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the perineal region, with the first incision of initial dressing 

of the carcass, but ante•rAortem they are difficult to palaate 

in that region. Inspection ot the tongues of pigs tor meaelea 

hae been· practised since the days or Aristophanes, was coDnonly 

practised in Germany ancl in France in tl1e Middle .Ages, and is 

practised in moat countries, where porcine cyJtt1cercos1e is a 

eOittrJlOn disease, at tile present time. Ton.p·e ina,peetion 1s a 

common practice of South African fa.rrne:rs, some of wl1om cons1der 

·themselves experts and have actually told 1ne tl1at only a certain 

percentage of their pigs reach the Bloerutontein Abattoir, since 

tl1ey wi t.hhold al.l pigs found to be measly by means ot tlle tongue 

inspection, and t.h.ey sell such pigs to tllei~ natiYea, insteud 

o:r providing us wi tl1 so much 1naterial for our by•groaucts 

department. 

The Soutl1 African metl1od of inspection consists of tlle 

following:- The pig is thrown onto its side. raking ad·vantage 

of its squeals, a stout stick ·or plank ie torced between the 

jaws, .artd witll his hand wrapped in a towel or cloth. the tarruer 

gra,bs the tongue, pulls 1 t out of the mouth and e.xJ.aninea it. 

Hia native attendfmts, meHnwhile, u.ae the st.ick as a lever to 

hold the mouth open. l'he Serbian method o·t inspection, accor-

ding to l{ukuljevie (1906), Wti$ almost ider1t1cal to tl1e South 

African method. 

'lbat measle• can only, with oertai.nty be diagnosed in 

very groesly inteated cases. is shown by U1e following obser• 

vations conducted at B1oem1'ontein .abattoir, where we institu­

ted a three months • inspection of living pigs • tongues. 
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During that period exactly 26% ot the total meaal7 pigs slaugh­

tered showed SXP$1cers! in their tonguea. 

'the pig ia natuh~.l¥ a scavenger ana burrower, and may 

a.lrrtost be terroed OUll'liYoroua. When not confineu to a s~.v. if£ 

n.atural 1nsti.ncts are to Jl.aunt 'tile prec·irlete ot rubbi.ah 11eapa. 

rnanure and excretum dumpa, .latrines and tl1e di:rt.ier ,pa.rts of 

the ra.l"ll't-yard. ln. the more prim1 ti ve pt.trte ot South Atri ca, 

among .European as well as na·tive habi·tatione, pigs frequently 

ll&ve the run of' tlle :tarm•yurd, an4 mq even ent.er the ki tc.t;utn 

or native l1uts. Qn xnaR7 of il1ose ramus latrine• or pr:l Ti ea a.re 

neither provided tor .:luropeans nor natives, and 111 tl:ut vicinity 

of native huts. or in the rura.l loeat1one and rest.trvta such 

co:mmodea are quite unknown. 1'he primltiTe and unlq-s;ienic fttmer. 

a.nd nearly all nati vee wil.l -walk barely a hundred ya.rds from 

the homestead in order to perform their natural functions. 'lbat 

type o:r fanne.r (fortunately becom1ns more BC,li4ztce) or native 

very r'),re.ly takes tl1e trouble to at,- hie piga. the only teed 

wk1ich 11 provided for the untortunate pigs cor1siata of an ceca• 

sional ration of pumpkin, a tew mealies. ,po,ato p.eela and. other 

rubbiel1 rroro. the kitchen, and tur·ther the pigs tauat tor-age tor 

them.eelves. The most natural result 1a that the pig will tol• 

low its owner ancl act aa an "efficient scavenger•. It is well 

known thai among m.any ot our a o-called "Poorlhi t es" this mode of 

scavenging ia encouruged. I wa.s once told tht:lt pr1T1es on farms 
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were unnecessary evila. since they stank atu1 encouraged flies. 

mat particular •tarme~• and his entire household ueed the ro~r 

ot a quince he6g e close to the hOJilest•ad, since it wna tar 

"cleaner and the pigs cleaned up everything." 

ln the Western Cupe pigs are frequently driven to piok 

up acorns under the beautitul old oaks on tbe far,m•• Untor­

tunz,.tely1 at the n&me time the to.nners' Cape C0~oured servants 

select the Aha.de of those oriks aa lavatories. Heavy i:ntesta­

ti or"1# among Cape pige frequently followe. 
I 

Le Coultre (1928) relates a eiN1lar atate of af~rs 

a111ong the native Balinese.Ke picturesquely describes the rero.e.:rk• 

of an old Hoa.dJitan Who stated that he naex·ely whistled tor his 

.Pig to come along and olean u_p his excretUlll. J~Cel)t for the 

fact that the _primitive onea among ouaa South Arric&n tarme.ra and 

nati vas .have perh&.Ji>S not trr"'ined their pigs to follow the.lr 

whi$tles, there 11 vary little difference between our moet pri• 

mi tive f'arm hygie·ne and that ot Bali. 

Undoubtedly a aimila.r state of affair3 must exist in 

the more _priJD.i tive parts of .Russia, Serbia, .41 tl1uania and other 

parts ot ~iurope. where the incidence of c. q.JlJ.u~osue is still 

high. 

Commenting on the usual heavy nature ot infestation in 

piga, Veenstra (1921) asks the following questions:- •Does a 

pig g~nerally become more hea vily inf~sted than a boTine' Or 

do the eggs deY•lop more readily in the pigs' bodies than in 

those of bovines? vr do rnore '.£.• sugina,ta e[i;ga get lost into ~he 

aoilV" S.e then u.dd.e that 2iga are leas particular than bovinen 
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in p.icking up their food. Ve$nst.ra'a queries can be elucida• 

ted by tl'.~e fact tltat, proglottides of T, eoliW!} tllre voided in 

ehai ns , . rHJld, om :singly, and although tl-:te ra&J or i ty of the egg a 

n1a:1 ::}acape from tl1e proglottis, the contact intestinal faeces 

of the hwfum host nluat, tl1erefo:re. probably carry more. +• s...saJJwg 

egt;;s tJ:uan would be the cas a wi t.h :f., aaii?iP§:\{;1., vr~.b.ere a•g1nents are 
. 

voided a.lngly and eometl.Jnea s~onta.naously. In ot.tler worus. 

1nore I; .• ;,.llliS& .~ .. o:},t.YiQ groglot tide a beco.nut gravid. and "ripen*' at a 

time ·than thoae of .X.a.JmJ,.f! ~~,~itli.b1 It stanfls to reut~on, tllere• 

fore, th.at the voraci01l8 pig, in inge8ting, as 1 t COlWiOllly doe.s, 

a.n entire hwr1a.n stool, will take in ntan.Y thousands of ova. 

Infection of the pig witl1 ~:t-~@J._~l·Of§l can on.ly :result 

from tl1e ingestion of oya of :r .. ,.• .. SL~\Y!\. 1noa t frequex.ttly obtained 

by the ingestion of entire stools, or !rom the in,gest.ion of 

excreted gravid p1·oglottiaes in w:t1ich ova riia:f still be .t>resent. 

Unfortunately, infection ot pigs 'belonging to scrupulous­

ly p!l.rtic·ulr::tr :fartuers 1nay occasionally result. owing to the 

wan·tonnees of t!1eir native swine•attelldunts. Tl1ree suct1 1natun• 

ces occurred in tll& Bloenfontein District w1 tltin a t:ew weeks of 

each other·, duri11g tl1e past year. .iaol1 o:f tile three :fanx•e.z~s 

could be al~eeed waor1t; the foreJllOSt pig bre•ders itl tb.e rrovinoef 

and wl1e:rl measl tlS wex·e found wn·ong a number ot t.l1eir ;res _pee ti v• 

pig-s, trA.eir faitl1 in t:.h.e t.heor.r of t11e .1aode of infection was 

radely ahakea. ()ne of thau told me he could not believe it. 

since h.is pigs were scrupulously atied and fed, a fact of which 

I had already full knowledge. 
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I told each farmer that l was aura one of his natiwe staff 

had been relieving himself 1n hie aty, and advised them to 

keep a careful watch. It was not long after, when two ot the 

three farmers enthueiaatioally told me that each had eaulht 

a native, one of whom actua.ll7 carried tapeworm, in the aot. 

