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In b.is 11 Te)ct-book of lleat Inspection" von Ostertae divides 

the animal ~ar&sites found in meat inspection into (i) those not 

t.l·Et.nsri~is~i, .. b:le to r.:-.an through the cor..sttrilption of r.aei..i.t, ~nd. (ii) 

those p~trasites transrnissil:1le· to r1c.:n through the consur~IJtio~ of 

m.erta In the latter category he mentions but three parasites: 

"'·:..n endeavou:t· w'ill be r~1.ade in Part v· of this ~rticle to 

shovr tll.e irnport of tlle tvro fi:r.~et-nal·ned pe.rfJSi tes on hygiene, vvith 

special refe~ence to South Africen conditions. 

etion in this workJ since it is neither 

occur:re!J.ce in South Afr1.ca been l"ecorded. 

\n tb.e viscera (lnd tissues of sla,...i.ghter· ftnime .. ls 1 including :~:Jigs £:..nd 

bovines, \Vr.1.i cl1, ~1 thoue;x1 rJeLt may be c·ond e111ned o·wing to t1-.Lei r 

presence> ·will not give rise to an ~dult tapevvol"n: in :m&n .. Sor~1e of 

these c~rs.tic.er .. c...i:.,, ho\¥ever, are of irr(portP.nce v-rhen ~ .. rri vine c.t a 

differential diagnosis 1 and will be rnent~oned in that section. 
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I.IFE-CYCL:K •• 

I. CYSTlC3liCCS CELLULOS~. 

Tl1e P:v:.f3J~gercus cellulosa.e is a round to oval bladder, wl1ioh 

in young specimens may frequently be epherical, but in older 

specimens it generally hae an oval or even slliptical sl~pe. The 

1na.Xi1nwn recorded size is 20 mm. by lO mm. 

It consists of (a) tJ:1e eo•ca.lled bladderwonn capsule", or oaud.e..l 

vesicle, {b) the parasitic head and neck., or s.c .. Oif!C• ·rn.e ¢4Ctual 

bla.dderworrn is envelQpeu in a. whi tisll·gray trane:pax~ent ou·ter conn eo• 

tive tissue membrane, for.med by the host tissues as a protective 

reactor P.ga.inet the surrounding L1uscular tissue of tllG: l~oot-. 

The caudal vesicle consists merely of an outer cuticle anu a subcu­

ticular leyer. The cat1dal vesicle is easily r~Jinoved :from the conneo• 

tive tissue capeule1 and is of delicate atruct,lre, contuining a 

variable amount of fluid. It is very transparent, showing the inva­

ginated ~colex ineide the bladder. One portion of its wall is nar• 

rowly foldsd to form, w.hat was formerly Cl;.Llled, and iA still eo-

called by s 0111e w·ri t ers, t!J.e r.e9.9R_t,a. .. oH...lutn e~ o .. f._~.,q,~a... Tl1e ,P..CQ,~ i a 

invaginated into t!1e receptaculum, being attachAd to tl1e fold of 

the vesicle by its neck pOl"tion. the opening or "hilus", into 

which tl1e s0o~elb ia invaginated, is ex.trer.nely nurrow and barely 

visible .. ~e A_coJ..ex and its :t.~.'!~R,'t,aculwu __ in tl1e early stages of 

develuprnent grow in unison., ~but after a tiine tl1e scoleX:, outgrows 

its .recept§.cyJ,um. 
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The resultant restriction to the longitudinal growth of the 

scolex causes it to for.m a bow or bend into an Sw 1 or 6-shape, as 

Yoshino (1934) describes it. This constriction causes the compara­

tively long neck of the scolec to make one-and-a•half complete 

coils, and transversely folds it in the invagination process to 

resemble a closed concertina. The neck is transversely striated and 

contains numerous calcareous corpuscles, which are characteristic 

of tapewor.m tissue. Ransom suggests that the calcareous cor·puscles 

are composed of calcium albuminate. When treated with acid, however, 

the corpuscles dissolve, giving off gas, and they may, therefore, 

probably be composed of calcium carbonate. 

The size of tl1e head varies w1 th th.e maturity of the Clsticercua, 

When mature it measures from about o.e mm. to l mm. in dicw1eterG 

n1e head is spherical in shape. Its dome is formed by a prominence, 

the rostellum,.. a strongly muscular structure, wl1ioh is capable of 

contraction and expansion. The rostellum measures about 0.36 mra. in 

'l~height and diameter, and is armed with two rows of hooks. Owing 

to its contractive and expansive powers the :rogtellum may sometimes 

be deeply sunk into the wall of the head, and sometimes protruded 

into a dome-like proboscis. Four prominent suckers are situated 

antero-latera.lly, with the .£.0§1$SllHJA approxtmately equidistant from 

each. They measure from 0.4 mm. to 0.5 mm. in diarrleter. Leuckart, 

in describing the range of movement of the suckers, mentions that 

•the whole four may be raised up like ar.ms, extend in different 

directions, and then contract. This is very marked when the suckers 

feel about in front as though trying to fix th•aselvee to some 
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object situated in front of the head. ~ often as this motion 

takes place tl1e apex is 6.bserv·ed to sink in, and to remain in 

this position until it again protrudes and allows the hook• 

apparatus to un~old itselt.• 

Fig. 1. 

c. cellulosae head.. showing rostellum. 
with hooks, and on the left two 
.,1ckera pro111inently, other two suckers 
ess prominent. This scolex evaginated. 

artificially after 28 days cooling. 

Photograph by Director of Veterinary 
Services, Onderstepoort. Kasntn• 40 X 

Specilnen, Bloemfontein Alunicipa.l 
Abattoir. 
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Fig. 2. 

Fig. Completely 
evaginated scolex of 
Cysticercus mentioned 
under Fig. l. 

1la.gnfn. 7 X. 
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The double ~ow of hooks ia arranged into a circle on the 

roetellum.The anterior hooks are the larger, and the posterior, or 

smaller hooks al~aye individually occupy the spaces between each 

anterior pair of hooks~ thus alternately there are large and sznall 

hooks. The sha~e of the hooks is oharacteristio and a distinct "han-

dle" 1 "guard" and "blade" can be recognized. 1'he root processes are 

thick and the tips curved. The total nwnber of hooks in Cys,ti.oe.rlcyt 

gellY.l.C? .. 'li\! is from 22 to 32. Yosllino found tl1e number of hooks in 

tl1e specimens examined by hin1 to be 22 , 24, 26 or 28 • The large 

hooks measure from 0,16 mrn. to 0.18 mm. and tl1e small hooks O.ll mm. 

to o. 14 mm. (Yoshino 1 a measurements are 0.128 rnm. to O.l62 mm. • and 

0.100 mm. to o. 125 mm., reapecti vely }. 

In describing the developn1ent of the hooks on the rostellum , 

Yoshino states that tl1ey differ in el1ape acoordin"g to the develop1nent 

of the Cvstioercus oellulosae :- "The initial hooks on the rudiment 
~ L 

~~ the rostellum in C.oellulosae about 40 days old are like needles 

or spines, and gradually they curve outwards like the horne of oattler 

Tl1e :histological structure of the a.col.e~ of .Cysticercus 

Rellu~o~~~ about 40 to 50 days old is similar to that of the mature 

~§t!_cercus, and there are recognizable two pairs of excretory canals 

and very many calcareous corpuscles in the muscular layer deYeloped 

from the spindle cells in the first cell layer. 

In the adult T~enia aoliYm , the head is joined to the body or 

tro~jla by a neck, usually four times as long as the head itself. 
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The strobil§ is segmented, the segments being called proglottid~~. 

which, in the case of the mature segments, are longer than broad. 

The proglottides are formed behind the neck, in a continuous chain. 

The anterior segments are the youngest, and push the older, mature 

and gravid proglottides farther and farther to the posterior of the 

host's intestine. The total length of the wor.m is about 3.5 m. and 

in rare cases up to 8 m. 

The structure of the strobila is simple. Externally it posses-

ses a cuticular layer, which contains numerous fine pores, through 

whivh the parasite absorbs its nourisrunent. Immediately below the 

cuticle is a subcuticular layer, with a layer of cells on its inner 

surface. Below the cuticle are layers of delicate transverse and 

longitudinal muscles. The interior of the body consists of the paren~ 

chyma, which is divided by a strong lay·er of transverse muscles into 

cortical and medullary portions. The cortical portion of the paren-

chyma containe n~nerous oval calcareous corpuscles, similar to those 

~entioned in the description of the scol~~ and are distributed throug~­

out the length of the !a§D~i· They may measure up to 0.019 mm. 

In the medullary portion are situated the excretory, nervous and 

reproductive systems. All tapewonns are devoid of an alimentary 

~anal, absorption of nourisrunent taking place through the pores in 

~he cuticle, and excretion through "flame-cells" and a pair of dorsal 

Lnd ventral longitudinal canals on either side of the st~obila. At the --
tosterior part of each proglottis, each pair of canals is joined by a 

raneveree canal, and in the scolex itself all canals are joined by 

ransve·rse loops. 
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The nervous system consists ot two large longitudinal and 

several srnaller nerve trunks. which run thltoughout the strobila 
........... j • b Jtl - • 

These are joined by several ganglia and transverse commiseuree at 

the scolex. -
The Ta!Ria JO.iYm and all taeniae are hermaphrodite para­

sitae. Tr1e male reproductive organa are tl1e first to appea.r in 

young ~o~o~iigeg.1~ey consist or:-

(1) liu.meroue Wl.ll. which secrete into (ii) vasa efferentia 
lJ It • 4t • • ... lt 1 

uniting to fonn a (iii) Vf!.B~ sl.ife£ens, Which tonus a (iv) I.Wil&d. 

y_es.io;L,t. and ends 1n {v) a S.i:tt\1-.t•R.QJ:lt..l:A. containing a .ei;rllm•• ope• 

ning at the genital pore, wh.ich lies in a sinus on the latera.l 

margin of the R}·og;&rot:t,&&. close to the genital pore of tl1e female 

organs. The genital pores are situated on irregularly alternate 

m£trgins in successive ltl·pgl .. 9.~~~dg. 

lbe female generative organs consist of:• 

(1) A Vi£~ifla , opening at tl1e genital pore. It is a narrow tube, 

bearing (ii) a EJfanin~t XI!&W. and e11de in ·the {iii) .oo.tut.a. 

surrounded by liehlis' gland, ·where it is Joined by- the oviduct and 

the vitelline duct. (iv) 1!he o;rag, which ie single and lobed, is 

situated at the posterior part or the ..;:&~pgJ.g~i~l.• (v) The oo.t:fP! 

is also in contact with the J:j.tt).;Line glang. (vi) 1'he ;yJ;emJ. is 

cllaracteristic, and o.ne of the main differential diagnostic fea­

tures of the species, It has a median longitudinal stem with 7 to 

12 lateral branches. 

