In his "Text-book of ileat Inspection" von Ostertag divi
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the animal perasites found in meat inspection into (i) those not
trensmisgible to ran through the consumption of meut, and, (ii]
those poaresites transmissible to men through the consuription of
mect. In the latter category he mentions but three parasites:
Cysticercus lnermls (hovws in cattle.

4
b< Cvsticercus cellz ze in swine,
¢, Trichinells Lﬁrich;na; sxiralis in swine.

snoenteavour will be made in Part 3[ of this article to
ghow the import of the two first-named varassites on hygiene, with

speciel reference to South Africen concéitions.

The Trichinells gpirgslis will receive no further considexr-

.

agtion in this work, since i1t is neither a cysticercus, nor has its

occurrence in South Africe heen recorded.

Cn the other hand, there is & number of c,eticexci found

LY

‘n the viscerz and tiesues of slaugnter animels, including pigs wnd
tovines, which, wlthough nect may be condemned owing to their
presence, will not give rise to an adult tapewcorm in man, Some of

these cysticerci, however, are of importance when zrriving wt =z

differential diagnosis, and will he mentioned in that section.
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MORPHOLOGY, DEVELOPMENT, AND
LIFE-CYCLBZR,

1. CYSTICIHCUS CELLULOSAZ.

‘The Cysticercus cellulosze is a round to oval bladder, which

in young specimens may frequently be spherical, but in older
gpecimens it generally has an oval or even elliptical shape. T[he
maximum recorded size is 20 mm. by 10 mm.

It consists of (a) the so-called bladderworm capsule, or caudeal
vesicle, (b) the parasitic head and neck, or gcolex. The actual
bladderworm is enveloped in & whitish-gray traneparent outer connece
tive tissue membrane, formed by the hoest {issues as a protective
reactor egainst the surrounding muscular tissuve 01 the Logi.

The caudal vesicle consigts merely of an outer cuticle and a subcu-
ticuler layer. The caudal vesicle is easily removed from the connece
tive tissue capsule, and is of delicate structure, containing &
variable amount of fluid. It 1s very transparaent, showing thne invea-
ginated gcolex ineide the bladder, Une pertion of its wall is nax~
rowly folded to form, what was formerly called, and is still so-

called by some writers, the receptaculum gcolicig., The gcolex is

invaginated inte the receptaculum, being azttached to the fold of

the vesicle by ite neck portion. The opening or "hilua", into
which the gvelex is invaginated, is exiremely narrow and barely
visible. Ine zcolex and its rgceptaculum, in the early stages of

develupnent grow in unison, but after a time the gcolex outgrows
its receotgeculum.
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The resultant restriction to the longitudinal growth of the
gcolex causes 1t to form a bow or bend into an Se, or 6-shape, as
Yoshino (1934) describes it, This constriction causes the compara~
tively long neck of the scolex 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 characteristioc
of tapeworm tissue. Rgnecm suggests that the calcareous corpuscles
are composed Of calcium albuminate. When treated with acid, however,
the corpuscles dissolve, giving off gas, and they may, therefore,

provably be composed of calcium carbonate.

The size of the head varies with the maturity of the Cysticercus,
When mature it measures from about 0.6 mm. to 1 mm. in diamataro‘
The head is spherical in shape. Its dome is formed by a prominence,
the rostellum, & strongly muscular structure, which is capable of
contraction and expansion. The rostellum measures about 0.36 mm. in

‘Uheight and diameter, and is armed with two rows of hooks, OUwing
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-laterally, with the rostellum approximately equidistant from
each., They measure from 0,4 mm. to 0,5 mm. in diameter. Leuckart,
in describing the range of movement of the suckers, mentions that
"the whole four may be raised up like arms, extend in different
directions, and then contract. This is very marked when the suckers

feel about in front as though trying to fix themselves t0 some
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object situated in front of the head. 4s often as this motion
takes place the apex is dbserved to sink in, and to remain in
this position until it again protrudes and allows the hooke

apparatus to unfold itself," |

Fig. 1. Fige 2.
C.cellulosae head, showing rostellum Fig. Conmpletely
with hooks, and on the left two evaginated scolex of
wickers prominently, other two suckers Cysticercus mentioned
ess prominent. This scolex evaginated under Fig. 1l.

artifiocially after 28 days ocococling.

Pnotograph by Director of Veterinary lisgnfn. 7 X
Services, Onderstepoort. Megnfn. 40 X

Specimen, Bloemfoniein lunicipal
Abattoir,
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The double row of hooks is arranged into a circle on the
rostellum, The anterior hooks are the larger, and the posterior, or
smeller hooke always individually occupy the spaces between each
anterior pair of hooks, thus alternately there are large and small
hooks. The shape of the hooks is characteristic and & distinect "han-
dle","guard” and "blade” can be recognized, The root processes are
thick and the tips curved, The total number of hooks in Cysticercus
cellulosae is from 22 to 32. Yoghino found the number of hooks in
the specimens examined by him to be 22, 24, 26 or 28 » The large
hooks measure from 0,16 mm., to 0,18 mm. and the small hooks 0,11 rm.
to O, 14 mm. (Yoshino's measurements are 0,128 mm. to 0,162 mm., and

0,100 mm. to O, 1256 mm., respectively).

In describing the development of the hooks on the rostellum ,

Yoshino states that they differ in shape according to the development

of the Cysticercus cellulosae !~ "The initial hooks on the rudiment

~f the rostellum in C,cellulogae about 40 days o0ld are like needles

or spines, and gradually they curve outwards like the horns of cattlef

The histological structure of the scolex of Cysticercus

gellulosae about 40 to 50 days old is similar to that of the mature
ﬁxgticercus, and there are recognizable two pairs of excretory canals
and very many calcareous corpuscles in the muscular layer developed

from the spindle cells in the first cell layer.