What those two farmers did to their respective native culprits 

waa not mentioned, but c.an well be imaginedJ 

~ecording to Gerlach infection of the pig occurs more 

readily in the young subJects, e.g. up to half a year old. Vl1 

the other hand there are not Hi&ll7 records of infection in 

sucking piga. The reason for this may be that sucking piga 

remain with the dam, and t:heir diet consists mainl7 pf milk. 

They are, therefore, not scavengers. Unlike infection of the 

bovine with C,bovia, intra-uterine infection et toetuaes with 

Cae;tlulo!at baa seldom o:r very rarely been recorded. Henieux. 

( 1saa) recorded a case in sucking pigs. ":the sucking pigs 

were found affected With measlee • two in a J.itter of twelve.• 

Be turther hinted at prenatal infection:• 8 A sow ihat was 

reared by the writer, wae mated to a very healthy boar, and the 

former bore six measly sucklings." 

At Bloamtontein our record ot the youngest measly pigs 

was 10 weeks. In December 1934 we found four out of a conaign• 

ment of six arr~ll sucking pigs, 10 weaka old, to be heavily 

infeste4 with mature viable measles. 
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DIAGNOSIS .AlW DIJ'l'Dil'il'IAL lliM!llOSIS OJ' c•.llltRJn2'All Ili PO~ 

In ante-mortem oases, except tor the exruuination of the 

tongue a.lread7 described, there is no practical method of diagno­

sis. Serological testa have been tried, but are not specific and 

are not practical under ordinary conditiOlla. Sparapani (l9l6} 

tried precipitin teats. 

On post-mortem exam.ination, or 1n practical me~a.t i.nspection, 

there is reall.Y only one parasite which may be C\ltltused. with c,, 

itlllylo&£\1, viz. Ct ~enu~oollis t the imrnature stage of T.bydati,ey 

(~~ff'i.n&t§) Of the dog. AS a general rule the latter mt~ge:rgyg 

does not develop in muecles, and is most frequently found under the 

large serous maabranes, the peritoneum and pleura, Wld chi e:fly in 

the omentumt mesentery and liver. Its size may vary from that of 

a pea to that of a tennis ball. When situated in t.be parenchyma ot 

the liver, it may be contused with C,ce.ll.J:Ys .. 2J.i.l 1 since its eiae is 

restricted. seldom exceeding that of a pea. Ulder text•books and 

writers maintained that c •. tenyigollil was never found in muscle 

fibres. Recently lt~nnig (1934). ref·erring to some iaerican litera• 

ture, stated that "Q:ze,!ri~ce~:oJ,. ( .. tJD1y!ool,l1a,) developing in muscles 

may not be so large and have possibly sometimes been mista.ke:n !or 

C . " , gelly,losat• .Larger vesioles. e. g. those found u.nder serous 

menbranes, on tile omentum, etc., are filled with fluid, Jn&y be quite 

flaccid,· and are hardly likely to be mistaken for 91 St!ily.lo,s,J&~· 

These larger £Y:I.~.i.P§l21 evaginate the scolex very easily, and reveal 

a seolex with an unusually long neck, from the end of which hangs 
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the flabby bladder. !1le evaginated scolex may be studied and will 

reveal a rostellum bearing two rowe of hooks nwnbering from 26-44 

(cr.Q,~.ctllylosA.• 22•32.) The larger hooks are O.l? to o. 22 nun. 

long (ct. c. Cfll:),y.lop§t 0.16 to O.la mm.) antl the smaller hooks 

O.l.l to 0.16 ~mn. ( cf. c,. £1ldtlr&12Jsl. v.ll to 0.14 mraJ 

The hooks of C1 ti.J:ll&:d::21tat are more curved (sickle-shaped) 

than those of 2.a "kiAJ.liiQ:bda~i {scy·tl'le-ahape-.1). Accoraing to von vster• 

tag, the root process of the smaller hooklets of C1 .2tld:'Yd=O.siit 11as 

no cleav·age as is found in tl1at of c.~epuiQ..9.!J.~i.~. In the 1913 

edition of von Ostertag's **Handbook of Meat Inspection" mention is 

made that J•Schwarz exarnined 1000 specimens each of c. gellulokaa.t and 

c, :ttnY.iJ!QlJ.i .. s ... lie noticed that in p, tewigg•J.a as a rule one or 

a1ore srnall hookle'ts were dan.onstrable, the basal process of w:bich 

was bifurcated. In the thousand specimens of ~- ca;t;lylosa.t exarnined 

by Schvrdr~ this was not tlle case in a single instance. Reissmann 

has contirined tl1eae observations. • In his 1934 "text-book ot Heat 

Inspection" t however, vo11 Ostertag mentions tl1at the small booklets 

of Q... tmu.ico]:l'a are chara.c·teriaed by tl1eir bifid for.rn, 11 but it 

muat be noted tllQt in the srnall hooklet a ot C, cal.lii=.9JYt.l tl'J.ere ia 

also a division through a ruedian furrow." 

Manegold {l93l) sl'J.owed tl1e tre1nendous ·v-·ariations ·ueiween 

the number of hooks, ~redilocti on el tea and size of' P .. -.. cellylosf:;e. , 

9..aw-1irJ.Y.icolli,e and Ce oy~a quoted b¥ <1iffe1·er1t text•'books and authori• 

ties. In ordei* to eatabliah a aifferential diagnosis l'le found ·tlJ.at 

32 hooks were the corn.m.onest in 600 C,1e,ny.1coll&s scolices, r1ot 36•38 

aa was frequently quoted in many text-books. l;u t:ttenlajor1ty of 
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as. /tt. 

cases (95. 67b) 28·36 hooks were !oun<i. 

It is very imp•obable that C,ce+lMlosa~ will be confused 

with any other pathological conditions, but t11e following have 

been mentioned in diacus.sions on ditferent.ial diagnosis:-

These either have no scolex (sterile 

form), or numerous brood capsules, each with many scolices, 

The cuticle of the i~.2,..h~gocoogua is thick and concentrically 

laminated. 

(b) Calcified Ca.s.e.l.lyJ,.osfie may (very improbably) be confused 

with calcified Garcoeporidia • sarcocyst.i,!.. nli,escheri~na.. l'hese 

parasites may be about 4 mm. long by 3 mm. wide, readily undergo 

caloi:fication, and are the commonest tom of calcareous concre­

tion in the muscle fibres of owine. jrhey are especially found 

in the abdominal :rnuscles and the diaphragm. \ ~ey are more 

ln uncalc1• 

tied specimens the sickle-sllaped sporozoi tee ma;y be demonstrated. 

(e) Small aetinom¥c·ot1c nodules n1ay pose1 bly be ta.lcen for 

Cystieerc~ eellulosae. In aetinomycosis radiation of the myce­

lium may be dernonatrated microseopicall7• 

(d} :r·uberculosis of lymphatic glands may be confused with ease• 

ous gy§t~cergj. in those locEJ.tiona. l~icroscopieal exruttination will 

settle the diagnosis. 

Dead (caseous) .9. goJ,J,JJ;l,ORk§l may be identified microsgq;p1,qt4,­

~ by demonstration of the characteristic calcareous corpuscles 
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and the nature of the booklets. 

Vosgien {1911) men~ona two methods or identifying c,celly• 

J,o§at in sausages and other minced meats. !he first is that of 

Schmidt-~lheia, in which the product is warmed to 40°C. in 6 

to 8 times its volume of a 1 in 200 ~drochlorio aoid solution. 

Cysticgrci with hooks resist this treatment and become visible. 