Self-fertilization may take place in each individual sexuallY 

mature J2J:O~l.otti.l. Tapewor.m.s may also bend double and the male 
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products developed earlier in younger proglottides may fertilize 

the female products developed later in older proglottides. 

1be embryonic egg-shell is thick and radially striated~ 

spherical, rarely ovoid in shape, a.nd measures o. 042 mrn. in dia• 

meter .. Leucke.rt 'a measurements were o. 06 nun. and those of Yoshino 

o.043 to 0.068 mm. T.he embryonic development takes place in the 

uterus, and the eggs contain a spherical embryo, with three pairs 

of hooks, the l:lexacan1!!!, ~l..ltwl'lq• The embryo with its 8l:nbryon1c egg 

shell is known as the onco,sph!'~ Yoshino (1934) found that 

under abnormal circumstances the embryo may have 81 10, 12, 14, 

16 or 18 hooks, instead of 6. 

Gravid proglottides measure 10 to 12 nun. long by 5 to 6 mm. 

broad. The gravid segments are passed to t~he exterior by the human 

host, in his excretum., and &.l"e frequently detached in short chains 

The worrn Inay live in man for years • and sometimes more than one 

individual may be present in one hoet. Yoshino (1934) intention­

ally infected hims.elf with ~~p.ea1a soliwn and studied many gravid 

;Rroglo .. t~:\. .. d.E;.[ • He found that the gravid proglo.t~t_i_d .. e .. s just dischar­

ged moved about, alternately extending t:heir anterior ends then 

contracting themselves. "During the extensions the eggs are push­

ed out from the uterus tl1rough t:t1e anterior end of the :eroglottia. 

With the extensions and contractions from 31:~000 to 55,300 eggs 

are evacuated and only 480 to 1, 500 eggs remain in the ·eroglp_it!§: 

he wrote. Leucka.rtlfound that the contents of the uterus of each 

segment was a cubic nun., and it held some 53,000 eggs. 
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D§.Vel,opplent oLCysticerou.s cellulo~~· 

The egg l1atches after it has been swallowed by tl1e pig (also 

by n1an., tl1e dog, or in at least one instance the monkey 1 as was 

reported by Walker), and the hex<:1canth embryo penetrates into the 

intestinal Wetll.The migratory course of the embryo in the body of 

i te intermediatt:l host, the pig, wa.a carefully studied by ·rosllino 

in 1933. Tl-1is Wl'\iter &xperimented upon a number of pigs, whioh he 

fed wi t~h large nwnbere of eggs of Taenia eolium • He obtained the 

following results:-

( l) The eggs of .':f§en.ifi sol.ium hatch in the upper part of tl'1e 

small intestine of tile pig and tile greater number of freed embryos 

enter the mucous membrane of that portion, while a smaller nwnber 

penetrcte into the middle or lower parts ot the intestines. 

( 2.) Tl1e nurt1ber of hours required for tlle hatching of tl1e eggs 

varies, and Yoehir1o saw freed embryos in t~he mucous rnembranes of 

the intestines 15 to 48 hours after the experimental feeding, and 

they were a.lso found in tlle internal organs and znuscles wi ti1in 24 

to 72 houPs after feeding. 

( 3) Embryos found in the intestinal wall usua.ll~r had n.o l1ook• 

lets, :having lost them by penetrating through the tissues, Ih1ring 

the early stages, 15 to 48 hours after feading 1 specimens with one 

or two hooklets could be seen. 

(4) i'he youngest C.zs·ticercus eellulo_S.i,.! or transitional forms 

found in t:he intestinal wall were spherical or ovoidal in ehape. 

They consisted of round cells, and under the microscope appeared 

grayish-wl1i te in colour, a.nd measured o. 024 mm.. to o. 03 mm. in 
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Length and 0.021 rnm. to 0.026 ram. wide. The transitional forms 

Nere mostly found in the tunica propria and rarely in tl1e tela 

submucosa and the muscular layers. In those cases the blood vea• 

sels in tb.e tt:tnica propria. into which trJ.e transi·tional for:ms 

were about to penetrate., or had penetrZ? .. ted, were congested and 

enlarged. The youngest CystJ,ce;rg~_ ge).J.Yls.Q§§e were z·arely found in 

the abdominal cavity of a pig be·tween 24 and 72 l1ours after the 

experixnental feeding. Those Cyst._i_cerci cellulosae found in the 

internal organa or muscles of a pig betw·een 24 hours 1-~n.d ?2 hours 

after experimental feeding were light greenisl1 in colour £~nd 

sp:harical or ovoidal in shape. rrhey consisted of round cells. 

Between 24 and 48 hours after experimental feeding, the size of the 

Cysticer..Q.1!.! was o. 024 to o. 042 1mn. in length and o. 021 to o. 036 

rwn. wide. Between 48 arHi r12 :hours after feeding the dimensions 

were o. 03 mm. to o. 058 mrn. long and o. 027 nun. to o. 064 m.m.. wide. 

( 6) Between 6 days and l5 l1ours artd 12 days and 15 hours after 

experimental feeding, t~tle young 9.Y/!ticer ... QJ._ ,Pel;..!3:1~.o.s .. f:l,!. appeared 

macroscopically as almost ·t:x·anspe::.rent and colourless spots • and 

were difficult to find within the muscles and organs, unless they 

were detached frou1 tl1eru. Under the microscope tl1ey were ligl1t 

greenish in colour, and spherical, ovoidal or cylindrical in 

shape. At 6 days and 15 hours after experimental feeding they 

were generally solid, but larger specimens were somewh-at cystic. 

T:hose examined 12 days and 15 hours e.~fter experirnental :feeding 

were cystic, contained a sticky fluid, "and through t:he cyst wall 

a spot could be seen, which might have been the rudixnen·t of the 
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head and its .f_<?!!_t .. ~,lum!• (It is ex)re~nely unlikely tl1at tlle 

last surmisal of Yoshino is cor·rect. I11 such young stagea 

there would be notl1ing :more than a slight thickening of the 

wall where the invagination will later occur. The scolex is 

formed tnuoh later at tl1e bottotn of the invagination or recep• 

t aculwn) • 

6. At 12 days and 15 hours after e.xperi1nenta.l feeding 

tl1e young Cystic arc! celluloaae were quite large a.nd cystic, 

and contained fluid. The cyst well becruu.e tl1inner tl1an in 

younger specimens and consisted of a cuticular InembranA and a. 

subcuticular layer. At a point destined to become the recep­

taculum, a great number of ovoidal cells began to accumulate, 

and the cutioulaz· layer of tl1at :portion beca~me tr.1.icker· and 

curved into the accumulated cell-layers. 

At 12 days and l& l1ours after experi1nental feeding 

the young qysticerci were found in the liver, especially in 

brain, espacia.lly in tl1e cor·tieal aubstar!.oe of t:he oerebrunh, 

W1 thin 12 days and 15 hours after experin1ental feeding the 

young ~.§-~j,.ce.:rs.;l. ,c,el .. ~l!.h.9Ba.J, were found in body :cnusclae and 

l1ea.rt 1nuscles and were accompanied. by round cell infiltrationS. 

From 'the above results Yosllino concludes the.t the 

embryos hatch in the small intestine of the pig, penetrate 

into the intestinal wd.ll, and tl1e raaj ori ty enter the blood 

strewn by tl1e capilla.ri es in that region. They are t.hen car­

ried ·to tl1e internal organs and mueca.es, where they davelor; 

into Cysticercj cellulosae. Oi;l1ers penetrate througl1 the 
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intestinal wall into the abdondnal cavity and. die tl1ereo 

On the later stages of' developraent of the p,.ystieer,c.B.!_ 

cellulosae various observers have recorded as follows:""" 

Hutyra ~ !,~re~:-

At 20 days ~sticerpus cellulosae is about the size of 
a_ pin. hea.d ltJ_., and tl1e hec:~.d is visible as a arnall white 
point .• 

At 40 days it appea.rs as big as a rnus tard seed., e..r1d the 
head may be plainly seen, but it has neither auekers noi' 
hooks. 

At 60 days the oyst ie a.s big fjws a pea, witll head with 
suckers and hooka, but no neck. 

After 3 months the "bladderwonn" is fully developed and 
bel1ind the head the transversely striped neck may be seen. 

ltr~Y.n-~1--~t:~.-rt..:.. .. 

The complete develop:ment of the Cystice1:cua .c~llu.lOJJ_aJl .... 
takes fron1 2t to 4 montl1s. 

The .9..Y.§,ti.~ .. l:cJ:ts requil-.ea about ten weeks for its com­
plete development in the pig. After about ·tv.io raonths the blad• 
d er'VI!Orm is already infective a.s the suckers and hooks are 
sufficiently well developed to allow the scolex to attach 
itself. 

