Berlin was Z& times as high as that

whereas actually the

of the outlying areas (iuszonbezirke
glaughter stock caue from tie same regions.”  Fyrthsimore,
according to Junack, in 1925 and 1924, 1lUl measly cuatile were
found at Bpemen, whoreas not a single cese was found at kecklene
burg Strelitz, Schaumburg lLippe and Hohenzollern. In 1931
Junack wrote that during the war meat inspection was not too
thorough, and it was possible that in some placaes where troops
sarved it might have been absent altogether. Under such condi-

tions soldlers acquired tapeworm infection znd later, in turn
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infected German cattle with C,bovis. Owing to closer meat inspec-
tion more cases of C,bovig have been found, but in Junack's opin-
ion, yearly 5,000 to 6,000 more cases may be found, if inspection
technique were still more thorough.
Similar views were expressed by Profé (1934), who pointed out
that it was difficult to compare the incidence of C.hovis in va-
rious places, because there was e big variance in the thoroughness
of meat inspection.

I, addition to advising uniformity in inspection techni-
que, Zeug (1931) mentioned that the number of incisions required,
and their locations, should be definitely stipulated in Regula~-
tions. That the human elerent was an important factor in the

didcovery of cysticerci was clearly shown by 4deug. Thus, there

was a big variation in the efficiency of the work performed,

comparatively, in the following groups of inspectors:-

(1) The number or percentage of full-time abattoir veterinarians
who found measles.

{2) Tyhe number or percentage of veterinary practitioners, who
spent a small part of their time at abattoirs, and who found
measles.

(3) Unqualified assistant inspectors, who found measles.

Zeug qualified his remarks by giving actual statistics.

Wernery (1931) blamed perfunctory meat inspection for the
failure to eradicate bovine c¢ysticercosis. He mentioned several
instances in which a much higher percentage measles was found af-

ter deeper and larger incisions of the masticatory muscles were ma@ﬁm,
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After having made only one incision into each messeter,

Jireske found only 0.16% of cases messly at the Jens abattoir, but
when he increased his masseteric incisions to two on each elde,

Juraske found that the percentage increased to 1l.29. (Wernery, 19513

von Ostertzg, 1930),

Wernery recommended that the Regulations should lay down
precisely, as to where and how incisions should be made, and men-
tioned that in certain parts of Prussia, where specific incisions

were made, the percentage measles was much higher than in other

districts.

Buri, working in Switzerland in 1914 and 1915, caused
& big increase in the number of C.bovis carcasses to be found at
the abattoir at Berne, when he incised the masticatory muscles
freely. The result of his system of incisions was an increase in
the nunber of cases from 1 and 5 in 1912 and 1913, respectively,
to 23 and 39 in 1914 and 1915, respectively. Buri was convinced
that nine=tenths of the cases of C,bovis found, resulted from the
extre incisions into the masticatory muscles, and he persisted
with this practice, despite the determined protests of the but-
chers. It was he, who in 1915 recommended that Switzerland should
sdopt the German method of inspection, since the incidence of

tabovis was high and warranted it.

Guillebeau (1917) objected to the severe German mode of
nspection, and considered that this method was too rigid for

. . meal
witzerland, in which country raw, or insufficiently cookeé/was
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seldom eaten, although he freely admitted thet the incidence of

taeniasis was high in those parts of Switzerlend, where the so-cal-

led Langiﬁggg was commonly eaten.

The same year, 1917, Krupski attacked the mild views
expressed by Guillebeau, and proved that at Liestal he found a per=-
centage of 5.9 in cases in which he freely incised the masticatory
muscles. He was a staunch advocate for the introduction of the Ger=
man method of inspection, into Switzerland. Krupski compared the
great variation in inspection technique and mode of control of
cysticercosis, as was practised at various Swiss centres. Thus he
quotesi=

>3 ]

durich = only the predilection sites which could be inspected
without incisions, and thus not the masticatory mus-
cles, were inspected.

Besel = idem, and two masticatory muscles were incised.

Schaffheusen- idem, and besides an attempt was made to detect
the responsible tepeworm carrier by investigations at
the place of origin of the infected bovine.

StGellen- idem.

The American Bdition (1934) of the work by Edelmann, Moh-
ler and Bichhorn states that it is absolutely necessary to make
several cuts into the inner and outer muscles of mastication, to
inspect carefully the tongue and ite musculature, and also to in-
spect carefully the heart, externally and internally, after laying
open the chambers and cutting through the dividing wall. It is un-
derstood that all surfaces as well as cut surfaces of the remain-

ing muscles should be inspected for beef measles.
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