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

IlJFEUTIOll WlTli CYSfiCAaCUS CELLULOSAE OF OTH&R AI.~IKAI·S. 

The only other animals in which infection with Cysticercy,g 

cellulosae need be discussed are rnan, the dog and the monkey. 

liuman cysticeroosie will receive consideration later in this 

work. 

Infection in th·e dog has generally been accepted as a 

scientific fact, whereas until 1936 few authentic eases in ~he 

monkey were recorded. ln 1936 Walker recorded ~tat he belisv&d to 

be a definite case of C.ccJ,luloea.e in a monkey. He lllentione 

that the monkey is cited in many scientific books as an inter.me­

diate host of ~U,•~~o~s ge~~. but in actual fact the con­

dition in that animal has extremely rarely. authentically. been 

found. :titedical literature during the past 50 yeurs has been 

ailent on that subject, and the on~y other records which walker 

could tind were four cases mentioned by Vosgien, the one 1"ound 

in the eighteenth century, ana the other three in the nineteenth 

century. 
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t'l~J. 150~ 

Relating t.he case history of his aubJ ect, Walker reminds us 

that the exact incidence of infection in monkeys will not be 

known until post-mortem ~ninations are systematically performed 

on large colonies of monkeys, over a prolonged period of time. 

His subject w·aa an immature H:a.caga mJl;i.a:tta., bougr1t from an eastern 

animal dealer. 1-&nquiry from the dealer led to t.~be 1nfonna:tion 

"that the animals in that lot were from 1ucknow, that several 

bad worms, got very skinny and eventually died." Appaxently the 

type of worm was not investigated. A large flap of bone wae 

turned down on the left side of the skull, with the intention ot 

stimulating t:he cerebral cortex, but upon opening the c:lura mater 

"quite unexpected pathology was found". •:aotll in the subdural 

and subarachnoid spaces were numerous cysts ranging in size from 

3 mrn. to 15 mm.. Those in the subdural apace were so looaely 

attached that when the dura was opened they fell out. ~en those 

in the subarachnoid. space enucleated readily when the arachnoid 

was ni eked... On close exalnination Walker aaw several cysts 

within the brain substance, partially covered by the cortex. Alter 

this he killed the monkey and did a complete post-mortem exH.min­

ation. He fowui that practically every rnuaole in tr.a.e body con• 

tained one or more cysts. He gives the tollowing description 

of his observations:- •The mu.ecles ot the back :Clad rnany; those 

ot the extremities likewise were studded with cysts. ~Ten the 

intercostal tnuscles and the diaphragm had cysts • Two cysts 

were tound within the heart muscle. The liver, spleen and both 

kidneys contained typical cysts. There was no evidence or any 

primary wor.m from which the infection may have arisen.• 
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Walker then _proceeds to <lescri be the rnioroseopica.l features 

of the scolices of the bladderw·orlns. lie points out t.h.at the 

severe pathology of hwnan cysticercosi.s was not observed in the 

monkey. When the scolices were examined under tl'1e microscope 

•tour suckers, surrounding the rostellum with a number ot hook­

lets" were seen. The actual number a.nd the characteristic fea• 

tures of the booklets were not mentioned, and this tact may be 

cited as the main argwnent against the diagnosis of Wa~ker, who 

maintains that he had dealt with a typical case of p. ctllJ,&lo.,p. . .,,• 

He, somewhat in~concluai vely, unfortunately, claims that "the 

presence of b8th suckers and booklets on the scolex serves to 

define the larva as tlmt of the :L'&en!B ggli}YL• 

.Nevertheless, Walker has a_pparently been the first author 

in the last 50 years to have described a case, wh.icll to all 

appearances rnay be accepted as a case of generalized C~~~li.o~[.Q!!.I! 

cellul.os..ae in a monkey. 

It Walker's diagnosis is scientifically eorrect, it is 

quite possible that, as he has pointed out, the incidence may 

be higher than has been anticipated wnong the various species 

of monkeys. ln Soutl1 Af'rica it has been noticed thc~t most tamed 

monkeys are scrupulously particular of their food. In the wild 

state it may be possible that monkeys will eat hwnan excretum, 

especially if other norrnal roods are scarce, and ova of TstPiL'l 

sgligm may be consumed by the ingestion of cont&ainaled roots, 

herbs, etc. It is also not at all unlikely that hurnan beings IJJ.aY" 

contract l'iitni§: soliym through eating measly monkey flesh, since 
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in South Africa aeveral native tribes, e.g. the .t\maxosa. and eo1ne 

.Bechuanas a.re very fond of monkey flesl1. 

It is an old accepted fact that CystAcercys ~ellMloeat does, 

with varying incidence, occur in the dog. No doubt the incidence 

of infection with ].,aenii a.gliwn a.m.ong humans, as the result of 

eating dogs' flesh only occurs in eastern countries; but univer­

sally dogs are susceptible to infection wi tl1 Cy~»ioe;royJ cellulo­

~ as the result of ingestion of human excretum containing ova 

of T.solium. ~~ far aa is known only two cases of canine 

cysticercosis have been observed in South Africa.. Two bra.ins of 

dogs suspected of rabies were found at the O;nderstapoort Labora­

tory to contain many C,cellulosat. These brains were forwarded 

by Field Veterin•ry Officers to be ex;:J.Inined for rabies, but both 

were negative for that disease. 

Interesting atatietics may have been brought to light if 

1 t l1ad been possible to hold. autopsies on all dead roaming doge • 

especially the so-called '*ltaffir dog" variety and soa.ven.ging and 

marauding fann dogs. It obviously does not follow that because in 

countries where dogs' flesh is not eaten, and man will not con• 

tract f'aeQi§ soliWQ frorn that source, the converse infection of 

the clog with c.~..cj:tJ,J,uloa§.t, through eating infected. hunuw exoretum 

may not result. Walker 'a reraarks, tl'1eretore, regarding the poe• 

sible fairly high incidence of Cfatioercosis among monkeys are 

equally applicable to dogs. if a thorough survey could 'be rnade in 

parts of .Europe and itlll.erica, Asia and i~fr1ca, Continents in which 

T, goliYm is still fairly common. 
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It is quite possible that the early ~oenicians, who ate 

no pork, ·but were very fond of dogs • flesh, may have contracted 

:E~&Jni..~o. golium from xneasly dogs • meat. 
'•iSSff11 (IIJJO) J((074fl( 4 t4S~ ., c.~ ...... 4 ....., ~ M~. 

Undo~btedly, clinical symptoms are more apparent in dogs 
I 

than in pgs, and cases resembling hwna.n cysticercosis, with its 
" 

acco:rnptlnying cerebral, nervous and ocular symptoms have been 

recorded by a number of writers. The main reason for this may 

be attributed to the fact that in general only such dogs which 

have ehown rabid•like signs, epileptiform symptoms, 'blindness, etc .. , 

have been autopsied, and for every one of those cases, many 

hundreds of cases of ordinary intra-muscular cysticercosis may 

have passed unobserved, that is, the dogs have eventually died 

natural deaths and been buried or discarded into the rubbish bin, 

without further examination. t...Jn the other hand, in cases wl1iah 

have definitely been autopsied, cysts have most commonly been 

founcl in tl1e brain in dogs, ar1d less frequently in. the conjunc­

tiva, in the eyeball, sub-retinal, and in t.h.e general intra.• 

muscular tissue. From cases actually observed, the brain rAay, 

therefore, be cited as a Mpredilection site" in the dog • 

.Among rnany otl1ers, Ball and. i.iarotel ( 1903), Leebre ( 1882), 

Hepiquet and Salvatori (l906) and van der Slooten (1892) recor­

d e4 oases of canine cerebral cysticercosis. :t'-i volta { 1865) 

found cerebral cysticercosis in a dog w:hich died suddenly from 

epilepsy, without having shovm any evidence of previous illness. 
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Vogel (1870) autopsied and found C~stieerci cellulopae in the 

eyes of a dog wtlich bad gone blind. 