At 20 to 30 days the .9.z~ .. ~_i...cer_q_u_s .c ... e.J..l1!l .. 9Jt~·.!. measured 
l.L~n. to 4.1 mm. by 0.8 ~n. to 3.2 mm • 

.t1.t 40 'tO· 50 days di1nensions were 3. 4 rru-r1. to 8.2 mra. 'by 
2.9 wn. to 6.0 nun. 

At 60 to ?0 days dirnenai ons were 5. 6 riL-rn. to 8. 5 nun. by 
3. l m..lll. to 6. 5 mm. At the last named stage it ljligl-'lt be fully 
developed and infective, but ms.y atill increase in size e:nd 
measure a. 0 mm. to 14.6 mm. in length, ·by 4. 5 mm. tc) 8. 0 mm. 
in width betv1een 254 and 325 da.ya after feeding. 

Twenty days after axperin1ental feeding tl1e rudiment of 
the scolex may becotne gr~..;i_.dually distinguishable. 

Forty to fifty days after feeding the scolex l1as deve­
loped fully wi·tll fou:t· suckers arising from its invaginated 
surface, and in 1 ts blind end the rostellum provided \Vieth 
hooks is formed. It measures from o. 83 mn1. to l. 9 7 m.m. i11 
.length. 

In Cys.t~cerc~s cellulosa.e 60 to ?0 days old, tlle scolex 
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is fully developed and its elongated neck is bent within its 
rec eptaoul·wn, showing on its invagir1at ed surface many fold­
like septa, because the scolex grows much more rapidly t~han 
the receptaculum. According to the development of the bladder 
the neck of the scolex elongates rapidly, and on its invagi­
nated SUl'"face nwneroua fold-like septa appear. Outgrowing tile 
receptaculum, it bends as a whole into an s-, or 6-like sl1ape 
and tr1e receptaculum becomes a tl1in mexnbrane. 

The histological development of the head, according to 

Yoshino, is as follows:-

At 20 days the rudir11enta.ry scolex is a simple tti'be, 

consisting of cuticle and subcuticular layer. The subcuticulay 

layer may again be divided into an outer (first cell) layer, 

w:hieh directly joins tl'1e cuticle, and consists of spindl~ 

·cells • a .. nd an inner layer (second cell layer) of polymorpllic 

cells. At 40 to 50 days the scolex ie almost fully develo­

ped and is provided with tour suckers and the rostellum. In 

this stage the suckers are herni spheri oa.l and measure o. 225 xmn 

to 0.352 m.m.in diameter.Still later, at 60 to ?0 days, the 

suckers .rneasure o. 326 rom. to o. 384 rruu. in diameter. 

II. CYSTICERCUS BOVIS. 

The general structure of the Cystioerqua bovis and its 

resultant adult Tftnenia Sg;?;inata x·ese.w.bles tlle Cl.,s.tic,ercue . 

..Q.!!1lulosae ~ Tgenia e oli um cloa ely, vri tl1 t:t1e following enur.ne­

rated points of difference:-

(a) Intermediate host, the ox; very rarely rnan. Adult host, 

n1an only. 

, b) The outer connective tissue menbrane ia very much thicker 
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q6. 
than that of Cystigerous celluloat~Ae, and tnuch more tir:nly atta• 

ched t . .O 'he caudal vesicle. 

ro) The bladd.e:r itself is lllUCll less ir61llaparent, and contains a 

thicker fluid• wb.ich is frequ.ent.ly more tu.J:bid t.lw1 in .P.x.•l~~ 

s &1:IP16,.S. UJJJ.l!Oga§ • t.he scolex is • therefore, lose vi si.ble. 

') The b,ladder is decidedly more graytsl'.t. in colour, and ve·ry tre• 

quently tlle fluid content• give the bladder a redd1ah•b:rowra 

tint. Piettre (1922) gives t.he •pinion tJ1a·t the red colellh~· 

tio11 m.ay be ascribed to the absorption of haemoglobin troxn 

tl1o surrou.n.d:lng snuacletJ. Val.ade (192?) augseets that th• 

reddi£~h tint ap;;>arently reaulte from lliatolysia of muacle f1• 

braa ae tl1e result of tl1e excretion of to.xic ltla.teriala bJ ilie 

scolex. 

(e) ~he Cyeticereu.s boyi~ ueua.lly measu.rea 7. 6 :mrn. to 9 1mn. by 

5. 5 mm. wll'an fully developed. 

{t) 1~:tae ecolex, espec1a,lly i~ the adult stage ia ver1 m.uol1 larger 

tha.:n that of f!L'!~i.c~r.R!l,q, ·c.el~~.l~&af!~ !Ji,f.rJ~.~ ,!LO .. l.:a.Ya• lt is l.o 
tnrn. to 2. mm. in d.iameter. 

(g) tl:he em:bryo 1s u. ll.exacanth (six•llooked) larva, but neither in 

the Cyeticercu~. nor in tit• a.dult stagtt hue tll& scolex a rca• 

tellum a:nd hooks. 

(h) the four a·ueke.re are even. more muscular tJ&an those of 9.z.'!.tAR.,J::. 

itYJL !!.el!-tJlc.2!'te.·1-~ma !l9lium, are ls,rger, w1 tl'1 unusually ·t:t,ic.k 

walle. As cou1pe·naation for th.e absQuce o.:r l'J.ooks. t.he suckers 

arc c.apabl• of greater suctorial attacl.unent. 

(i) J.~it:nlentation a.Jtoun4 tlle suckers is very well•marked in tl:te 

adult t~,if.l.!& !l'~).&A!l•ta. t:md gives ·tlle worxn the appearance of 
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poaaeasing a big black head • .Plgtnentaiion occurs to a much 

leas extent in Taeni! s.olj.g. 

The adult t.a,ewo.nn 1• much lontl'er 'than Tt~en• :m aolinrn J.::rt."-4 
~ 0 • I $Ill I .,,A • l :::::;.t .... 

maJ measure tro.m 4 to 10 m. in length. 

(k) G:rtaTid proglottides are trent 16 to 20 mrn. in length and trom 

4 to '1 mm.. wide. 

(1) Gravid eegnumta are cenera.lly void.ed singly. very :rarel7 in 

chaine, and may aomet1Jnes be liberated apontan.ewal-7 to the 

great discomfort and elnba.rraaantent ot t.ue human carrier. 

(m) Th• graT14 uteruu has 15 to ao lateral 'br~n~u on eitl1er 

side. 

(n) l'he embryonic egg•ahell is ovoidal, rr~:r•l.Y spherical, and 

measures o. 045 Rm'l· by <J .• 04a :tta. 

( o) 14alfomat1 one are quite c OJ:nmon in '], :tP~s&n~St• Thea e :may t.ake 

the form ot specimens with raultipl.ication of the generative 

openings. (l.euokart) 

duplication of strobilae have been recorded • .talai• (li3a) 

described a speciraen obtained trom Hraa11, in which the t:wo 

strobilae were attached, one at right ansles to the other. 

Leuckart states that he tound only one case ot znalfonnation 

in ~li'P~i& JL~.lt1M• 

(p) The worm bas bean known to liTe in man tor 20 years. Very 

rarely' ia more tllhl.ll one specin-ien found in one llost, and in 

that respect .L.euckart W&S correct -.hen he took exce.;)tion to 

the name !A.GA IS!lrilil (solitary tape·worm), and pointed out 

that Taenia .•P.s1na:~,~ was by far ihe mor·e soli taq. 
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'f8· 
( q) With regard. ·to the developuent ot ~.z.atic,tsrqc~a bgyi~ 1 liraun 

{1900), quoting Hertwig, cives the following table:-
... ,.... 

! 
;~:e of 1, 

CA'I'l'l'\dte·tiv• 
· ys t.:Lce:rcJ · Length/lll1Yl. 
~tn weeks. 

r4 < 

~ 

~ 4.0 
l 
r6 = 

4.2 
l. I 
I 9 ' 4.5 

""" I 

~ 
i 

i\ 10 5.0 ,..I. " ... , • I IJ IR i ,_ 
II 
t.·' 

12 n 6--6 
L it 
r l 6.0 14 

r I. 
a ll:S ',. 

{ 

16 It e. o 
~ .. . • ._ ........ I .. ~i~- "" 

... 

.18 i\ 6.25 .X. 71PO 
l 
I 

~2 j 1.~ 6.5 - a.o 
( ,. 

I • JFI I 

f 

~8 ;?.5 .. 9.0 
.l l 
I 

.tit sue CYSt. 
Bread th/mm.. 

J 

3.6 { 

J. f) 

3. 5 

3.?5 -4.0 
--·" 

q 

I a.?&- 4. ()' 

4.6 
.... 

4 f;' .g 

~-rn:r~• 

4.o 

4.5 

5.5 

Cy.s·t1 oerci. 
- "h•l 

Bcol•~~ , 
L. Jiron. Br.~ Natt\ral .Jxtenf.feti-t 

l 

2.26 2.26 

3. Q 2.6 

3.25 2.76 

3.& ._ .). 5 
1 

\ 
4.0 4.0 

"· ~ 4. 0 

-
u.o 4 ~ .. .o 

6. 0 4.5 

6. 0 4. 5 

?.(J 5.0 

fArt1fi• 
~1a~l.Y_. -

o.o o.? !• 
t 

l. 0 1.-:; ·~ 
i 

1. on. o 2.9 ·~ 
i 

i 

l.75Xl 3.3 

l.aA.l.o ~.5 

~ 

i 2 A. l 4 •. u 

;;; 4 l 4.25 
-· 
2 X 1.21 5. 0 

2..2oAJ..?5 o. 5-
6.25 

2. Q .i.. 2 ?.v 

' 
__.._,_... 