In the adult Tgenia soli , the head is joined to the body or

trobila by a neck, usually four times as long as the head itself,
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The strobilg is segmented, the segments being called proglottides,

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 worm is about 3.5 m. and
in rare cases up to 8 m,

The structure of the strobila is simple. Zxternally it posses~-
se8 a cuticular layer, which contains numerous fine pores, through
whigh the parasite absorbs ite nourishment, 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 interioxr of the body consists of the paren-
chyma, which is divided by a strong layer of transverse muscles into
cortical and medullary portions. The cortiecal portion of the paren-
chyma contains numerous oval calcareous corpuscles, similar to those
mentioned in the description of the gcolex, and are distributed throughs-
out the length of the Igenia. They may measure up to 0,019 mnm.

In the wmedullary portion are situated the excretory, nervous and
reproductive systems. All tapeworms are devoid of an alimentary

sanal, absorption of nourishment taking place through the pores in

she cuticle, and excretion through "flame-cells" and a pair of dorsal
ind ventral longitudinal canals on either side of the sirobila. At the
wosterior part of each proglottis, each pair of canals is joined by a

ransverse canal, and in the gcolex itself all canals are joined by

ransverse loops.
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The nervous system consists of two large longitudinal and
several smaller nerve trunks, which run th®oughout the sitrobile.
These are joined by several ganglia and transverse commissures at
the geolex.

The Igenia golium and ell taeniee are hermaphrodite para-
sitees The male reproductive organs are the first to appear in
young proglottides.lhey consist of:-

(i) Humerous festes, which secrete into (ii) vasa efferentia
uniting to form a (1ii) ves deferens, which forms & (iv) gemipal
vesicle, and ends in (v) a girrus-pouch, containing & ¢irrus, ope=-
ning at the genital pore, which lies in a sinus on the lateral
margin of the proglottis, close to the genital pore of the famale
organs, The genlital pores are situated on irregularly alternste
marging in successive proglottides.

The femzle generative organs consist ofi=

(i) A yagina , opening at the genital pore. It is & narrow tube,
besring (ii) a seminal vesiwle, and ends in the (iii) ootype,
surrounded by ilehlis' gland, where it is joined by the oviduct and
the vitelline duct. (iv) The ovary, which is single and lobed, is
situsted at the posterior part of the proglottis. (v) The ootype
is 21s0 in contact with the yitelline gland. (vi) The uterus is
charascteristic, and one of the main differential diagnostic fea=
tures of the species, It has a median longitudinal stem with 7 to
12 lateral branches.

Self~fertilization mey take place in esch individual aexually

mature proglottis. Tapeworms 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.

The embryonic egg-shell is thick and radially striated,
spherical, rarely ovoid in shape, and measures 0,042 mm. in dia-
meter. Leuckart's measurements were 0,06 mm. and those of Yoshino
0,043 to 0.068 mm. The embryonic development takes place in the
uterus, and the eggs contain a spherical embryce, with three pairs

of hooks, the lhexacanth eunbryo. The embryo with its embryonic egg

shell is Xnown as the oncosphere., Yoshino (1934) found that

under abnormal circumstances the embryo may have 8, 10, 12, 14,

16 or 18 hooks, instead of 6.

Gravid proglottides measure 10 to 12 mm. long by % to 6 mm.
broad. The gravid segments are passed to the exterior by the human
host, in his excretum, and are freguently detached in short chains
The worim may live in man for years, and sometimes more than one
individual may be present in one heost. Yoshino (1934) intention-
ally infected himself with Iaenia soliwm and studied many gravid

proglottides + He found that the gravid proglottides just dischar-

ged moved about, alternately extending their anterior ends then
contracting themselves., "During the extensions the eggs are pushe

ed out from the uterus through the anterior end of the proglottis.

With the extensions and eontractions from 31,000 to 55,300 eggs
are evacuated and only 480 to 1,500 eggs remsin in the proglottisl
he wrote. Leuckertfound that the contents of the uterus of each

Segment was 6 cubic mm., and it held some 53,000 eggs,
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Dgvelopment of Cysticercus cellulosae.

The egg hatches after it has been swallowed by the pig (also
by men, the dog, or in at least one instance the monkey, as was
reported by Walker), and the hexacanth embryo penetrates into the
intestinal wuall.The migratory course of the embryo in the body of
its intermediate host, tne pig, was carefully studied by Yoshino
in 1933, This writer experimented upon a number of pigs, which he

fed with large numbere of eggs of Igenis solium . He obtained the

following resultsiw-

(1) The eggs of Taenia solium hateh in the upper part of the
small intestine of the pig and the greater number of freed embryos
enter the mucous membrane of that portion, while a smaller number
penetrate into the middie or lower parts of the intestines.

(2) Tne number of hours regquired for the hatching of the eggs
varies, and Yoshino saw freed embryos in the mucous membranes of
the intestines 15 to 48 hours after the experimentsl feeding, and
they were wlso found in the internal organs and nmuscles within 24
to 72 hours after feeding.