Siedamgrotsky (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 .2:il1!ilt£i we.re found loci­

ged .in the superficial part of the two cerebral hemispheres; 

nothing abnormal was observed elsewhere. •• Leabre (1882) des• 

cribed a case in which the dog had been paralysed for two days, 

but for a long time previously it had ''grinding of tl1e tee·tll, 

was excited, and had attacks of vertigo!' On poet•xaortem 30 to 

40 Cys~q§;t£1 ~_ced,lulg§il were found in different part a of tl1e 

brain. 

Generalized intra-muscular cysticercosis waa desc~ibed by 

Dufour and Gaeefi (1889), wl1o found C:f..fJ .. t}:c,e.r .. c!. in tho neck mus• 

cles, tl1e tongue, the genera.l musculature. the heart and the 

lungs. ~eblanc and i:~.egnin (1873) round. c~•.i1.CJJ,rc~ in the neck, 

the liver and the pancreas. Suttran {l9ot) :round a number ot 

small swellings in the skin of a four years old fox-terrier dog. 

On microscopic exa.mination t.tle swellings proved to be c .• sfl..lMlO• 

sajJ~ Trasbot and .Railliet (188?) examined numerous canine 

Q~s~icerci and found that they were identical with those of pigs. 

'they confixmed the fact tl1at dogs were hosts of (.;y;s:J;icercus £§!.• 

_!ulosae. 

~oat recent reports of cases of canine cysticercosis celluios4e 
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originate from Jiaia. 

Rao (1933) writes that g.celluloaae occurs in the pig and 

in the dog in the A~dras »residency of India. 

Meyer (1933) records that dogs are frequently used as tood 

animals in the Bataklancls, Residency Tapanoeli, Dutch .&a.st l.n­

dies. In the Sub•Div1sion of Toba dogs are slaughtered in the 

abattoir and the flesh is sold in bazaars. Whilst inspecting 

dog carcasses fo-r .'J.'~iglJ,ineJ.J.&, llieyer fountf P~i:tlt~otrc;L '*illUl.QLH~I 

in a dog. 1he cysts were xnainly in the heart muscles and had 

the same appearance as those in pigs • .Later he found four more 

cases. lie pointe out that in that part of the 1Jutch A!ast Indies 

dogs eat hmnan excretum as readily as pigs do. 

Bergeon (1928) reports oases of cysticercosis in dogs in 

Hanoi (Tonkin). In 1919 he first discovered .2.X.§...\i9ll.£1, to be 

the cause ot rabid•like symptoms in a ten years old dog. .;;,.fter 

that he caused all dog cal·oaases to be examined in their "iectiotl\ 

and found 138 cases of P~s~Uit9YI ctl;LJJJ,.opa,l between 1919 and 

1924. Bergeon accounts for the high incidence of canine oyst1• 

cercosis by the frequency of taeniasis among the ~ronkineae. The 

natives are readily infected with fratni!= soli1.W. owing to their 

·habit ot eating almost raw dogs' flesh, which has been lightly 

smoked over a straw tire. All Bergeon's cases were C,_et..lluloaae 

and no case of _9. bovia was found in dogs, a.l tr1ough .. T. J.a.sina.tea 
is relatively common among the natives. Bergeon recQWmends Uiat 

meat inspectors in the Far kst should carry out syate:aatio 

inspections of all dog carcasses slaughtered. 
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c. 

I B F E S T A T I 0 B 0 F 'f H E BOVINE W I 'l' B 

C Y S T I C E R C U S 13 0 V I S • 

As far as scientific investigations have gone, the 

Cysticercus bovia 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, eto., but they were 

probably mistaken, and very likely the cy s ticerci they encoun­

tered were armed forma, e.g. the Cyetieeroua cervi in deer, or 

kindred forlas. 

Practically and scientifically we may , t herefore, regard 

the bovine as the only domesticated animal which harbours the 

intermediate stage of the Taenia g~gin§ta. 

Infestation in the adult bovine is usually of a very light 

nature. ~ost observers, throughout t h e world, have in routine 

inspections encountered but a few cysts in infected carcasses, or 

in the usual i nspection incisions, and, exceptionally cases of 

gross or light generalized infestation have been z.'l et with. The 

present author has never yet come across a case i n which infesta­

tion in any way resambled, in severity, that of a grossly infes­

ted pig carcass with C.cellulosae. Neumann, however, quotes 

J.:i'lerning , who counted 300 living gysticerci in a pound of psoae 

muscle. 



Digitised by the University of Pretoria, Library Services, 2013

PREDILECTION SITES. 

Owing to the nature of bovine infestation, it is justifia­

ble to regard certain locations ae •predilection sites". It is 

quite impossible to incise a bovine carcass at random, and, for 

that reason Regulations lay down certain incisions in Which 

cysticerci are frequently found. The incisions are to be made 

into. muscle groups where as little znutilation of the carcass, as 

possible, will result. 

Between May let 1936 and January 31st 1937, twenty-five 

bovine ca-reassee were totally condemned at the Bloemfontein 

abattoir. By minutely dissecting these carcasses, an opportunity 

was afforded to study the predilection sites, especially in those 

portions of the carcass which usually escape incision. These 

operations entailed a good deal of t~me and work, but it was felt 

that a irue and representative survey of the most common sites of 

infestation could only be made by carving a series of condernned 

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 

eo treated• but, on the other hand the ratio of light in~eatation 

to heavy infestation in South Africa is about 10: lt, and grossly 

measled material in an abattoir of the size of this, is relative­

ly scarce. In addition to the observations in the 26 heavily 

infested carcasses, records were rnade in 113 consecutive lightly 

infested carcasses. 
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~. ~ 
J..e Coul tre, during l1ia obunat1one in B&J.i in 19~'1. waa ut­

forded the unique opportunity or boning ~e:ry infeeted eareaas, and 

thus study:ing predilection sitee. Under 1Curo1)ean conditione we are 

precluded f1·om etnula ting Le Coultre • s invea tiga ti one. 

,.,;-· fairly compreheneive id,aa of the J.o.oat oomraonly infested Fitus .. 

cle groups may be obtained by reference \o the subjoined \able. wllic.t.s. 

shows the number or .menales wi1ioh we found in e:ich. group, in 26 carcne• 

1 es 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

sites. 

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

(14) 
426 measles were found in the hind limbs in 25 animals. 

ll) 
422 

s) 

72 

58 

44 

33 

32 

28 

26 

{7) 
21 

21 

...... 18 

) 

(8) 

( 9) 

.. • 
• " • 

• tl j 

• 
n " • 
" It 

" " • 
" ft 

• .. 

" .. " 

.. 

" 
• 

• 
.. 

shoulder and elbow in 25 animals • 

• external masticatory muscles in ·24 • 

..,. cervical& and hwnp in 20 animals • 

" external vertebrals etc. in 18 " 

" extensors and flexors of carpus in. 13•~ 

" internal masticatory muscles in 20 " 
" " external thoracic & intercostals in ll 

.. 
" 
• 

tongue and its muscles in 8 aniutals • 

" oesophagus &its muscles in 6 

• psoas muscles in 8 animals • 

• • heart in 10 animals. 

" sternal muscles in 8 animals. 

" diaphragm in 6 anixnals • 

§te~na~ ~scles grOHP included superficial and deep pectorals. 

Ext.e:;nal Thoracic !!!!.'! I;ntercosJ; .. ~l groJlR inolu..9ed Posterior deep 
pectoral, Latissimus dorsi, Serratus ventralis, External abdom-
inal oblique, and Intercoatals proper. 

9.ervi,ca.~s !!!!!!, !+J3:n;a &rou,2 included Tra.Pezius, Omo-tra.nsveraarius 
Upper Brachio-oephalic, Rhomboideus. 

(10) E6te;:n§1~ v.erj;.e!JF.§.l !!!Y§Cles grouR included Serra.tus dorsalis, 
Longissimus ooetarum, Longissimus dorsi. 