{Frobably includes 
tl1e neck. .w. J~. v. ) 

(r).£x..ss!s.•I91 'take about 18 weeke to attain .full developnent. It 

is uaually taken th.at a diagnosis ot cysticercosis will be 

made in meat inspection from the 6th week onwards - ·both in 

the case ot .... C .. )loyt_a and C.a.eelluloe;.i.!• 
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qg. 
§Jla.on.d, OJ:.J!.riJll~ Mf1c:tS! fJ.l JJ,J:e-:.fl,YOlt 9.! botl1 s;aec&.t.tJ• 

I.f man eats viable :rnta.sly pork or beet. w,a.ioh Illay be 

unde.rcooked, or insufficiently cured 1n il:ut o,ase of ham.. the .a• 

dult stages of t.he respective paraeites are eomruenced witllin 

him. 

The bla.dderworm is swallowed, and wi \hin 24 hours, aa a 

rule, •he scolex eva6in&tes :from 'the surrounding o~udal ·veai­

cle into wl1ich 1 t had been inv&.ginated. ~he evagi.nation ia 

cause<l by the stimulation of the l'J.ec.d by digestive juices 

whioll pe:nneate through tll.e "hilus• of tl1e invagination. 1'he 

head at"t;aches 1 t1elf ~o 'tl'te mucosa of the intestine, by me•~-• 

ot its hooks and suckers (la.eN,a !.C1l~t;U!!), or euckez·• onl1 

!~&.t)'li.'}- sJAiJnaa). 

Atter haTing obtained lodgJnent by means of the scolex. 

the tapeworm g:ron, and from tl1e neck the strobila developa. 

the 1nature and g:ravid segrnertts are ,PUShed f\u'ther to the pol­

terior by ·the younger seguutnis. Sel£•tert1lization la&Y occur 

w1 thin the proglottides. or proglottides xnay fertilize one 

another, and gravid segm.•nta are voided.. 

Contrary to the opinions in many text•books, ·toehino 

(1934), wl1o exn.minad stools tor .d-~&tAil !9~• and. Alettraa 

(l9J2), Par4ina (1932) and Fz-a,nzu.ni {1933), W110 ua~uned stools 

:for :~Dtna-s- §:,J,g1Jla,~a. found thai in the maJ ori t,y ot oases nwne­

rous eggs were found in tl1e taeeee, 'Whereas co1upurat1vely f.ew 

ranained in tl·~e voi<led proglo·tti4ee. Fardina explains t..he 

tact tll&t tlle detaclled graTid aegu1enta extrude eggs t11.roue;.b. a 
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ruptured uterine branch. 

!!i4&il!8.tA. explains that segments are expelled singly, causing 

rupture ot t!1e u t eru.a, followed by active oxpulei oa of 1tl1e ova. 

Kouri and Baenuevo (1933) found that egge of :ta-lllia !irB'.nau 

were obaerva.ble in 80% ot a tool e.x.am.inations, in i.nf'ected cas••~-

.iioore (1916) obaerved ii:te rate of growth. of a 1-i·Jn!-!i 

!!t<¥etinau 1n a student at \l1e .Poteh.etstroOJn ( T·ranaTual) School 

of .Agrieulture. He g.ave the student a vennifuge, which caused. 

the patiett to excrete a leng·th of ttapew·ozn1, which. aeeor-4.ing 

to 1 te a_ppearrlil.nce. save ltloore the opinion that tbe entire WOJ'm 

.minus its hea4 nn<i nee.k bud been paaaed. Some ti1ne later, the 

patient waa again troubled with the tAJ.lewonn. and a second. 

ve:nn.ituae waa adn1inistered, With t,.he result that the entire 

worm was passed. rb.e 'time between the tirat and aecond ?G:l'nli•· 

:fuges wae ?2 daye, .and the length or worm gassed. on the 

aeoa.nd occa.aion was 19ft. J.1.n. liioort '&hue eslimuied. \l1at al.l 

but the head m1d neck grew in that time. 

Vlb.en tl1e pig. or the ox, inges"a the eggs of t,lle :reap•.c·­

tive species Of Wi~ich 1 t ia the intentted.iate host, the l,i1'e• 

cycle is reaumed. 
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0 :r -
CJILLUl.OSAll 

.. • J .... 11 11 •• t ¢1st& ... • 

In the adult stage tl1e 1.aJWi& J.P.lr~ haa only been knowrl 

to develop in 1nan. Young, 1mmatuJ!'e ;t&tDW I.SU:wu ll'l~J.Y, however, 

live for a very ahort period in dogs and yossi bly in sotne other 

tJarni Tor es. 

J£xperilnerrtally we- tried tQ infect six 4oga • a Jackal 

( Ihoa l!)trtOJnelas) and. a baboon with ;\~& 12U.Ym at the Bloerdon• ._ 

teir1 ~~nicipal Abattoir. ln none of .these aubJ ects <lici ripe pro• 

glottidea or ova pass in t~be fa.ecee. 

destroyed and ex~Utlined 90 da.ys. ?0 d.ays, 60 day• an<i ~0 4a.~a. 

reapec'ti vely, after ll.aving beer.t .ted l.arg. e numberR of G. •.el1u.lasue. 
1 •• ::'!:a t ::t..=i ..:,, 

Dog NUmber 5 was k.illed 3 days after feeding, and dog l~l.UQber 6 W&l 

killed 24 hours after feeding. In not a single case were rnatur•, 

or im1na.ture .fi:a .. ~a.~ §..Ql~. or even eTaginatet.i. scolicee observed. 

Sirailarly, all at'tanpts to infect the Jackal fail~. At 

various periods, over fou.r 1aonthe, he received cow:ttlesa thoua• 

ands of viable .Ci£if~~.9..!Ui. g.tll.'l.l.q,sp.J!. Since infection over a pro• 

longed p.eriod did not result. he waa finally given s0n1e ,pork 

containing nwuerous viable C;te:Y..c.l.l;.'1l. peJel_u:J,.oaa.!, and daert.royed 

two days later. J?ost•l».o~t,eu ex•.w1i~tior1 revealed several mature 

:r&J'!AarPt.t tJ;liarai .. ~a.tA {htde;ti&-)etl&). and. man:v· thousr.1.ntts or JSp.J~.no.2.o.cci. 

gnnu+,UJ!~. but not a trace of Tptnlfi !.9At~.~· The intectiona 

with t,,s~r&1,nJil!:. and .if.·.~£9!1M!osu.e had resulted tron1 experin,ental 

feedings w1 'th ntJJJseroua 9;tt!_¥i~er~.+ .:t.en.l!!\1.0!-~!4 and ~Qfl..i.f\R .. ~-~.~CY.fl 
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cysts, whiob had been adl.niniatered when we tirs'l obtained tl1e 

Jackal, about four 1nontl1a preTiOtlelJ. 

Infection testa we~e oontempo,r~~.r1ly tried. en an ad.ult 

male Soutll African ba11oon. %11e baboon was kindly preaenteu for ex• 

perirnental Plll'llOses by the Chai:r.m.an of the .Parka Committee ar.td the 

Curator ot the Bloen1tontein Munieipal Zoological Gardena. lie was 

well housri at the Abattoir·. and lt1s diet ooneiated BtainlT ot truit, 

vegetables and bread. lie ;refused to eat mea.$. whe'l~er raw O% 

cooked. At first ht waa giV$n about tift,, Cv,st~c~:rr~t c•l:ali,O!t.t-e 
" • aL ~. &.:111!: rl'l~ .=.IDA ra • • 

hidden in b.ren.d, but, with tl:ut natural wilin,esa ot his lttirul, l1e 

frequently "broke the brecu! into crumbs a.n4 removed all traces of 

!l!.-1iUX!1• Measle• were tt1en stttffed into the pulp ot banana• by 

means of a eharp s ti ek or a pencil., and the canal tllu& tonAed 

was again eloeed over, 10 that the baboon cou.l4 neither d•tect the 

presence or the measle• in the bananc1a, nor could he notice that 

the banatJ.a.a bad been interfered with. lie to·ok t.x1e bananaa readilJ' 

and. 'by thia means a,.Pproxirnately ?10 viable pzq..tifitD& .9-!l;wa.~UJit 

and. a few 9e.J?Rli!, were ted to him, over a period of tour month•• 

In order to ensure that 0r1ly live measles were ted to him, we 

always t.e•rted Tiabilit;r ot the g;tst&oerci from the same pigs 1D 

o% sodium taurocholata solution and by actual infection testa on a 

hllllW.n aubJ ect, according to l).eller'a ancl Iwaniaq•s methods. At 

no time did OUJ' baboon excrete r.raenl& segments. J'our JaOn'ti:\8 

after the original feeding the baboon c11ed frorn acute p11eumonia,. 

oontracted during a. sudden co,ld and wet spell. 14 careful post• 

mortem uaJdna.tion was made, whloh revealed pnew40tlia, bltt not a 

single tapeworm, mature or i1mnatu.re fts found. 
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Un4er natural conditions, 'the baboon 18 no-t ca:rnivot•ous in 

the true scmse of tb.e word. although he r~y re~d on locuete. ecor­

piOrla and grul>IJ. In a tew· ir•a·tanc•• tJ1q lu:&·re lle4n lal@Ynl to attaok 

f'loek• of· sheep, o&u&1ng wilful d4atruct1on. A tavour1t• practice 

ot t.hese IrA~nAd.ing troopa of baboane 1a to 4JIItnbowel sheep, arA. 

leave the carcaaae• on t:t1e veld, but it is ver:~ doubtf\1l 1t the1 

will at ar.y time attack and make a meal ot piga. .lt ia, there­

fore, n1ost unUkel.y that t.b.e 'ba'boon will ae<Plire nat11:ral inf~,•· 

ti or1 at .~Dtnii !-.9.,~· Al thoug.\:1 ou:r uper1~rAento we.:re nwtle:tOl18 

att$\npts to intecrt one baboon, it e:ar1 r•t.tsonablT be concluded tm"t.t 

the baboon ia lrmnu.n.e to in.'teet.,ion w1 ~lt .~, •. lf .. 'l!i!Af!. even 1fA til attenp• 

ts tJ.t art1~1cia1 infectiort.. lt iB also veey unlikely tlAat arq ef 

the high&r antltropoi4 apca are subJect to the pe.rH.a1 te. In conelu • 

aion1 it may be mention~ that 1n 19J2 Cla,renb\trg reoo.rde<l tbft,t l\e 

failed to infwt VctTiottr.J monkeys tttith lr~ ~ • llis anab-

J ecte w~:re ted f'JeY'!ra.l .. C.s..:99Ill!• fresh t~peeirJens, t.z.s well a.a some 

wl:uch .bad beon preserv~ i,n a cooler tO'$ t¥1roe w~ek~t. 