(3) Bmbryos found in the intestinal wall usually had no hook=
lets, having lost them by penetrating through the tissues. During
the early stages, 15 to 48 hours after feeding, specimens with one
or two hooklets could be seen,

(4} The youngest Cysticercus cellulosze or transitional forms

found in the intestinal wall were spherical or ovoidal in shape.
They consisted of round cells, and under the microscope appeared

grayish-white in colour, and measured 0,024 mm. to O, 03 mm. in
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length and 0,021 mm. to 0,026 mm, wide., The transitional forms
vere mostly found in the tunica propria and rarely in the tela
submucosa and the muscular layers. In those cages the blood ves-
sels in the tunica propria, into which the transitional forms

were about to penetrate, or had penetrzted, were congested and
enlarged. The youngest Cysticerci c¢ellulosae were rarely found in
the abdominal cavity of a pig beiween 24 and 72 hours after the

experimental feeding., Those Cysticerci cellulosze found in the

internal organeg or muscles of & pig beitween 24 hours and 72 hours
after experimental feeding were light greenish in colour and
spherical or ovoidal in shape. They consisted of round cells.
Between 24 and 48 hours after experimental feeding, the size of the

Cysticercus was 0,024 to O, 042 mm. in length and 0,021 to 0,036

mn. wide. Between 48 and "2 hours after feeding the dimensions
were 0,03 mm. to O, 058 mm. long and 0.027 mm. to O, 054 mm, wide,
(5) Between 6 days and 15 hours and 12 days and 15 hours after

experimental feeding, the young Cysticerci cellulosae eappeared

macrogcopically as almost transparent and colourless spots, and
were difficult to find within the muscles and organs, unless they
were detached from them. Under the microscope they were light
greenish in colour, and spherical, ovoidal or cylindrical in
shape. At 6 days and 15 lhiours after experimental feeding they
were generally solid, but larger specimens were somewhat cystic.
Thogse sxzmined 12 days and 15 heours after experimental feeding
were cystic, contained a sticky fluid, "snd through the cyst wall
a spot could be seen, which might have been the rudimenti of the
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head and its rostellum! (It is expremely unlikely that the

last surmisal of Yoshino is correct. In such young stages
there would be nothing more than & slight thickening of the
wall where the invagination will later occur. The scolex is
formed much later at the bottom of the invagination or recep-
taculum)s.

6s At 12 days and 1D hours affer experimental feeding

the young Cysticerci cellulosae were quite large and cystic,

and contained fluid. The cyst wzll became thinner than in
younger specimens and consisted of & cuticular membrane and a
subcuticular layer. At a point destined to become the recep-
taculun, a great number of ovoidal cells began to accumulate,
and the cuticular layer of that portion became thickexr and
curved into the accumulated cell-layers.

At 12 days and 10 hours after experimental feeding

(7]

the young Cysticerci were found in the liver, especialliy in

bleeding areas in the parenchyna. They were clso found in the
brain, espscially in the corticali substance of the cerebrum.
Within 12 days and 15 hours after experimental feeding the
young Cysticerci cellulosae were found in body muscles and
heart muscles and were accompanied by round cell infiltration§
From the above regults Yoshino concludes thet the
embryos hatch in the small intestine of the pig, penetrate
into the intestinal wall, and the majority enter the blood
stream by the capillaries in that region. They are then car-
ried to the internal organs and muscdes, where they develop

into Cysticerci cellulosae. Uthers penetrate through the
- & Digitised by the University of Pretoria, Library Services, 2013
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intestinel wall into the abdominel cevity and die there.

On the later stages of development of the Cysticercus

cellulosae various observers have recorded as followe:w

Hutyre 808 Mareki-

At 20 days Cysticercus cellulosae is sbout the size of
a Pl? head kead, and the head is visible as a small white
pol}‘i T

At 40 days it appears as big as a mustard seed, end the
heai may be plainly seen, but it has neither suckers not
nooKs.

At 60 days the cyst iz as big as & pea, with head with
suckers and hooks, but no neck.

After & months the "bladderworm®™ is fully developed and
behind the head the transversely striped neck may be seen.

Braup-Seiferti-

The complete development of the Cysticercus cellulosze
takes from 2% to 4 months,

m,é ng;i £ H-

The Cysticercug requires abont ten weeks for its com=-
plete development in the pig. After about two months the blade
derworm is already infective as the suckers and hooks are
sufficiently well developed to allow the scolex to attach
itegelfl.

Xoshinoim

At 20 to 30U days the Cysticercus cellulosae measured
ledlmme to 4.1 mm. by 0.8 mm. to 3.2 mm.

st 49 to 5V days dimensions were 3.4 mm. to 8.2 mm. by
2.9 mm, %o 6.0 Nl

At 60C to 70 days dimenaions were 5.6 mm. to 8.5 mu. by
3¢l mm, t0 6,5 mm. At the last named stage il might be fully
daveloped and infective, but mey still increase in size and
measure 8,0 mm. to0 14.5 mm. in length, by 4.5 mm. to 8.0 nm,
in width bvetween 254 and 325 days after feeding.

Twenty days after experimental feeding the rudiment of
the scolex may become grsduslly distinguishable.

Forty to fifty days after feeding tlie scolex has deve-
loped fully with four suckers arising from its invaginated
surface, and in its blind end the rostellum provided with
hooks is formed., It mepsures from 0,83 mm. t0 1l.97 mm. in
-length.

In Cysticercus cellulosze 60 to 70 days old, the scolex
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is fully developed and its elongated neck is bent within its
receptaculum, showing on its invaginated surface many fold=-
like septa, because the scolex grows much more rapidly than
the receptaculum. According to the development of the bladder
the neck of the scolex elongates rapidly, and on its invegi-
nated surface numerous fold~like septa appear. Outgrowing the
receptaculum, it bends as a whole into an S-, or 6-like shape
and the receptaculum becomes a thin membrane.