(ll) ?Aoulder and Elbo~ groEP included all muscles on the lateral 
and n1edial aspect of t e shoulder and humerus up to elbow. 
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~;12)~tensors and Flexors .2! Ct.:urpus group included Extensor cappi ra• 
dialie, Extensor digitalis communis, and lateral and medial Digi­
tal extensor, and Superficial and deep digital flexors •• all 
from elbow to carpus. 

(4) In this~roup were included all muscles of the hind lim.bs. 

In two cases the total number of 433 tneasles was found, 

that is, 328 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 oar-

cassee, an average of 46.3 per carcass. 

It will be noticed that c.tst,ic,erci were found in the sl1oul.,. 

der and elbow and in the thigh muscles of all 26 cases. In 24 

out of the 25 cases measles were found in the external mastioa-

tory muscles.The fact that less than half the number of measles 

was found in this group compared with the shoulder and the thigh, 

may be ascribed to the fact that in the latter pairs very large 

groupe of muscles were dissected, whereas the sections of the mas-

seters were considerably amaller. Statistics suoh as those 

shown in the table JhfJ.Y, 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 Blo•nfonteib it was extremely rare that 

no measles were found in this group in an otherwise measly car• 

case. 

The analysis fonned by our careful dissection ha.s brought 

to light the fact tl1at the hind quarters of beef are as important 

from the point of view of rneasles location, as the fore quarters. 
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.el;· 1'1/ .. 

It is quite possible that nurnerous lneaely carcasses rnay escape 

detection because no provision 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 comt)aratively frequent and heavy nature o~ 

infestation of the hind limbs, it was further decided to record 

the actual groupe of muscles of the hind limb, in which measles 

were found, in tlle last six carcasses we dissected. The follow-

ing was our recording:-

Ca.l:Q§.SS .Np. 20 :- Sixteen measles in both hind limbs. }luacles 
Semimernbranosus 4 measles; 

Carcass lJP. 21 

Carpass No. ~ 

Carcass !Jh. ,&i 

B1cepa femoris, lateral vastus:, semitendinosus 
8 measles. 
J1dduotors 4 measles. 

:- Twenty-eight measles in both hind limbs. 
Gracilis, Ad.ductors an.d vastus medialis group 
12 measles. 
S~imembranosus 1 measle. 
Semitendinosus 5 measles. 
Biceps femoris and lateral vaetue lO measles. 

:- Sixteen Ineaales in both !lind limbs. 
Gracilis and medial vastus 5 measles. 
Vastus lateralis 2 measles. 
Rectus femoris 1 measle, 
Semitendinosus 4 measles • 
.Adductors 4 measles. 

:- Thirty-nine measles in both hind limbs. 
Va.stua medialis, Pectineus and Q,ua.dratus 
femoris 21 measles. 
Biceps femoris~ Lateral vastus and S6nitendi· 
nasus 9 measles. Adductors 9 measles. 

:- :Nineteen measles in both hind limbs. 
Gluteus medialis 3 measles. 
Gracilis and, adduotore 5 measles. 
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Ca;rg~ass No,} 2~ :­
(continued 

Semitendinosus 5 measles. 
Gastrocnemius (fleshy belly of lateral head) 
4 measles. 

Twelve measles in both hind limbs. 
Medial vastus 3 measles. 
Biceps femoris, rectus fe;moris, vaatua la.te:ralis 
? measles. · 
Adductors 2 measles. 

It will be noticed that measles were found in the adductors 

of all six carcasses (twelve hind quarters) observed. It must be 

emphasised that the adductors and most of the other large muscles on 

the medial aspect of the thigh should be considered very important 

1 ocati ons for Q_xstice:rc~ boV~iJt The large muscle groups on the 

lateral and posterior aspects of the pelvic limb are also important 

sites, but it would be impractiea,ble to incise into tl1em in ordinary 

meat inspection, without grossly rnutilating the carcass. On 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 of the quarter. The 

incision coincides, rnore or lese, with those which butohei·s make in 

their shpps in cutting up the steaks .• i'he opinion of one of tl1e 

local butchers was asked as to obj eotiona Vlhich rnight be raised 

against possible mutilation of th.e quarter by the rnaking l)f such an 

incision., and he replied naively: •• 'Vie 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 carcast is still on the floor, just after the abdomen has been 

opened and the pelvis cleft. If the incision is to be xnade after 

the carcasc has been hoisted, meat inspectors will have to stand on 
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ladders. When rna.de on the ground, the cut surfaces gape open, but 

when the carcass is hoisted, it is difficult to see into tlle cut, and 

a hD'Ok is required to pull the two surfa.ces a;art. Several measles 

were found in an incision about an inch below the pelvic symphysis 

into the adductors, in carcass Bo. 23, described above. 

In the subJoined observations of various workers, it will be 

noticed t~at very few writers in Europe mention incisions into the 

shoulder-elbow muscles or the thighs. Two notable excep.tions are 

Buri and Krupski, who worked in S-witzerland during the Great War 

period. 

There can be little doubt that the recorded incidence of 

bovine cysticercosis will become considerably higher, if our co­

workers in Europe were to incise into, e. g. the t.rioei?S l?!:a.cP,.i~ 

and the adductor. 

Working on Bali Island, Le Coultre :found 1,33? measly carcas• 

sea.He divided these into three groups:• 

1. Cys;~.i,ge~:cJ: in head only, in 838 cases. 
2. Cystice.rci in head and carcass, in 300 oases. 
3. fysticer~t in carcass only, in 199 cases. 

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

of Germany, he would have missed the 199 measly oases entirely. 

It will aleo be noticed t.h.at tboae 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 Hannner, Teppaz. Valade, Claverie, Alix-, Le Coul­

tre, l~o-rot ). 
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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 

Cysticerou§ bovis. The inspector's permitted range of incisions .. 
is too lirr1i ted, and although it may ·be felt that in the standar• 

dized routine incisions prescribed in South Africa, he will pro­

bably encounter most measles, the possibility of ur1d.etected mea­

sles in the not incised hind limbs must not be overlool~ed. 

Heference to our table also di.seloses tl1e :frequency with 

which measles were found in the vertebral ruuscles and in the ex-

tensors and flexors of the carpus. 

It is intei·eating to record that in none of the 26 observed 

cases did we find measles in any of the viscera (except the heart) 'f. 

nor in any glands. No measles were observed in the fat in these 

cases, nor in the brain, nor the eyeball. 

The hump is very definitely a very co~non site for measles. 

Exceptionally 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• 

ele in any of the secondary incisions prescribed by Regulations. 

(This carcass was not mir.tutely dissecte<i). 

lVlr. ii'hatchert Health Inspector, Fort :Beaufort writes:-

"I have speci.rnens of measles found in bovines in the kidney,, 

eubm.axillary and ingu.inal lymphatiw glands, hard fa'i of the heart 

and in sllme instances in otl1er hard and soft fa.tA of cattle." 

The Town Clerk, l\..im.berley, advised me tl:1at in one case they 
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round measles in t.he lungs of an ox. 

:Mr. w. J. A1"1ns tro:ng. lrilea. t Inspector, V:ryheid v1ri tes: ... 

"I wonld say the tongue is the commonest site. I had a peculiar 

experience about a year ago. While the animal "~Has being skinned, 

I noticed measles lying on the surface side of the shoulder, and 

w11ell I did the shoulder cut not.bing was to be found, but found 

the head, tongue and heart heavily infested." 

It has been n1entioned t.t1at we also studied the predilec­

tion sites in 113 consecutive lightly i.nfested carcasses. It vtaa 

~.mpossibla to dissect thoae carcasses Ulinutely, since, in accor­

dance with Paragraph 16(2) and (3) of Section ll5 of Act :No .• 38 

of ltl9, as amended by various Goverrunent .hotioes, they were sub• 

j ected to fourteen da.ya freezing at ·l0°C. We had, therefore., to 

accept the number of cysts found in the routine and secondary in­

cisions as indicative of the oommoneat sites of infection. 