tn ti"\e eyatlc et.rA&tt ti ntu~iber of r:mimale have b~3M ~-,tto a,s 

1ntermttd1ate hoata. .~\uthant1cal:\y 1t ~ts ·aece,pt.-l tJ'u.tt ~14 pig. ~'1&~1, 

t11e dog a.nd r~Jc~tly. the monJte;r are dofini te hoBte. In addi t.ion 

1 t has been .mentioaed by ecmut· writers t~t f..-.!JS!:.!Y1.'l!tJJa1! ._., f'rurld 

in shee:p 1 go11.ta, cuat.tle, ltoraa:'s, r;.ntttla;.>era, flf-ler and. b3r."J'e • ~wt 

tlte ident~1tication of ·tile .PJtP.,li9-9W wna ur•doubt&Gly enOJt•outt in . )' ~ • (u . t l9~A: t.tltU'l.)" oan ~~•. -mann.~;, . .,..,~ .·. • 

1'ho gz~t.!.c.e.tsi, fO.l.t.nd i.n Bl'lee.l' and goats we.r(J very pr-o'b&.bl.y 

c. 9V&!. whici:\ closely- :roncnb.les .~:a Ul-~lttl.i&~ti\ft• and hae ~ rol'telltWl, 
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bearing 2•·36 hooklets. Von Ostertag (1~34) mentions t.t1at 8iurea 

examined seven caee.s ot suspected c•.!C.Illulo,sa.f in 8heep and foutld 

titat tl1ey were actually atypical cases of Ca oviJJ,• 

In eattle and wild buok they 1.u.ay 11ave been the £.t.s.lJ.s..eJ:cUI 

of ,:';a.,fm.a IQ'Min&!. a tapeWorm frOln the hyaena. In 19J2 Uartin• 

aglia encountered. a pecu.lial' m•a.sle in a bovine carcaea at the 

Johannesburg Abattoir. "Xhe ey;sti.et£91 were armed anci unlike 

tl1e bovine l)ladderwo:nB. On turtl1er identification ltr.1llnn1g ot 

the Veterin.ary Research La. bora tory, On4.erstepoort conside:rod 

·the hooks of this c;rs,J:c~tr9~~ resembled tl1ose of LAxac&&i•. 

It ia possible tl1a.t ·tr.te ,cy,e_~&!tfCi found in equintta, allte­

lopes, etc., were miata,ken by some writers tor 9AH;Q.!~.~~!,.f],U• 

Some yeura ago, during tl1ree years' aenioe in the wild..er 

parte or the :Beclluana.larui 2ro·tectoraie, tlle :present wz-iter found 

wrJ.at he took to be C, QSPJ,.W.~JU%1 in two .African bush pigs (.Poia• 

i9.Q.CA~!JlV~. ol:10.iropotea!) • Bot11 ·wilci ,pige were eltot by native 

attendants, antl in curiosit.;~· the .,.J' .. itar .inapeoted. t.ue c&rca,atJes, 

which. were fow1u to be :h.eavily 1rtfested w1th meaalea, wh;i.ch close• 

ly resembled tr•of.fe of tr£e d01nesiic pia;. Unfortunatel¥, owing to 

hi• remoteness from oiTili.zation at the time, the write,r wae 

unable to examine the cz;stiperc~ xuicroscopioally, or, a1nce it 

·was also impossible to send. apeciz~.ena al'IGY, owins to no presel'Ta• 

tives being available. it ns impoaaibl·• to have t.J1em definitely 
.. 

identified. Dr Monnig mentioned to the writer \l1at MJ-• .i~arz-is. 

who was engaged on tlle Government •e tsetse•fly cam.paign in Zulu• 

land, reported s1m1lar caaos to b1m. J..ccording to JJaubney (19.16) 
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up ;o date there ia no reeord ot C1.c.IJ.lul2§&J trom all¥ ot tbe 

wild piga of .Na•t A.frioa. 

the infestation ot the pig with P:t.il.J.IlSMI Alllulg!&l is 

usually of a very i1eavy and generalized nature. In tJ1is reep,ect 

1 t often diffe.n from the infestation of tlte ox w1 tl1 9.e..:R.2Ii~t.. 

In the pig •pred.ilection sites• ;:..re somet11uea mentioned, but 

that terru, in South Atriea, ie really only appliea.ble in the 

exceptional oases pt light infes~ation. 

At the Bloerntontein Abattoi.r we l1Uld• a eyetett~atic studJ o:r 

so•called •:predilection sites" in order to ascuertain w.h.ether tl1eae 

sites corresponded with those described by olcier OTerseas authors. 

lluring th.e.t calender years 19~5 and l9J6• 180 .Pigs ••r• founcl 

measly. Of this 11umber the great 'bulk were grosaly infested, and 

only ao l'l.ad less tl1an 10 measles in t!1e rout111e inspection inci• 

sions. the ratio ot i : 1 hea:Yily to lig;btl7 int:t.Jt'\ed careasem 

was mere or lees fairly representative of infection in other parts 

ot South. Af:rica. .I·~ ie interearting to record t~t from Swellfln• 

dam an excd~ption to th·e :rule was reported. the Aba·t·toir Supe:r·in• 

tendent of that nmall centre adYiee4 n1e that he had noticed con• 

siderably more pigs ligh'tly infested 1n t.h,e Swelle11d&m abattoir 

than during his preTious service in abattoirs in the TranaTa.&l and 

lfortt1ern Orange Free State. 

In the aubJ oined table tl1e r&tios of heavily in.teote4 to l1g.bt• 

ly infested. ca.rca•aes a.re given tor IOXlle centres in the Union. 
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The ratios giTen ttre only in respect of such centres where ~:etual 

observations were recorded and the details were available. A 

nt114ber of superintendent• of other abattoirs, who d.i4 not keep 

tactual reoordts• a4vised me that 1n ge11~ral the nature of int!Jsta• 

t,ion wam va.ey t1eavy, and l1gb.tly infested caaea were rare • 

.l.tE.ulyemi th {Btl. ) a: l 
Jewoastle •••••••• ?:4 
iotchef'trtroOln ••••• '1: a 
Gem.iston ••••••••• :6:l 
Klerksdorp ••••••• la:l 
liiddalbl.t:rg (fv·l. )10:1 
Nigel... • • • • • • • • 5: l 

lluatrmburg 100: o. 2 
Bloemfontein Q: l 
.Kroons.t;;i.d...... :3:1 
.B•thlel1am •••• 19 :1 
Fort B•autort Stl 
George ••••••• ?:3 

GrcJ.tt.ff Reinet 12:1 
U144elburg (eJ 4:1 
P.llli za·beth ••• 52:1 
~eenate11n.. • 19 :l 
R;tversdal.e •••• ?:1 
Uit•~age ••••• l9:l 

tnte flttJperlntendent of the Fort Beaufort abattoir 1nde tl1e fol• 

lowing obeervation:. l cyst l ca:rC!.1..81Jj 2•5 cy~ts 2 carcasa:ea; 

5•10 cy,.ts 2 caroaese11; over 10 eysta 4·0 cartuleaes. 

of heavily infasted carcasses to l.~gbtly infeeted Cttroaases at th·e 

1896•96 
1896-9'1 

1899 

62? 
b09 
325 

~tensivaly 

!ut.~,!? .. ~~e.~.· -
304 
¥'',it., 
,(;VA 

ll8 

~}23 

268 
2()'1 

about 40 )'ttliire ago, the ra.tio of lig}ltly infested pig cn:renaoes 

to heavily inf~eted pig cttrea.~ses 'W&S tou.nd to be aligh.tly hig!H!r 

in favour of light J.nteetation • Von Ostertag, howttv,r, ·poi.n·tu 

out that the rntio of heavy~ infestation 1e mucll .b.ig.her in tl1e case 

or 11oga tl1an in tile oe.ee of' bovinee w1 th. 9...t .. :bm.!• 
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Le C~1ltre (1928) gives the following ratio obiained du­

ring ids inTestiga.ti one in the .N'etherlande ~at Indi ee in 1927:. 

J3oeleleng: 36 cases:. 1'7 heavily infesied; 19 lir;l1tly infested. 
Denpasar ~ 2a cases; 18 • n: ; s " • 
)laka.asar \1926): a& caaea. all with leae than 13 nu:taslea. 
Soerabaia: All oases heavily i:nf•steu. 

In the usual eases of infestation wit.h Cl1 s.WlU<iUI.!i;.ie pigs 

may harbQur many illouaands of pa.rasi tea. It ia quite conmton ·that 

(...'rdly a fraction of' an inch ot the ca..reo.ss utay be x1oticed fx·ee 

trorr1 bladderv:orms. 