The histological development of the head, according to
Yoshino, is as follows:-

At 20 days the rudimentary scolex is a simple tube,
consisting of cuticle and subecuticular layer. The subcuticulaf
layer may again be divided into an outer (first cell) layer,
which directly joins the cuticle, and consists of spindle
cells, end an inner layer (second cell layer) of polymorphic
cells, At 40 to 50 days the scolex ie almost fully develo-
ped and is provided with four suckers and the rostellum. In
this stage the suckers are hemispherical and measure 0,225 um

to 0,352 mm.in diameter.Still later, at 60U to 70 days, the

suckers measure U, 325 mm. to 0,384 mua. in diameter.

II. CYSTICERCUS BUVIS,

The general structure of the Cysticercus bovis and its

resultant adult Taenia seginate resembles the (ysticercus

cellulosae =« Tgenia solium closely, with the following enume=

rated points of differencei=
(a) Intermediate host, the ox; very rarely man. Adult host,
man only.

b} The outer connective tissue membrane is very much thicker
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than that of Cysticercus cellulosge, and much more fimuly atta-
ched tD the caudal veericle. |

@) The bladder itself is much less trunsparent, and contzins &

¢!

(e)

(£}

(g}

(h)

(1)

thieker fluid, which is frequently more turbid than in Cystie
gaoxcus gellulosng « The scolex is, therefore, less visible.
The hladder is decidedly more grayésh in colour, snd very free
quently the fluid contents give the bladder a reddish-brown
tint. Piaettre (1922) gives the ppinion that the red c¢olouras~
tion mey be ascribed to the sbsorption of haemoglobin from
the surrounding muscles. Valade (1927) suggeste that the
reddish tint apparently resulte from histolysis of muscle fi=
bres as the result of the excretion of toxic materiuls by the
8colex.

Ihe Cysticereus hovis usually measures 7.5 mm. t¢ 9 wmm. by
5.5 wmm. when fully developed.

The scolex, espeecially in the adult stage is very much larger

than thet of Cysticercus cellulosasc~ Tzenig selium. It is 1.0

mae to & pm. in dismeter,

The embryo is & hexscanth (six-houked) larva, but neither in
the Cysticercus nor in the adult stage has the scolex a ros=-
tellum and hocke.

The four suckers are oven more muscular than those of Uysticer-
cus cellulosae~luoenis soliwm, are larger, with unusually thick
wills, ag compensation for the absence of hooks, the suckers
are capable of greater suctiorial attachment.

Pigmentation arcund the suckers is very well-maXked in tue

adult Txenis sepinata, and gives the womm the appearance of
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(k)

(1)

{m)
(n)

(o)

(p)

M.

possessing u big black heud. Pigmentation occurs to a much
less extent in Taenis soljium.

The adult tapeworm ig much longer than ITienis soliwm, and
nay messure from 4 to 10 m. in length.

Gravid pxagia%tiaaa‘are from 16 t0 20 mm. in length and from
4 to 7 e “d’t

Gravid segnents are generully voided singly, very rarely in

chains, and may sowmetimes be liberated spontaneously to the

| great disconfort and embarrassuent of tie human carrier,

T&e~gravid uterus hes 16 to 36 lateral dbrunches on either
side.

The embryonic egge-shell is ovoidal, rarely spherical, and
measures U.045 mm. by O, 043 nm.

Hglformations are quite common in I,ssginata. These may take
the form of specimens with multiplication of the genexrative
openings. {Leuckart) Supernumerary joints, and sometimes
duplication of strobllae have been recorded. <alais (1933)
described s specimen obtalned from Brazil, in which the two
strobilae were attached, one at right angles to the other.
Leuckart states that he found only one case of malformation
in Igenis solium.

The worm has been known to live in man for 20 yeurs. Very
rarely is more than one specimen found in one host, and in
that respect leuckart was correct when he 00k exception to
the name Tgenis selium (solitary tapeworm), and pointed out
that Taeenis geginata wus by fur the more solitaxy.
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(q) with regard to the development of Cysticercus bovis, Hraun
{1900}, quoting Hertwig, gives the following table:-

Cysticerei. | Bgolex. /une
L finme § By, /mmd] datural |Sxtended
| irtifie |
' ially,
2.85 | 2.25 U5 Go 7
35 3.0 2.5 | 1.0 1.3
3¢5 | 3.26 | 2,75 [ 1.5X1.0] 2.9
3.75 =4.0 N 3.5 | 3.5 1.7561 | 3.3
r St ‘ |
12 % Hub 3.75= 4.0 |l 4.0 4.0 B 1.841.U| 3.5
14 “ 6e 0 4.5 H aev 4e 5 241 | 4.
. | '
16 % ﬁ’u ‘@05} daq 41@? 2‘; A l 408&
18 | 6.25 X W0 | 4.5 6.0 [4.5 | 2 X 1.28 6.0
221 g Geb = 8.0 4.5 6o © AeB  §%.254%, 75| b, be
28 g?.s - 9.0 5.5 7.0 5,0 fl 2e5 42 (7.0

(Provably includes
the neck, N, ¥, V,

(r) Cysticerci take about 18 weeks to attain full development, It
is usually taken that a diagnosis of eysticercosis will be

made in meat inspection from the 6th week onwards = both in

the case of C,bovbs and C,ceilulosae.
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seegond, o aduly stuge of life-cycle of both species.
If men eats viable measly pork or besf, which may be

und ercooked, or insufficiently cured in the cuse of ham, the &=
dult stages of the resapective parssites are camnenced within
him.

The bladderworm iz swallowed, and within 24 hours, as =a
rule, the zeolex evaginates from the surrounding csudal vespi-
c¢le into which it had been invaginated. The evagination is
caused by the stimulation of the haa& by digestive juices
whieh permeate through the "hilus® of the invagination. The
heud attaches itself to the mucosn of the intestine, by meuns
of its hooks and suckers (Baenis soliwa), or suckers only
(Toenia suginatal.