J5xeept in one case, :ln w.h~, ch a viable .c.x.s~.t~~-~rous wa.s 

found in the lil, Semi tep.pi,nosy..J!., no incisions W'ere made into the 

hind limb. The measle found in the s P.,Jlli t end.inosua muscle was 

encountered purely accidentally. A small piece of this muscle had 

to be excised frorn the quarter on aocount of bruising, and to our 

utter astonishment we found a viable Qysticercu.! bo;v:,l:.q. exposed. 

Not a single measle was found inrany of the secondary incisions 

which were subsequently made. This was another instance in which 

coincidence fortunately stopped a measly carcass from being pas­

sed as fit for human consumption. 
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In recordine the si tee of infection in the 113 ligl1tly 

infeated carcasses, we found:-

:Measles ill the masticatory muscles only, in • • • • • • • • • • • • • • • • • 40 casesf 
" n .. .. plus " shoulder. plus tongue in 5 .. 

t1 tt " tl " .. ft It heart .. 2 " 
" 

ft " " .. .. .. .. psoas t1 l " 
" 

.. " 
,. .. " shoulder, only, in 35 " • • • • • • 

" tt " It " tt psoas, only, in •..• l .. 
• n tt ,. h ,. 

diaphragm, plus sternum " l tt 

" " tt .. " " " 
,. 

shoulder" l " .. tt II • " 
,. 

sternum (brisket) only, n l " u H ft ft " fl heart in 2 .. • • • • • • • • • • • • • • • • 
tt ft " h tt • tongue in 5 " • • • • • • • • • • • • • • • 
tt ft tf Shoulder • oftly in lO " • • • • • • • • • • • • • • • • • • • • 
ft H ·~ K • plus tongue in F " • • • • • • • • • • • • • • 0 

" It li D ,. .. psoae " ••••••.•••••.•.• 1. " .. , . p '* n If sternum {brisket) in l .. 
• • • • 

" " n Tongue plus the heart in l .. • • • • • • • • • • • • • • • • • • • • • .. " Jf Se~ni t endinosus n1usele only, in l u: • • • • • • • • • • • • • • • 

.Analysing the actual number of measles found, and the 

v~rious nrunber of cases, we found in the ll3 carcasses:-

In the masticatory muscles in ••••••••••• 94 cases •••••• l29 measles. 
" " muscles of tl1e shoulder above elbow 6l • •••••• ll3 " 
" • tongue •••••••••••••••••••••••••••••• l6 .. o••••• 17 " 
" " h ea rt • • • • • • • • • • • . . • . • .• • • • • • • • • • • • • 5 " • • • • • • 6 " 
• n psoas muscles ••••••••••••••••••• 3 n ••••• 3 " 
" " sternal muscles (brisket) • • ........ 3 " • • • ••• 3 " 

diapl.1ra.g:rn. • • • • • • • • • • • • • • • • • • • • • • • • • • 2 
semitendinosus muscle • • • • • • • • • • • • • l 

2 " • • • • • • 
.. • • • . • . . l 

" 
" 

Thus in ll3 lightly infested carcasses we :found 2?4 

n;.easles. Of the 129 measles found in the masticatory muscles, 

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

internal masticatory muscles. 

The ratio of light infestation to hee .. vy infestation is 

reflected in the following etatistics:-

From July lst, 1934 till December 3lst, 1936, 1.060 bovine oa.r­

casees were found to be measly at the Bloemfontein abattoir. 
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or thie nu."llber 953 carcasses v1ere lightly infested, that is~ they 

were ·treated in the freezing chamber accot-ding to Regulations, and 

107 were grossly infested, that is more than six measles were 

found in the inoi si ons into tl1e carcass, excluding the head a.nd. 

the viscera, or a total of ten measles in t!te carcass, inclt.uiing 

the head and the viscera. 

Mod_f .. o.~- InJ.P..~.i~ ... 91!· 

Regulations governing the inspection of carcasses for measles 

were discussed earlier in Pa.rt Ilt of tl'l1s work. in tl1e section 

dealing with the routine inspec~ion of pig carcasses. For the 

inspection of bovine carcasses, the routine ie the same as that 

of pig carcasses, except that the following provisions are spec1• 

fioa.lly made:-

Paragraph l3(a) includes a clause which lays down that the 
cheek muscles of bovines shall be exa.mined by two or more linear 
incisions on the ou·tside a.nd a linaar incision on the inside, 
which shall all be rnade parallel to tha lower tj&w. 

The meat inspector ia not authorized to make a routine inci-

eion into the substance of the tongue, unless he has found evi­

dence of measles in the routine incisions, nor 1e he allowed to 

make any inspection incisions, other than those for the ex~-nina-

tion of the lymphatic glands, i11to the pelvic lilnb. 

Up till 1888 v·ery 11 ttle was known of beef measles in Europe, 

and between the yeara 1883 and 1889 only four cases of bovine 
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cysticercosis were found at the Berlin abattoir. About that ti1ne 

Hertwig recownended that the 1nuscles of the pharynx should be 

incised for the examination for rinderpest, and this led to inoi• 

sions into the internal rnaatioatory muscles. A nwuber of measl'es 

was thus found. The method was further iJnproved by Glag~, who 

incised t.he external rna.stiaatory muscles and found still more mea• 

sles in those tnusclee. This led to the first .. predilection si tear 

discovered, as van Oijen (1929) suggests, "by pure accident." 

Further observations led to the discovery o:f yet Dther "predilec­

tion sites", for example, the heart. the tongue and later tl1e 

neck muscles. 

Von Ostertag (1913) gives the following table sl1owing 

the frequency with which beef measles were found bet?;een 1888-90 

at the Berlin abattoir:-

l. In the masticatory muscles • • • • • • • • • • in 360 cases. 
2. In the heart •••••••••••••••••.•••••.• in 41 cas ea. 
3. ln the tongue • • • • • • • • • • • • • • • • • • • • • • • in 10 cases. 
4. In the thoracic muscles • • • • • • • • • • • in l Cfa.se. 

5. In the cervical 1nusclea • • • • • • • • • • • • • in 3 cases 

6. In the general 1nuscula ture •••••••••• in 22 cases. 

He mentions that with tl1e exce:ption of the heart, the vital or ... 

gans of cattle are uot usua-Lly infested with .£Y .... §.:~i,ca.~Sfi.· Only 

in cases of extensive invasions are tl1e lymphatic glands, lungs 

liver and brain infested. 

Von Oaterta.g quotes :Mo:r:~ot, wl1o found in au africa.rl beef 

anirnal that the internal maaticatol''Y rn.usclss were less s~rongly· 

infested than the tongue and the l1eart. .Q~~sti,c~~cA, were also 

found in large nu.m.bers in the u1uscles of the J!hOt~l_cl_!!., fo,~~ l.~t 
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cases dissected at Blo~nfontein. ) 

Flohil (l9l0) quotes Beunders, who found at the Groningen 

(Holland) abattoir the following order of rr,._*cauency of 1nfection:­

lj Heart; 2. Internal masticatory Inl%BOles; 3. External masticator.r 

muscles; 4. Tongue; 5. Diaphra~. 

Le Coultre, during llia investigations in Bali in :&:~2?, 

had the opportunity to dissect all inf~cted bovine carcasses. Le 

Coultre l1ad, therefore, tl1e pri-vilege to compile a ·vex·y accurate 

estin1ate of the predilection sites fl .. O.m eitCt.ual observations ot' a 

number of c~rcussea. At the abattoirs at Boeleleng and at Denpasar 

the CO!f.t.bined .rnnnber of tneasly careasaea during 192? was 93? out of 

a total of 3,810 slaughte.:r·ed during that year. 