In Ol'"der to arrive at a qu.antitive eati1nate ot the nurnber 

of bladderwonna in h.eavily' int"ested pig carcasses, I cu:~u•:ed a 

count to ·be made in. small pieces o:f Jneu.t front 1Jwo h.eavily infested 

pigs at Bloar.tontelll Abattoir. 

and tll.a ac·tua.l ntaae of meE.t.t 1 ts ('l:f weigl'a.:1. Tlr~t firftli, .1•1&: v1aigl:u'd 

75 lbs. atripped, Md tl1a s~3cond, a fai:rly large pig, 150 lbo. No 

vi "e~' of any kind wel~e 1nclurleu in tl•e weig.h.ts. In each cas~ a 

ted ntu.sou.l-ature 011 ·th.e ntediu.l as.vect ot tll.e tl1igl1. &ell at .. a~ll 

piece of 111eat weighe~i t ou:1ce. l11 the firZtt p1eQe ~~• found 30 

measles, wl1icl1 represented oOl!1e 128, 0\JO t::l.~J;t_i.cygi 111 tl1e pig, 

zninua its head, heart, liver, l:;ra.in and to·ngue, all sitea where 

Jlany m.ee.f1les migltt l1s.ve been fo11tJ.d. In the second .PiGott we found 

.184 lne&:lsles, which reprew.senteQ amn·t QOa,aoo ~zn:§~S.S!~RA. in tlte 150 

lbs. pig, zninus its hoacl and viscera. 
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liall {1920) found. ?0 QX!!t&cej~st1. in fl Blnall piece ot _pork 

which Weighed 0 graUU!U!IJ• J:nua l18 ·e&t,1mated tha.t SO lttanJ thousand. 

measles were to be found in tile enti.re oarcase. 

K:ohemaet•ter found 133 measles in 17 grammes of pork, 

re1,)resen·t1ng ab011t ao, 000 t.o tlle kilograttune or 2~ lba. 

At .Bloe:m.fontein we judged. all carcas~:Js in wh.ich more than 

10 iZ~qJ.:£!1. were found, in the :r·outine i11cis1ono. as hea.vily 

infested. During tll.e calender years l9Ji an4 l9,J6, lov heavily 

infested _pig carcasses were found. Ste.tiatice are not available 

of' the predilect.i on .s1 tes in all t.he h.eavily infested carcass ea. 

More accurate observations were made in respect of ihe thirty 

ligh.tly infested curcasaes. Xe:r1 heavily 1nfente<l pig carca.aaes 

were, however, caref\l.ll)r surYeyed. Hea.alee were 1nva.riablv found 

scattered throughout the Inuacuatu.re ot• the ca.rcuesea. They were 

more d.ensely locate<l in 1f~he muueles above tile ol'bow ana in the 

neck 1nuscles. ln1"eot1on of tltta t.hJ.gb muaclea (leg of .POrk) 'WfitB 

very heavy, and invariably nwael·oua measles were :found ir1 t.l1e 

~erinea.l region. .n.lthougb. in tile ter1 l1eavily infested pigs, 

closely examined, a fairly l1eavy infestation ot the 1na.at1c•tory 

:rnuscles was observed, 1 t 'Wa& relat1 vely less bea-v·y than w·Gu~d 

have been the case of gross intesta:tion of 9.1 bov&! ir.t tl1e ox. It 

wil.l be observed that not a sing1• measle was found in the rrw.a• 

seters or il'1e pterygoid tnusclee of tile ~v lightly in:teated pig 

carcasses. (See predilection si tee in light :tnfesintiorts.) 

In tlAree of t:he ten obaervati ons ~ st..=\:{~lJl.oau,• 
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were found in the fat and subcutaneous tisaues. The a.bdomill&l 

m\.u&elea, intercosta.ls and cenicllt.la wex·e 1nVal·1ably il'lfeste·a. 

As ~~ rule tlle degree ot infestation wno lighter in the aWominals 

aynd intercos·tals than in the cenicnl~&• Tib.ere usual.ly• nume~ous 

eyets were foU11d. Otl1er eitea 111 wh1eh n:teasles were invariably 

found in the ·ten ob.:t~rvationa were, in o.~der of 4ens1t.r:-

tr;~.e peoas muaclee; tl1e aub•vertebral ra1aaolea; ·tl1.e tongu•; tho 

heart: the oeae:pbageal museulatu%"&1 the 4iaphra@)'l• In t~ix out ot 

the t e11 oba ervati ox1s cQt:!l ~~!!:'L~. were ~ou.nd. in the brain; ill two 

out of ·the ·tan observationa 111 ·~l1e eyeball and oonjuncti "1!1.. ln 

none e~t ·tlle fipecial o~beerva·tiont were ~g§..t~! found in tru& 

test,icle• ot boare, or in tlle vagi:t'l.St and u.teru.s .of soW~, respec­

tively. (Of tl:o.e ter• a:pec.1s..l Q\l$en·~t1ollB, two w•re l>oars,, fiTe were 

sows arui tiU'ee \Yere caatr&.te"• ) On tlt l1taet one ot.her- occasion in 

each aender did we finc:l measleA irl the rttapeetive genera t1 ve or­

ga....~e. Intra,..u·terirle i.nfe·at.ions of" toettultee wex~~e nt~Yoll< observed, al· 

though. on a fev1 occasions pr~~gnar1t sows were inz:~.d,vertzttl\ly ·slauglA• 

tared 

In ·the alx eases of cerebral cy1ticercosis, c·erebral Ji.iii.L.~ 

.Q..ttl~.1 w.-.re found singl;;t in 2 caees. •ix cysts in. 1 ease, eigllt 

. cysts in 1 cnse, and ru.:un.trous cymts in :Z Cl;t8es. 

In n.tost countries .ttegulationa governing meat inspectiOll la¥ 

cown stan.driX'd x·otrtine ineisionat wl:t.ieiJ. are to be ntade into carcal• 

see. witll a view 'tO iru!lpt}otion for .Ml!!i,Q./U:S&• !3ucl1 rou,tine ittci• 

eions are w1ue in-to a .careane so as to exptHiiG su.rfaeas ld1er·e 
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rnpasles are most frequently tounu, vi thout zuutilating the carcass. 

In liglltly infested pig carcu.ssee 1 t is quite possible to miss 

.£.iilt .. J.ce,;,9.!.. wt1icll. may be present, but ltave not been. exposed 

during t.t-1e routine inspection. 

lrvine•UrJith (lOll). in "fhe iteport o~ t:t1e »ireotor of 

Abattoirs anti l.ive Btook .t4\.rket, Joilar.tnesburg. l9lO•ll", 1nentions 

that during that year under report ·two pig Ci~,rcaeaes. bearing th.e 

abattoir flpaeaed" stmup, w~re afterr1a:rds foi.lrtd. in buteher shops 

to be measly. In the one Ctaf$e mea.elefl \1&I1e tcund by the bt1tcll.ar 

hin.to elf • &J:.Ld in the other cc.n ~ by one ot the li!uni ci pal. B.eal th 

lnspeetol~. Col. Irvine•Stn.i tl1 points r1ut that it would have been 

diffievlt to detee·t mea.alee in tho*e canes, witl1out mutilating 

the C~ircnsees. 

For the inupect1Dn of pig carcasses for g;g,e1tj.._q;?,LC:.!, in So11th 

A:rrica, Regu,lations have been tx-a.mod Ullder Section llG of tl:e 

Jtublic liealtl1 .Aet ..No. ;;)6 of l~l9. ( Govern.11e11·t Notice lio. 2ll8 of 

1924, a1 £Una:1ded by Gov:.:rnnu-tl'lt .iioticas Nos. 2015 ot 1'926, 112 of 

1929 and 14u6 of l9J3). 

J:~arat;ra,pl1 13(1) reads:• "An 1nci.sion mllllll 1u1 J:!l&de into 
each sl1ould er 1J ehind tilt' elbO"fA'It "xcept in. tl1e cam a of a carea•s 
int~ded fox· export ove~aeaJt.ln the cas+! of a pig ca.rca.$e in.tonded 
for baeon &Yl incis1Qn el:tall be mad~ in the fillet (peoae muscle) 
in lieu of tl1e a.foreaaid incision. • 

Paragraph l6 (1) reads:- •~very n1ent inspector :finding evi• 
dence of bladd~rwor::n d!s~1se (.t.ai$aslta) in a sla:agJ:1t<tred anirn.al 
du.rin.g exumina.tion in accordble vi th l\egulat1on 12 ( Gt)ne:ral 
exam! nat! on :for all earoHe* ea) ax1d la, sh.r.lll furtll«Jr ratlke the 
add! tional examiru.1.t1on of!• 

Head:- Inspection incisions into inruar and oute.X" ttiuecle of tl1e Jaw 

Ton{t-;ue:. Ina;;>ect.lo.n ot tl1e surface and incisions into tJ1e ntu.Rclas 
ot e,ttaehmet.rt and tllf! tongue p;r·op.ar. 
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Pluck:• Examination of the laeart and oe,aophagua. 

Stomach au4 Intestines:- ~~nation, ot the outer au.rtuce ot tlte 
stomach and intestines. 

Ca.reass: • The f'ollowing inspection incisions shall be raad.e into 
.stfJ,sQ side of tl1e ea.rcaaa: • 

Mueclea or the shoulder beh1ncl tlte elbow •••••• 
Chuck (by which is understood the ltruacleel 

on the donal aspect ot the thora•. 
c1c cavity •••• 

Uu.scular diaphra.grn •••••••••••••••••••••••••••• 
Fillet •••••••••••••••••••••••••••••••••••••••• 

? inciaiona 

l incision. 
2 incisions 
3 1nc1siona 

Apart from. tl1e toregoins th:ree incisions lauat be made into 
the pillars ot the diaphragr:G. • 

lt will ·be observed tbat according to the above .Regula• 

tiona the Meat Inspector is virtually a~lowed. to ntake only one 

incision into each shoulder behind tJle elbow, or 1.n the case of 

bacon pig•, into the paoaa n1uecles in lieu of those 1ncis1ons, an4 

three 1ne1ons iri'o the pillars of the diaphragm. lie is only anti• 

tled to make the subsequent 1nc1aione enumerated in Pci.rugraph 

16(1) after he lutts found evidence ot bladdei,orms in tl'te :r:outi.ne 

"' lnoisions. 

P.YI~iQtJ:Ai gelJ.J.ll.il&! are occaaional.ly encountered in most 

unusual locations, and may very eaail)' be overlooked in routine 

1.napect1on. In Se_ptexnber 1935 I reported an interesting case in 

the ~9u.rruil R.L 1la .§.gp,tp. Mti9£Yl V g$er1nau !.tdiff:\\ .4-as.oq~a:t,.i,OJl .. 