After having obtained lodguent by meamns of the scolex,
the tapeworm grows, and from the neck the strobils develops.
The mature and gravid segments are pushed further to the pos-
terior by the younger seguents. Self-fertilization may occur
within the proglottides, or proglettides umay fertilize one
another, and gravid segments are volded,

Contrary to the opinions in many texte-books, Yoshino
(1934 ), who examined stools for lsenis solium, snd Alearssz
(1932), Purdina (1932) end ¥ranzeni (1933), who examined stools
for Tgenis susinata, found that in the majority of cases nuue-
rous eggs were found in the faeces, whereas compuratively few
remained in the voided proglottides. Pardina explains the

fact that the detached gravid segments extrude eggs through s
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ruptured uterine branch, #leayag, referring to laenia
saginata, explains tihat segments aure expelled Bingly, causing
rupture of the uterus, followed by active expulsion of the ova.
Kouri and Basnuevo (1933) found that ezge of Ipenis suginsta
were observable in 8U% of sto0l examinations, in infected cases
ikoore (1916) obmerved the rate of growth of a Tuenig

in & student at the Potchefstroom {Transvaal) School

‘af Agriculture. He gave the student a vermifuge, which caused
the patient to exerete a length of tapeworm, which, according
to its appearsmnce, gave loore the opinion that the entire worm
minus its head and neck hud been passad. Home time later, the
patient was azain troubled with the tapeworm, and a second
vermifuge was administered, with the result that the entire
worm was passed. The time betweon the first and second verni-
fuges was 72 days, and the length of worm passed on the

pecond occesion was 1l9ft.3in. keore thus estiuuted that all

but the heud and neck grew in that time.

When the pig, or the ox, ingesta the egges of the respec-
tive species of which it is the intemmediate host, the life-

cyecle is resumed.
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B,

T HE HUSTS AND PATHOGHANICITY GF
CYSP2ICRRCUS CRLLULOB AR,

In the adult atage the iyenia

80liwg hes only been Xnown
to develop in man. Young, immature Igenise soliwu may, however,
live for a vary short period in dogs and possibly in some other
aarnivores.

ixperiuwentally we tried to infect six dogs, a Jjackal
{(ipos mesomelas) and & buboon with Lgenis s0liws at the Bloemfone
tein MNunicipal Abattolir. In none of these subjects did ripe pro=
glottides or ovae pass in the fueces, Jogs sausbers 1 to 4 were
destroyed and examined 99 days, 70 days, 6V deys and 30 days,
respectively, afier having been fed large numbers of C.@ellulosnue.
Dog Humber 5 wae killed 3 days after feeding, and dog Humber 6 was
killed 24 hours after feeding. In not a single case were mahure,

or immature ITnenioe solium, or even evaginated scolicer observed,

Similarly, all attempts to infect the jackal fmiled. At
various periods, over four months, he received countless thousw
ands of viable Cysiticarei cellulosse. BSince infection over a pro-
longed period did not result, he was finelly given some pork
contalning numerous viable Cysticerci celiulosue, and destroyed
two days later. Postemnorte: exuninstion revealed several mature
fTgenise marginata (pvdstigena), and many thousands of Zchinecocci
prxanulosus, but not & trace of Tpendia solium. The infections
with T.maxginata and 3, o 8 had resulied from experimental
faedings with mmerocus Cystiecsrei tenuicollis and AdchinocOceusd
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¢ysts, woich hud been administered when we first obtained the

jackal, about four :nonths praviously.

Infection teals were contemporu.rily tried on an adult
mele South African ba¥oon. The baboon wus kindly presented for oxe
perimental purposes by the Chairman of the Paurks Committee and the
Curator of the Bloemfontein Hunicipal Zoological Gardens. He was
well housed at the Abattoir, and his diet consisted mainly of fruil,
vagetables and bread. He refused to eat meat, whether raw or
cooked., At first he was given about fifty Cyeticerei callulosze
hidden in breud, but, with the natural wiliness of his kind, he
frequently broke the bread into ¢rumbs and removed all traces of
cysticerei., Measles were then stuffed into the pulp of bananas by
means of a sharp stiek or a pencil, and the canal thus formed
was again closed over, so that the baboon could neither detect the
presence of the measles in the bananas, nor could he notice that
the banznas had béau interfered with. lle took the bananas readily
and by this meuns approximetely 7BV viable Lymticerel cellulopus
end a few C,Dbovis were fed to him, over & period of four months,

In order to ensure that only live meazsles were fed to hin, we
always tested viability of the gysticerci from the same pigs in
5% sodium taurocholate solution and by actual infection tests on a
human subject, according to Xeller's and Iwanixky‘é methods. At
no time did our baboon excrete lgenlg segments. Four months
after the original feeding the baboon died from acute pneumonia,
contracted during a sudden cold and wet spell., A careful poste
mortem examination was made, which revealed pneunonia, but not &
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Under retural conditions, the baboon is not csrnivorous in
the trus zense of the word, slthough he mey feed on locugta, acor=
plons and grub@. In & few lastaness they have bsen known to aliack
flocks of sheep, causlag wilful dsatyuetion. 4 favourite practice
of these marauding troops of baboons is to dMsnbowel sheep, mnd
leave the carcusses on the veld, but it is very doudbtful if they
will at any time attack and make & mezl of pigs. It is, therg=
tfore, most unllikely thal the baboon will acquire maturcl infaess
tion of igsnis soliym. 4£Although cur axperiments wers nwisrcus
attenpts to infect one baboon, it cun reusonably be concluded that
the baboon is lmmune to infection with T.soliwm, even with atteup=
ts ot axtificlel infection. It im also very unlikely thot ony of
the highey mnthropoid apes are subject to the parusite.,. In conelu-
sion, it may be mentioned thaet in 1932 Cleurenburg recordad that he
s Balinsts « His sube

Jects ware fed several C,hovieg, fresh specimens, ne well az some

failed to infect vorious monkevs wit

whieh hsd besn presexved in o cooler for three woeke.