Measles were found:~ 

In ·the masticatory 1nuselea ••••••• in 778 oases 
In the tongue ••••••••••••.•••••••• in l3l caa as 
In the shoulder muscles •••••....• in 114 cs.ees 
In the adduct ora................ in 109 cases 
ln the cervicala •••••••••••.•••• in 70 cases 
In the intercostal :muscles ••...• in 4o oasea 
In the psoas muscles ••••••••••• in 42 cases 
In the infra-vertebral rnusclea.. in 36 casi:S 
In the sternal muscles ••••••••••• in 24 cases 

d h i 10 In the ·iap ragtn • • • • • • • • • • • • • • • n ., cases 
In the abdorninal muscles. • • . • . • • • ln l7 os.s es 
In· the hea1·t. • • . .. . . • • • . • . . • . • . . • • in 14 oes es 

He also :found 5 cases with measles in the oesophagus, 4 in the 
hump, 1 each below the elbow and the patella, l in the brai.n and 
l in the kidney • 

.. 4.lix ( 1887), -wo1·.king in 1'un1 s, 1:-.ound the following order 

of frequency of infection: .. Tongcte, he¢' .. rt, muscles of tile thigh, 

muscles of the shoulder, croup, intercoatala, pectorals and psoas, 
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Hammer wrote in 1922 that in tonaer Garman East J~rica 

he found the ruost important predilection sites to be:• The adduc­

tors, the muscles cf the neck, the tongue and lastly the heart. 

Hammer was privileged to incise other parts of the carcass than 

those prescribed in customary European inspection tecrlnique. 

According to Capt. li. J. Lowe, M. B. c. VilS. , of the Depai~tJo.ent of 

Veter,inaey· Science and J~in1al liusba.l'l<iry, 1•a.nganyika, who WI·ot.e to 

me in 1936, tb.e chief predilection si ten in Tanganyika at present 

are:- (1~ '!he :heart muscle. (2} The :rnuscula.r mass of tha upper part 

of the hind leg, i.e. Bice:ps fernol .. is and. S~'lJli·tendinosus and also 

the Triceps of the arrn. (3) The tongue {4) The nua.aseters. 

l,eppa.z { 1923} wotking in Dakar (Senegal) :round t!;.e fol­

lowing ordex· of frequency:. Cervical muscles, rnd.sticatory muscles, 

heart, diaphragm and ad:iuctors. 

Val lade ( 192?) gave tlle following oi·der of :frequency t3 .. s 

l~epresentative of hie observations a.t HonJ.S (Syria) :-. Dia.phragra, 

heart, psoas muscles, mt~.t·H3eters, a.dductors s.nd cervica.ls. 

C1ave1·1 e ( 192d) found 'tl1e anconeus znus cle tl1e rrlost fre­

quent site of infestation in F'rench Guinea. It is difficult to 

understand how he incised the anconei and found more measles 

there, than in the larger euperlying triceps mJtSCles, in \lhich gr­

oup measles are, de:f"in·tely, very frequen·tly found. Claverie 1s cus...., 

tom v.ras to make two incisions into the anconeus muscle on each 

side. 
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j;%. 1'51. 

Prof. S.Yoahida of the Osaka Imperial University, Osaka, 

Js.pan, supplied a tt·anslation of' a recent paper wri t·ten ·by 1\l'aka­

niahiJ who found the following order of infestation in Korea:­

Heart muscle ?5:~ of cases; trunk musclee 4?.?% of cases; tongue 

30.0% of cases; Masticatory musclea 23.5.% of ca.aes; diaphragm 

20.3% of caaes; .lunge 19~7% of cases: cutaneous muscles 18.9% of 

casee; retina 10.5.% of cases; pericardial sac 9.1% of cases; 

gas·trio wall 8. 5% of cases; l.Ym,Ph glands 6. 5% o:f cases; oesoplla• 

gus 5.2,~ of cases: kidneys 5.2% of casf)a; pancreas 3.9% of casee: 

bladJer 3.3% of cases. 

Nakanishi, therefmre. gives n total~r diffgrent order of infes­

tation, and l1e found the maatio&tory Inuaoles ·to be, relatively, 

of much less iznportance as a predilection ei te, tlua.n most l!luropean 

writers. 1the comparatively high percentage of cases with pullnon­

ary, reti.nal and lyraph glaildula:r cyaticeroosia is also worthy of 

note. 

hanson1 {1911) daacl'ibed the pt·ed1lection sites observed in 

the United States aa : .. Hea.rt ?O%, tJw.aticcl.tox·y :muscles 47% of 

Cctses .. Dr l1o,hler, Cl1ief of the Bureau of An1raul Indu.atry, Uni-

ted States ..iJeparttnent of Agriculture inforrned ra.e that tl1e rnost 

prevalent seats of infection in the Ur1i ta,d Statea at the present 

time are:- Cl) The muscles of ma.stteatioa. (2) fl'x1e heart. (3) :rhe 

muscular portiotl of the diaphragm.. 

Veen~tra (1921) found t!1e following order of frequency at 

.Amst erda.m:- Out of 26 single measled cattle he found the exter-

nal masticatory 1nuscles infested 16 times) the l1eart 5 times, th.e 
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],unck (1930) pointed out that next to the masticatory 

ruuscles the oesophagus is the lnost cornm.on site of infestation. 

During four years' observation at Neum.unster, out of 120 adult 

bovines with live cysti .. cerc,i • he found:- 105 cas ea of tneasles in 

the masticatory muscles, 13 cases in the oesoPhagus, 5 cases in 

the heart, 5 cases in the a.bdon1inal muscles and one case in the 

diaphl'""agm. C·zsticercj_ thus appeared in the oesophagus in 10. ~;~ 

of cases, and in all these 13 cases only one live rueasle vvae 

found in the whole carcass. ln 1936 Funck recorded that in five 

cases he found measles to be extrernely shallow in various facial 

muscles, the lips, etc., and not necessarily in the usual sites. 

Funck advised that these superficial tnuscles should receive care­

ful attention. He also xnaintained that all "x heads should be 

exwnined on a table, so that the light could be shoae more readi­

ly into the cheek euta. 

Cattoneo (1932) also found that t!1e oeaopl1agus could be 

conaiQ.ered an iznportant predilection site of c. bovis. Out of 

40 cases investigated, he found measles in the oesophagus in l7 

cases. 

Messner ( 1931) described a case of a 6 years old ox in 

wllich a. nwnber of .. t;.l .. ~.t.~,qer,g1 was found in the oesophagus only, in 

Karls bad. 

Coussi { l9:.:S3) found at the abattoirs at Sousse (Tunis) 

that the heart wns the most oou.auon site to be infested, during 5 

years' close examination. Out of 621 ani:rnals infected 524, i.e. 
84. 3?% showed cardiac cyotio .. ~:rci; 318, i. i. 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:- Maeseters, tongue, diaphragm and heart. 1'he heart 

was infested in only lo.% of cases. 

Stengel {1932} advocated opening jhe pericardium in each car­

case, since he frequently found measles just below the pericar­

dium. 

The necessity 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 Tftenil ~agi-

na\a 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 C.t bovis in 

the liver of a cow. It was the only measle found in the carcass. 

Professor .P.G.M.alkani supplied me with photographs of cysti­

~~rgi in the heart, liver and lung of a bovine in India. (See 

appendix). 

Ma.hlendorff (1929) narnes a case in which he found a £ •. 'J:to.v.ig 

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

predilection ai tea were quite free. 

RJJmarke J>n. Inspection Technique and !'~colmnendations by so~e ... wri te.x£~ 

Many recent workers in Rurope have stressed the point that 
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Appendix "An. Photographs of Cysticerc~ bovis of the heart, liver 

and lung of an ox. Reproductions of photographs supplied by Prof. 

P.G.Ma~kani, Patna, India. 