6(a) p. 191. The Senior ltleat lns,peotor at Bloewfon~e.in Abattoir, 

on ezsm1ning tl1e 1ubmaxillary lyJnpb.a:tio glands of a pig for tuber­

culosis, found a .a.xs~ist•J'clll in t.be gland of one side. I confirm• 

ed his diasnoa1a or C1 c.IJ.}.JJ,OBiftl• In none of t.b.e legal :routine 
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incision• we:re 2Y•l&£V9.l found, but on making tl'.te secondary ino1• 

sione laid down by .Paragraph 16(1 ), C::ta,;lAct£1& £!AllJJs9!!11 were 

tound in the following locationa:-

ln 'I inciaiona into tl1e li. Trice,p• Bracllii and •· Deltoid.au.s 

on each side 2 QYI~&Cil!1 ; J:!aoas tuuecles l. ... U:.I.U.UI.9lll• lio s.t.~ti~· 

.su:r·ci were found in any otl'ter 1nc1eione. lt 1• plain \bai but foza 

tl1e fortunate diecovery of a o,z·p~.i2!fJllJ!. in the subtti.&iXillu.ry lympb.­

a.tic gland, a veq unusual ei te, t.l'ua oa.rc,as• would lla.ve been _paa• 

s eel as fit for hwrtan conswapti on. 

In iovember 1936, Dr. Bttkker, llunicipal Veterinary Of:fioe~, 

Pretoria, encountered several ,,zs,~.~cee;o~, in a pig's l.iTer. lfo 

S13J7tUUJ:S! were fottnd in routine inciaions. Being 1n doubt aa to 

whetller these bladderwo.rJue were ft. e!Jr;J.p.lcoeu,t or 9.• tsiool:.t.&s, :Bel£ .• 
.. . 

ker sent tl1e liver to Dr.Monnia, On4eratepoort. ln anawer to an 

• enquiry from trut aa to the identity of the !l•UsJu:o!. llr Monnig 

replied : • • the bladd tt:t'WOrme in tlle pig 11 ver sent by l'lekker are 

unfortunately not tully developed. ~· hooks are still young and 

imperfect, and ao it is no\ possible to identity them, but the 

nwnbe:r of hooka cu1nc:ide·a wi \h tll.&tr ot £.tJL~).yl9JlUi.tf 

For economical reasons 1 t has been cus tom&T.f in moat South 

African abattoirs to cond.aun al.l ,Pig carcas1es tou.nd infected w1 th 

measles, althougll instru.otions 1n .Parat~:raph 16(2) a.n4 (3) do not 

preclude lightly infected pig caroasaea from. reee1Ting similar 

treatment to lightly intected bovine carcasses in oolcl storage at 

znizma ten degrees Centigrade tor 14 days. 
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In Bloemfontein, therefore, we were afforded the o~portunity 

of atudting predilection aites in tb1rty li~1t~ infeated carcaa• 

see, wtlieh were minutely diaaected:-

Measlee were tound: 

In muaclee abov• the elbow onl7 (Trioepa eto.) ••••••••• 10 caeee. 
• • • • • 1 p ua paoaa ••••••••••••.••••••• 4 caBes. 
" " • • • • • plua thigh muacles... ~cases. 
• • • • • plua thigh l11UaQlea. • • • • • • • • • • • 6 cas ••· 
• " • • • plus c eni.cale. • • • • • • • • • • • • • • • 2 caa es. 
" • • • • plua heart................... 1 case. 
" • • • • plus tongue ••••••••••••••••••• 1 oaae. 
n " • • • • • plua cervicala..... 1 oaae. 
• heart only. • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 c a s e. 
" muscles a b-oTe the elbow. p1us peoas , plus eullmaxill.ary) 

lymphatic gland ~ 1 case. 
• heart, plus tongue, plue oeoophagus, plua cervioale ••••• l case. 

In other word•, in 30 B9eciall1 observed lightly infested 

carcaseea at Bl.oemtontein, SY!LU..c.su:o! were found:-

In muscles abov• the elbow in ••••••••·•••••••••• • •••••••28 caaea. 
" • ot"the thighs •••••••••••••••••••••••••••••••• 1~ oases • 
• psoas ruusclea in • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • a cases. 
" mnscles of the n~ck in • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 cases. 
II the ~lea.rt in • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • a CaS G8e 
a muscles ot the tongue and tongue itself in •••· ··•·•••• ~ caeea. 
• • • " · oesophagus •••••••••••• • ••••••••••••••••• 1 case. 
• eubmaxl llar,y lymphatic gland in ••••••••••············· 1 oa•e• 

According to these obeerYat1one the mpseles above the elbows 

muet overwbelJ.rUngly be accepted as the CGI!llllOnest predilection 

site. In only two ca~ee in the JO p1ga Wbieh had le~s thbn 10 

meaalee in the ordinary routine incieione, did we not find meaelee 

in that location. 

In groesly infested curcaaeea we observed bladderwor.me 1n the 

following organe:-

Liver 3 occa.aiona: lcidne~ twice: brain & time8: ey eball twice; 
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teeticle once; va.aina and. uterus once; att:ant~ell and ex·~•rior ot 
the intestines once. In all those cases infestation was very 
heavy, and. tl'te comrnoner sites were •swarming• with measles. 

To &Ulnl1lll:r1ae, Jtldging from ou:r obaervations at Bloentfontein
1 

I regard the order of frequency or inteetation in the varioua 

parts of tl1e pig'e carcass to be:• 

1. llte tore•quartera aboTe tlae elbowa (shoulder of pork). 
2. the hin4 lL"llba above tlle hocks (leg ot pork). 
J. the J)IJO&I lmJ.8·olee etitd. muscles on the Tentral surface ot 

t1:t·e vertebrae. 
4. ~· cervical mueclea and the interoostal•· 
5. l'he tongue and i'ts umeclea. 
6. the heart and the ~erineal region. 
'1. 1'lle oesopb.a((us a11d. t.he d.iap.hrap. 
a. l'be muscles ot the face and the abdo1ainal 1auscles. 
9. The brain. 

10. l'he liver, ·tat and superticia.l fascia. 
ll. 'lh.e eyeball, cor1JunetiTa, eto. 
12. Sexual organa, ftn4 internal organa not men·tion4td above, 

also lypha,tie glandn. 

Von Ostertag (191~) giTes tl'1e tollo111ns predilection aitea;-. 

Abdontinal rnuseles; museula~r portiOQ ot 'l'1e 41aphragm; lumbar· 

nntselea: ton,~ue; heart; muscles of maBtica,ion; intercostal mus• 

cles; cervical muscles; tll.e arac111s and the sternal muscu.latu~e. 

He mentions tha;t t.he l1eart and the brain ahoul4 be named as tre• 

quent locations for the hog bladd.e:rworm. 

KukulJ evic (1906) mentions th•t on tour occaaione he 

found *Cy:et;ic,te:ei qel~H*~O!f1.t in the eyeball of piga, and 1aore tre• 

qu.ently in the brain. 

Ilutyra anc1 llaru (1916) mention thu.t g~g.U.tJ£9.\lll Ul.:lJrllQ~ 

L~t is sometimes tound in the spinal cord. They mention the 

following order ot frequency:- Deep muscles of t.l1e shoulder an4 

chest; abclon1inal muscles; n.ape a:1rl neck musclesJ d.iaphragnt; 
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lntercosta.la; &ddu.otora or the thigh&: leas frequently in the mu.e­

~lee of the \ongue and t.he heart, •ana. in very eeTere cases in the 

t,ra.in, eyes, liTe·r, &.Pl~en. lungs, l.ymphat1o glan4e and tat. • 

Voagien (1911) found the tolloWing oner in tr1e pig:-

•nte nruacles ot the ohest, d1a,phragrn, tongue, heart, mu.acl•• above 

the elbows, a.ncl leas frequetl.y the 1nterCOI!I\a.ls1 pSOtUJ, m&8tiC&• 

lory musc~les an.d mu•oles in the vertebral reaion." 

At Boeleleng (Dutch ..last Indies). in 192'1 Le Coultr·e fOW\:t 

t}le order of frequency of i.nteatation in 29 piga to be:-

~scles of mastication; ah.ou.lde:r and. t:t.ua musc.les ot the upper am; 

,.cas :musclea; neck uru.•elee: vertebral :rauaoles: tongue muaclee; ab• 

lominal 1nuaclettJ muaales of l.i,ind less below the patel.la: muscles 

tf fore legs below the elbow: intercostal•; and. lastly came •h• 

liaphrag.m, heart and brain. 

The Japanese workers Eguo.bi unci .lishirmn.a (1930) found 

,,_f. 1 D f {~1 ... ~ _predilection sites in ir1test.ed p ga 111 the ~re ecture ,;....inawa 

c be:- Skeletal muacles and heart, ar1d t.hen i.n 'the brain, orbit 

bd cheeks. Out of 42 infested. pi.gs they found 1aeasles in one ca.ae 

a eacit ot th.e following locations-Spleen, k.iclneya, stomach, 1ntes •· 

lnal wall. 

Hertwig (lBSo) men·tioned that CLtllJl.irfLt &.•A~Oaf\t were 

Lrely found in tile liver, ltmg8, apleen and kidneys. 

lrvine-Smith (1910.11) a4vise4 tb.e Joha.ru1esburg Munici­

u Council at tl1at time, in hie annual report that "the following 
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parte of pig caroaaa as a.re ol os r:;,ly examined:- r 0nsue and bean: 

muscles ot the neck; brt'.a·&:t; intereo•tals J midriff Mci psoas. 

Quite fl,equenil.y degenerated .CXiit&.ur~,;t. Illll1 be found in 

pigs, although 1noru rarely \ban is t.he •a• e wi tll :t..t nl!!i..t&S!ii Rs.-:. 