In the oystic stage & numbar of animals have hoon namad us
internsdiste hosts. Authantlieally 1t 18 meceptad that the pig, nmen
tiie dog and recontly, the monkey are dofinite hoste. In sddition
it has been mentioned by some writers thut C.eollulosce wes found
in sheep, goats, cuaitle, horses, snbtelopen, daer nnd beurs, "Wt
the identification of the gystigcrel woe undoubtedly eryoneocus in
many esnop. " ﬁgnﬁﬁg,lﬁﬁéi.

Tho gyatigercl found in sheed and goats ware very probably

gan, snd has ¢ yostellum

C.ovin, which closely rensmbles C,
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bearing <4-36 hooklets. Von Ostertag (1934) mentions that Biurea
examined seven cases of suspected Cegellulosae in sheep and found

that they were actually atypical cases of e OVig,

In cattle and wild buck they way have been the Cysticercus
of 1asenisz hyuense, a tapeworm from the hyaena. In 1932 Martine
cglia encountered a peculiar messle in a bovine carczss at the
Johannesburg Abattoir. "The gysticerci were srmed and unlike
the bovine bladderworm. On further identification Dr.ﬁénnig of
the Veterinary Research Leboratory, Understepoort considered
the hooks of thie gysticercus resembled those of I,.hyaenac”.

It is poesible thet the cysticerci found in equines, ante-
lopes, atc., were mistaken by some writers for (,cellulonze.

Some yeurs ago, during three yeaurs'! service in the wilder
parts of the Bechuanaland Protectorate, the present writer found
what he took to be C,cellulosug in two african bush pigs (FPota-
moehoerus choeropotamus) . Both wild pigs were shot by native
attendants, and in curiosity the writer inepected tue carcasses,
whichh were found tv be heavily infested with memsien, which cloce=-
i1y resenbled those of tihe domestic pige Unfortunately, owing to
his remoteness from civilization at the time, the writer was
unable t0 exzmine the gysticerci microscopically, or, since it
was also impossible t0 send apecii.ens away, owing to no preserva-
tives being aveilable, it was impossible 10 have then definitely
identified. Dr Monnig mentioned to the writer that Mr.fiarris,
who wag engaged on the Government's tsetse~fly campaign in Zulue-

land, reported similar cases to hime  Agcopding to Usubney (1936)
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up yo date there is no reecord of tagellulosce from any of the
wild pigs of Zast africa.

INFACTION IN THE PIG,

The infestation of the pig with Cyaticercus celiulospe is
usually of a very heavy and generslized nature. In this raespect

it often differs from the infestation of the ox with Cobovig,

In the pig "predilection sites® are sometimes mentioned, but
that texrm, in South Africa, is really only applicable in ths
exceptional cuser pf light infeatation,

At the Bloemfontein Apattoir we made a systemutic studg of
so=called *predilection sites" in order to mscertain whether shese

sites corresponded with thoze described by oldar oversaeus guthors,

Iuring the calender years 1939 and 1936, 180 pigs were found
measly. Uf this number the great bulk were grosaly infested, and
only 30 had less than 10 measles in the routine inspection inci-
sions, The ratio of 6 ! 1 heavily to lightly infested carcases
wans mere or less fairly representative of infection in othexr parts
of Soutn Afyrica. It is interesting to record that from Svellsn-
dam an sxc=ption to the rule was reported. The Abattoir Superine
tendent of that small centre zdvised me that he had noticed cone
sideradbly more pigs lightly infested in the Swellendam abattoir
than during his previous service in abattoirs in the Transvazl and
Northern Urange ¥Free State.

In the subjoined tauble the ratios of heavily infessted to light-

ly infested carcasses ure given for some ¢anbkedudn, B lni98mwices 2013
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The ratios given are only in respect of such centren whers B¢tual

observations were recorded and the details wers available. 4

nuwaber of superintendents of other abattoirs, who did not keap

setual records, advised me that in general the nature of infesta~

tion was very heavy, and lightly infested cames were rare.

Ladysmith (Ntl.) 3
gﬁﬁu}ﬁ«ﬁtl@- s teeonas
Potchelatroomeeees

Rustenburg 1u0:0. 8
Bloemfontein 5H:1
Kroometsad.... 3:1
Bethleheme...19:1

Light int gﬂgﬁ&iﬂgc

Graaff Beinet 12:1
kiddelburg (84 4:1
P, 3lizanath,...52:1
Gieenntown... 1l9:1

Fort Beaufort 8:1
Caorgesscsese 713

Riversdale.... 7:1
Ultenhage.....18:1

Klerksdarp.n PR . §
Middelburg (¥vl. )l
Nigaloun...... B

1

7:4

7:3

Gam‘iﬁtﬂnc ceas s an &:33
IR

Ol

1

The Superintendent of the Fort Beaufort sbhattoir made the fol-

lowing observationl= 1 cyst 1 carcasa; 2«0 cyats 2 corcasses;

5«10 cyats 2 carcassen; over 10 ¢ysts 40 carcasses,

Von OUstextag (1913) gives the following table showing the ratio
of heavily infested carcasses to lightly infested carcasses at the

ariin Abattoirie

Year Total Humber of axtensively Lightly
s ensly Piga, Infestad, Infest .
189596 627 3V4 K H
1896-97 bug <51 =58
1699 325 118 20%

Judging from the above table, it would ajjpear that in Germmwny,
about 49 yeurs ago, the ratio of lightly infested pig curecasses
to heevily infested pig corcesses was found to be alightly higher
in favour of light infestation . Von OUstartag, however, points
out thaet the ratio of heavy infestation is much higher in the case

’ 8 , ,  C, |
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Le Coultre (1928) gives the following rutio obtained du=
ring his investigations in the Netherlands Xast Indies in 1927w
Boeleleng: 56 cases; 17 heuvily 1nf&3tad 19 1ightly infasteé.
Denpesar ! RO cases; 18 ° 9

Mekassar (1926): 85 cases, all with laﬁa than 13 mauslaa.
Soerabaial All cases heavily infested.