Digitised by the University of Pretoria, Library Services, 2013

~. /6/i. 

meat inspectors should be allowed greater authority and more 

li bert.y for imspecti on. For example, in l9 32 B •. w:llller suggested 

the standardization of inspection technique in Germany, by rna.• 

king two incisions into each tnasseter. The masseters are conai-

dered the most probable site of infection by workers in l!.Urope, ant;\ 

1nany consider that by increasing the number of Ina.sseterie inci­

sions, a very much larger percentage of measles will be found, 

and that thei·e will be a corresponding impetus towards the even· 

tual eradication of bovine cysticercosis. •nong these writers 
. ft 

mention rnay be 1nade of .ii{lni bert 1\iluller, quoted by Le Coul tre, who 

in 1905 recommended that the external masticatory rnuscles should 

be .incised onto the crystq zygomatica., and the flaps fanned turn-

" ed right back. By this means .Muller :round 4.6% infected at Gu-. 

ben, and Junack 2% in Kottbus. 

" K • .Muller (1927) recommended doubling the nwnber of 

incisions into the 1nasticatory rcuscles. He alao advised making 

incisions ir1to the muscles under the tongue. All incisions should 

be examined very carefully, and only sharp, firm knives should 

be used. To ensure efficiency, not more than 50 to 60 bovines 

should be inspected by one inspector per day. 

Mahlendorff (1930) found o.al% to 0.9l% measles in 

cases where one cut ·was made, and 1.06i~ to 1.54/[ in cases where 

more than one cut were made. NlB.hlendorff mentioned tlua.t prior 

to June 1929 only one incision was made into each :tnasseter at 

Breslau. In April 1929 he found 0.81% infected, and in May 0.94%. 

In June that~year he made two incisions into each masseter and 
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found in:- June l.ll% ; .July l. 38% ; August 1. 06.% ; Septet11ber 1.11 

% ; October 1.53% ; November 1.54%; Dec~abar 1.22% ; and in 

1930 in January l. 42it ; February 1. 35% ; lJa.rch 1. 08% • 

Kern (1930) expressed the opinion that the problem of era­

dication of T§~nia saginata could be solved by thorough inspec-

t . +- , • H 1 10n vecnnlque. e a ways insisted on two incisions into the ex-

ternal masticatory muscles, and if possible into the internal 

masticatory muscles aa well. 

In Zti tsclf_l. :!· FJ..- ynd 1i1lc.iJ.hYg. 40 p. 386, von Ostertag 

(1930) recommends a double incision of the nu:A.sticatory 1nuscles, 

and if necessary, e·v•n t:ra."'ls·verae out a, when JD.ciJ.lY m.ore measles 

will be found. 

Platschek {1931) l"ecomraended three or even four incisions 

into each 1nasseter. Similar x·econmendations were made that year 

by Vlernery, who aavised that -the number of incisions in the ex­

ternal rnasticatory rnuscles be increased from two to three on each 

side. 

The new inspection technique in Ger.many, since October l3th 

1934, provides, according to personal infor.mation supplied by Dr. 

Heinrich Wage.rnann: "A careful inspection of the tongue, heart and 

external and internal masticatory muscles. At least two incisions 

n1ust 'be n1ade parallel to the ~nandible , and w.tlile the carcass is 

being dressed, cut surfaces 1nust be inspected for measles. The 

incisions into the masticatory muscles must be 1uade from the 
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border of the mandible to the upper half or the inside of the 

jaw, and as far as J.t ewt be cut into, u.pwa1'1is to the lYJUilhatie 

gland,s of the ear on the outside of the J••· • 

All Ge~uan writers. however, do no~ necessarily hope that 

a greater nwnber or in.ciaions in·to the .l:Lassetera will be tile n1ain 

solution to the taeniaai.a problein. Several writ,ers etreas the 

fact that the low incidence recorded at certain abattoirs is 

mainly due to slackness in inspection technique. i.mong these 

Juna.ck was a lead.e:r. Junac.k (1926) tol'l:lled tile :following conclu• 

siona: •The a .. tJparent b1& decrease in 'the incidence of CJst1cer• 

cos1s in some areas may be attribute4 to careless ins~~ection d.u• 

ring and after the war. owing to sl:>.ortage of ata.rr. or owing to 

va1 .. 1ous :modifications in inspection, or ow.ing to removal of 

£/Stj,ger,s.t. surreptitiously. by butcl1ers th :mselves. Otl.t.er lo· 

cal d1fficulti es may also be respoasi ble." 

statements. Juna.ek quotes:-

•r:ne incidence of mec.tslee in 8erlin was 22 times as hig.b as tl'lat 

of t.he outlying areas (IUI.i£1'bt.li.XI.l, w.b.erea.s actua.lly t.be 

slaughter stock cat~~• frOin t.be same re"iona. '* lurth~rntore, 

acco:x·ding to Junack, in 1~2J and 1924• 101 zneasly cu.-ttle were 

found at Bremen, whareaa no·t a single caae Wii.S found at .i~eclclen• 

bur~.! Strelitz, Schaumburg Lippe ar1d Hohenzollem. In 1931 

Junack wrote that during the war 1neat inspection was not too 

thorough, an4 it was posai ble ihat. in some .Placas where troopa 

sened it migl1t have been abJJent altogetller. Under suclt condi.• 

tions soldiers acquired tapewom infection and. later, in t.um 
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infected German cattle with Ccbovis~ Owing to closer meat inspec­

tion more cases of C.bovis 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 expreflsed by .Prof~ ( 1934), w.ho pointed out 

that it was difficult to compare the incidence of ~_bovis in va­

rious places, because there wa.s a big variance in the thoroughness 

of meat inspection. 

In addition to advising uniformity in inspection techni­

que, Zaug {1931) mentioned that the number of incisions recp1ired, 

and their locations, should be definitely stipula.ted in Regula• 

tions. That the human elernent was an important factor in the 

discovery of GlS~icerc~ was clearly shown by Zeug. Thus, there 

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

comparatively, in the following groups of inspectors:-

(l) The number or percentage of full-time abattoir veterinarians 

who found measles. 

(2) The nwnber 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 rneasles. 

Zeug qualified his remarks by giving actual statistics. 

Wernery (1931) blamed perfunctory meat inspection for the 

failure to eradicate bovine cyaticercosis. He mentioned several 

instances in which a much higher percentage measles wae found af-

ter deeper and larger incisions of the masticatory muscles were mat{e,., 
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After having made only one incision into each masseter, 

Jdraske found only 0.16% of cases •eaely at the Jena abattoir, but 

when he increased his masseteric incisions to two on each side, 

Juraske found that the percentage increased to 1.29. (Wernery, 1931) 

von Ostertag, l930)o 

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 

districtso 

Buri, working in Switzerland in 1914 and 1915, caused 

a big increase in the number of C.bovie 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 nmnber of cases from l 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 

extra incisions into the masticatory muscles, and he persisted 

with this practice, despite the determined protests of the but­

cherso It was he, ·who in 1915 recommended that Switzerland should 

adopt the Gerraan method of inspection, since the incidence of 

C...bqv~.s was high and warranted it. 

Guillebeau (1917) objected to the severe German mode of 

nepection, and considered that this method was too rigid for 
t!tt.A.#a 

witzerland, in ~nich country raw, or insufficiently cooked;was 
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seldom eaten, although he freel~ admitted that the incidence of 

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

" led Landjgg~ was commonly eaten. 

The same year, 191?, Krupski attacked the mild views 

expressed b~ Guillebeau, and pro~ed that at Liestal he found a per­

centage of 5. 9 in cases in which he freely incised the mastic.atory 

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 techniqu• and mode of control of 

cysticercosist as was practised at various Swiss centres. Thus he 

quotes:-

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

Basel - idem, and two masticatory rausclee were incised. 

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

StC.allen- idem. 

The .American Edition (1934) of the work by Edelmann, Moh­

ler and Eichhorn states that it is absolutely necessary to n1ake 

several cuts into the inner and outer muscles of mastication, to 

inspect carefully the tongue and its musculature, and also to in­

spect carefully the heart. externally and in terna.lly, af·ter 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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