W. in beat. 

Von Ostertug states that clegellel'atiorl UB\llilly occurs at w1 

eul1'r··: .. :r ., : d.evelopt~lctllt.al •'~•· •t lUoaafQfltein we treq\leDtl¥ 

obaerved 4egenemted measles in old pigs. altl:~..wgh. ou 011• oacaa1on. 

1 notice\.\ both. caseous atui &;1lparent.ly viabl• s.t!:i~!IU.i. in a pig 

•>f about 12 months old. :.Cbie obae:rvat1on ttitfers from. tha:~ ot 

von Oat.ertas, who •'atea {l9J4) that all para•l\ea i.n the oae.e ot 

c, !$.1JmlJAlo!Ht are at·rected ( simultwteoual;r?) b.Y •h• proeess. of 

o eoa7 • con t~~il7 to tl.J.e rule 1n St..~ lD~tJllM I, iJ~Jl. 

~egeneration ct the .~t~,i&S!WB.I takee th.e torxti of G~Aittatien 

and cnleificn.tion • progrel!eive stages taf tllf'! •~me degerterat1on. 

The fluid contents of tl1e eyat Jtll*Gg.reesively dry to cn.aeatiorl 

anc ultimately to calcifica,ion. .Progre·eoiTe at.x·o~ ot the cyst 

1 ta$lf occurs. a:1<1 tile sl1ape ot dead p,;a;ji£UcA is affected. 

Dead g_y:r.,U &§I~ .. app•f.t-1' as glongltted, tSOJ'Aet1moa oli tl1ke atructux·ea 

wllich, ooeaaionally tuay be barely' visibl• tto the 11akea eye, ap• 

pea~1nt.S aa 1011 te specke, and sOl.r.s.etir!lee tliey ;;lay be tJ1o si!!e ot 

l1ernp eeed.a. lJu.ring t.h.e oaaeoua •*ag• of d.ofieneration th~ .PiS mea• 

ale 'liit1LY a,ppear gray in colour, but w.t:um oalc1tied. i\. 1a ueue.lly 
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pure 1thi te. 

liewllalln sto.tea tbat it is u•ually age Uuat bringa about· 

degeneration of the Ol,stioerQ!., and tlutir tra.nsforu,ation iuto 

small. round., ltard and compact grains, 11upregnateti w1 \h calca­

reous matter and destitute of fluid. The gork butehera (in 

J'rs.nce) name the disease d.JX n&tss)a,te. liewaann adds that t.he 

degenera·tion ot the s.vJ!,\le.eo:cJr i~t centripetal, that ia. 1 t 

begins with the external merabrane and tiniel1es witl1 t..be .ecolex; 

and this is moat eY1derJt 1n caaeoua or peeudo-purulent degene• 

ration. il1en numerous !itJC~ij!J:tr;ci have dee;enereted. tlle heart 

and skeletal t1usculE;;.ture are found to be. apr1nkl8\1 wiil'l white 

granules. llieulttann). 

Under the microscope, a tou.gh connective tissue membrarJ.e 

and a more or less strongly calcified centre !flAY be deJnonatra• 

ted in the calcified at:x11ctur•• (von Oster~ag). SOlnetimes 

demonstration of the classical culoa.reous aor:puaclea and hoolca 

in a degsnera:t•d. c.rs t U:t.IA/' ••rfe ~s a diagnoa\.i.c feature ot the 

Clinical e;r.m.pto.uu1 ot 9ys$j.cexcy.l .Ul,!.y.leo!a.t infection are 

extremely rare in the pig. The severe aonstitu·tional.· disturban• 

ee11 $Ometimes met with in t!.ut llWn&n infect-ion selciOln reveal 

theras elves i.n pig a. 

MacArthur (1934), in diseussins; the .incidence ot hwuan 

cysticercosis in tlte rl;riti•h A.rrny, mentione the prolonged 
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perio4 after initial infection, before constitutional diatub­

bances occurred in patients he studied.. .tie m.entiona the :fact 

·that the parasites m.ay be present in the human 'body for several 

years ( •· g. aix to eleTen ye£.irs), before cerebral. 11Jn_ptoma 

become apparent. In the case of the pig. in applying J4aoArthur•.1 

rem.a.rks on the human disease. it is leas likely 'UA&t cerebral 

eyxnptoms will develop, ain.oe it is seldom t¥1at a pig will be 

allowed to live to ti.mi age before slauglJtel·· lla.c4rthu.r a.leo 

states ths,t 1 t is hi a belief that SJ.tP!!!l•.W.. while al1Te, uau.• 

ally •nJo;y a relative 'tolerance on ·the pt:il·t or tb.e host. but 

tha:t after ·tlleir death th.ey act as foreign irritants &.nd bring 

about ·~he degenera'tPi:'e cllanges in tile tissues ot t}le h.waan 

host. lie m,akes. it clear that severe patllolosica~ cl.taJiges of 

the infected tissues only a.t~.ftlea.r a nwriber of y·eara after initial 

inf'estati on. 

Sorae of ~he older wrlttrs, howev·er, have recorded severe 

conati tutional disorders in pig•. Clreve, accord.ing to .fleu.mann, 

reported that he noticed in ln&ny measly p1gs an inox-eased sen• 

si ti venesa in tlle snout, which pr1ffented their l>Ux·rowing. in 

eating grain o1'f a. l'l~J.ri floor they avoiaed co.n·ta,ct w1 th that gar·t 

as rnucl1 as possible, by raising the nose and upper li» ana 

prehending the too4 with thair tongues. Tapped sligl1t1J on the 

end of the nose with a &.1tiok, the measly pig squ.oo.led \dtl1 pai,n, 

while a healthy pig would rmAain indifferent. Very measly pigc 

l1ad the ,snout more or leae soft and tlaooid. 

In a pi£ eutteri11g from gross infestation with Jtutaeles, 
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Sabotta (1880) observed complete para.lysis of tl1e tongue, 

which was invaded by cxst~clrC!• The ,prehensio:1 of food was, 

therefore, impossible, "an.d tl1e animal pe:rialled fram 1n~nition." 

Florxnan (18.19) saw a very marti:test turning round itt circles in 

a cas·e wl1ere CJe;tice,rgi were located in nerve centres. Rehrs 

(1642) witnessed epileptitozm convulsions, grinding ot the 

teet.h. ptyaliarn ana rab1d•like ver·tigo. At \be autopsy l1ehrs 

found in the cereb:r.u.m and cerebell.wrs. a.n enorm.ou.a num'be:r of 

c,.te.t,.ic.§.I.G:i. •seTeral of w±1ieh were of exceptional size. • Rabid• 

like ayzn,pt01ns were also noted by J'oucher (1874). Vertigo and 

a fo1'111 of' blindness in vm.ioh ease tl'1e brain was softened and 

contained more than u l1und:red q;{.f!t1st•.z:cj, were obsa;a;,-a.tions 

made by Neubert (1861). ltippold (lS?5) had a cas., in whicl.l 

the pig died after presenting all ·tlle S1lJ!ptonua of CfUlCHtpl:ua.litia. 

On po1t•n1ortem twelve .R.xmiitttii o!llulosas were :fow1d in tl'te 

pia .rnater. 

Newnann mentions tl1at in c.hronic and gen.er.ru.lized infec• 

tions pigs may be feeble, eaaily put out or breatll, .have cliffi• 

culty in following the herd. may late% develop diarrltoea, to•tid 

breath, prostration, tJ:1en death. 

liutyra. and &arek 1nention that in very severe infestations 

siuiilar symptonu; to those aeaseri bed above, 1na;~t &.,;;pear, and in 

addition hottraaness n1.ay result owing to ir.rvolveitlent of the l&.z-yn~ 

geal In.uselae. (It is perhaps possible that in 1ome of these 

ean ee t.he pigs were ala o inf e~ted w1 tll !r~s)U..n.e1,;l! §.~>.1.¥"al}.~. 

which is known to c:~n<co muscule.r Yfelf.kneee e.nd P"-rtiou.larly .(~~J 
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as:>. /10. 

Daubney {1936} 1nentions a case wl1ich, quite recently, was 

brought to the Veterinar:; Research l.aboratory, Kabete, Kenya 

8oloey. The affected anilnal was fa·v-ered and showed all the 

clinical symptoms ot acute muscular rhewnatia1n. lt uperi anced 

conaid.erable d.iff'iculty in rising, and any moven:ut.nt or r!.uanipu• 

lation occasioned pain. .Post•mortem, t11e carcass was touttd to 

be grossly infested with Via'ble Cyg;ttj.g·src.& ctlll'J:10J!t~.,e1 and t11e 

infestation, according to Da.ubney, •had undoubtedly been 

responai ble for the clinical tn.anifestati one. • 

Clinic~t.l symptenu:~ are not likely ·to be noticed at abattoir.~.; 

einee pigs are generally slaughtered within twenty-four hours 

of tlleir arrival. In practice no cases showing clinical syntp­

toma ot oonsti tutional derangement were observed at Bloemto.u­

tein, althougll in some dressed carcasses infestation was so 

heavy ·that barely apacef! of 5 mxn. could be found betweetl tJ1e 

measles. It was, l1owever, noticed that on rare oecaaiona 

the flesh of lleavily infested Ct>.l'caasee ilad a pale colour and 

was slightly dropsical. 

ln living oases tl:ut disease is generally recogr11zea only 

in cases where ·t.tJ.e parasites are situated in a visible Inucoua 

mentbrane, •· g. in tlle conJunct! va of the eye, or in the len e. 

Externally .. Qxs.;l.i . .Q!...f~C,! may sometimes be seen or telt with the 

hand in tl1e tongue., mostly at the edges on the under surface, 

or 111 the fraenum linguae. Sometimes also cystiQ.IDA may be 

felt in the tolds ot the rectum, or in the anal ring. ln 

lleavily infested pigs c.t..atige.x·c;;!, may be aeen "bubbling" out of 

~ 
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