In the usual cases of infestution witin C,cellulesge, pigs
way harbour many thousands of parasites.s Ii is quite common that
“ardly & fraction of an inch of the carcuss may he noticed free

from bladderworms.

In order to srrive at & quantitive estimute of the number
of bladderwormg in heaviiy infested pig carcussee, I caused &
count to be made in amall pieces of meat from $wo hewvily infested
plgs st Bloenfontein Abattoir. In epch case the heud woe removed
the vertebrae and the bones of the limba were giripped of ment,
and ths actuel mass of mest itselfl weighed. The Ffiratl plg weighad
75 iba. atripped, and the gocond, & fulrly large pig, 1560 1hs, No
vi exs of aay kind were dincluded in the weights. In ezch case a
madl pisca of pork, 1 incl cubed, was aucised fyom the daup-sen-
ted musculaoture on the medial smpeact of tihe thigh. Sach suall
piece of meat weighed 3 ouice. in the first piece ws found 80

measles, which represented some 128,000 gyl i in the pig,

minue its head, heart, liver, urein and tongue, all sites where
Rany mesnles might heve been found. In the second plece we found
184 mezsles, which representaed some 588,800 cysticerei in thse 150

lbs, pig, minus its head and viscera.
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Hall (1920) found 70 gysticerci in a moall piece of pork
which weighed O grammes. Thus he estimated that o many thousand
meaeles were 10 be found in the entire carcase.

Kﬁchenmetttar Tound 133 measles in 17 graames of pork,

resraesenting about 80,00Q to the kilogrmuse or 2% lbs.

At Bloemfontein we Judged all carcesaes in which more than
10 gysticerel were found, in the routine incisions, as heavily
infested. JDuring the calender years 19.s5 and 1936, 15U heszvily
infested pig carcasses were found. Statistice are not available
of the predilection rites in all the heavily infested carcasses.
Hore nceurate observetions were made in respect of the thirty
lightly infested curcasses., Ten neavily infescted pig carcasses
were, however, corefully surveyed. MNeasles were invarisbly found
scattered {hroughout the musculature of the carcusses. They were
more densely located in the umuecles above the elbow and in the
neck muscles. Infection of the thigh muscles (leg of pork) was
very heavy, and invariably numerous meusles were found in the
perinesl region. although in the ten heavily infested pigs,
closely examined, o fairly heavy infestation of the massticatory
nugcles was Observed, it waa relatively less heavy than would
have been the case of gross infestation of Cybovis in the ox. It
wlill be obgerved that not a single measles was found in the nmese-
gseters or the pterygoid muscles of the 3V lightly infested pig
carcasses. (See predilection sites in light infestations, )

In three of the ten observations Cystigerci ceilulosug
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were found ln the fat and subeutuneous tissues., The abdominal
muscles, intercostuls and cerviculs were invariably infested.
48 & rule the degree of infestation wos lighter in the abdominals
and intercestals than in the cervicals, where usually, numerous
cysts were found, Other sites in which measles were invariably
found in the ten observations were, in order of density:=
the peoas muscles; the sube-vertebral muscles; the tongue; the
heart; the oesophagesl musculature; the diaphregm. In six out of
the ten observations gysiigerci were found in the brain; in two
out of ithe ten observations in tihe eyeball and conjunctiva. In

none ¢f the special observations weare arel found in the

testicles of bowrs, or in the vagine and uterus of sows, respecs
tively. (Uf the ten specizl observations, two were boars, five were
sows and three ware caoatretes. ) Un at laast one other occasion in
sach gender did we find measles in the respective generative or-
gans, Intrasuterine infectione of foetuses were never obsexved, als
though on & few cccamions pregnant sows were inadvertently slaughe
taered

in the six.caaﬁa of cerebyul cysticesrcosis, cerebral gygii=-
cerci ware found singly in X cames, six cysts in 1 case, eight

eyats in 1 enge, and numerous cysts in < cusas.

Predilection sites in light infestations.

in moet countries Hegulations governing meal inspection lay
down standerd routine incigions which are t0 be nude into carcuse
ses, with & view tv inspection for gysticerel. “ych routine inei-
gions are made into & carcase 50 a8 L0 GLALHPANEEARPER RSB ices 2013
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measles are most frequently found, without mutilating the camrcass,
In lightly infested pig carcusses it is quite pogsible to wmias

gysticerei, which mey be present, but have not been exposed

during the routine inspection,

Irvine-Smith (1911), in "The Heport of the Lirector of
Abettoirs and live Btock sarket, Johannesburg, 1216-11"%, mentions
that during that yvear under report two pig carecanses, bhearing the
abattoir "passad” stamp, were aftersurds found in butchay shops
to be mencly, In the one case measles were found by the butgher
himself, and in ihe other cone by one of the ¥unicipsl Health
Inspectors. Col, Irvine-Swith points wut that it would have been
difficult to detect measles in those cases, without putileting

the carcasscs.

For the inspection of pig carcuasses for gysticerci in South
Arrica, Hegulations have been framed undaxr Section 115 of the
Public Health iAct Nu. 56 of 1419. {Govermuent Hotice Mo, 2118 of
1924, as mmanded by Government Hotleces Nos. 2015 of 1926, 118 of
1929 and 1456 of 1933).

Parafraph 13{(i) remdsi= "an incision shall be made into
gach shoulder hehind the elbhowy axcept in the ease of & carcass
intedded for export overseus.lin thie cszae of a pig carcess intended

for bacon an incision shall be made in the fillet (psors muscle)
in lieu of the aforesszid inecision.”

Parssraph 16 (1) reads:!= "Zvery meat inspector finding evie
denice of bladdarworm dissase (messles) in & sloughtersd animal
during exzmination in accordénge with hegulation 1Z (Generzl
exemination for all carenosas) and 13, shail further make the
additional exsminstion ofie

Head!= Inspection incisions into inner and outer muscle of the jaw

Tonguet« Inapection of the surface and incisions into the muscles
of attachment and the tongue propar.
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Pluckie Examination of the heart and oesophagus.

Stomach and Intestines!~ _xamination of the outer surfuce of the
stomach and intestines.,

Coxcassi- The following inspection incimione shall be made into
gzch side of the curcass:-

kyscles of the shoulder behind the elbow...... 7 incisions
Chuek {(by which is understood the muscles

on the dorsal aspect of the thora-

cic cavity sess 1 inecision.
Huscular diaphrag@ieeceeesrsersscnrssescavesnssss © incisione
Fillett.&..'000000.00‘t‘.'t.l'.!i.c"..‘..ll!. ‘3 1n013iﬂnﬁ

Apart from the foregoing three incisions nust be made into
the pillurs of the diaphragm.”

it will be obssrved that msccording to the above keguls~
tionas the Meat Inspector is virtually allowed to make only one
ineision into esch shoulder beiind the elbow, or in the came of
bacon pige, into the psoes muscles in lieu of those inecisiong, and
three incions inte the pillaxrs of the diaphrugm. He is only enti-
tled t0 make the subsequent incisions enumerzted in Paragraph

16{1) after he has found evidence of bledderworms in the routine
.
|

«neisions,

08ns are occaslionzlly encountered in most

unusual locations, and may very easily be overlooked in routine
inspection. In September 1935 I reported an interesting case in
the Journal of the South Africon Veterinary Kedieal assoecintion=-
6(3) p. 191. The Senior Keat Inspector at Bloeufontein Abattoir,
on examining the submaxillary lymphatic glands of a pig for tuber-
culosis, found a gysticercus in the gland of one side. I confirm-
ed his diagnoeis of C,cellulosues Iin none of the legul routine
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incisione were cysticerci found, but on making the secondary incis-
sions laid down by Paragraph 16(i), Cysticerei cellulosas were
found in the following locutions:e

in 7 incisions into the A, Triceps Bruehii and M. Deltoideus

on each side X cysticerei ; rYmoas mumecles 1 cysticercus. No gystie
cerci were found in any other inciemions. It is plain that but for
the fortunute discovery of a gysticercus in the éuhmaxill&ry lymph -

atic gland, a very unusgual site, the carcass would have heen pas-
ged as fit for human consumption.

In Hovember 1936, Dr,Bekker, Municipal Veterinary Officer,
Pretoria, encountered several coysticerel in u pig's liver., No
syaticerci were found in routine ineisions. Being in doubt as to

whether these bladderwomms were U, ¢ellulosce or C, tenuicollis, Bek
ker sent the liver to Dr.m;nnig. Understepoort. In answer to an

"
enquiry from me as to the identity of the gystic Dy Monnig

replied:~ "The bladderworms in the pig livsr sent by Bekker zre
unfortunately not fully developed. Tne hooks are still young and
imperfect, and so it is not possible to identify them, but thé
nusber of hookes coincides with that of C,geliulosagl

For economical reszsons it has been customery in most South
Africun abattoirs to condeun all pig curcusses found infected with
messles, although instructions in Pars;raph 16(2) and (3) do not
preclude lightly infected pig carcasses from receiving similar
treatment to lightly infected bovine carcasses in cold storage at

mipus ten degrees Centigrade for 14 days.
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In Bloemfontein, therefore, we were afforded the opportunity
of studying predilection sites in thirty lightly infested curcas=
ses, which were minutely dissected:-

Measlen were found:

In nuscles above the elbow only (Triceps etce) vevveeees 10 cases.

: i - » : Plu. p‘s‘. BemBIsABIIE IR seetra 4 canesn.
< o . p < plue thigh muscles... 3 casas.
> . W o 4 Plu' thiﬁh BUBCleBesssncsnsese D CaBEN,.
" - = . ‘ plu' cﬂr‘ioal'tnoco.oc.oocto.o 2 cases.
L o & i S plu. hReaTbicsccscsvscasrnssse 1l cuse.
. : 4 2 2 plus LONEUBecceessncvvsecessse 1 case.
"  plus cervicals..... 1 case.
- heart °n1y000-ooloonoo--o'ooa-oc-.l.-c-ouclnton-o..... 1l case.

" muscles above the elbow, plus psoas, plus submaxillary
lymphmtie gland 1l case,
¥ heart, plus tongue, plus ocesophagus, plus cervicals.....l cane.

In other words, in 30 specially observed lightly infested
carcasses at Bloemfontein, cysticerci were found:=-

In muscles 2bove the elboW iN ceveesrecssscressrssanensss 28 CapeBa

" Of"th. thiw‘......-i...l..l...l'll..O..l..‘. 10 oa’oﬂ-
pﬂoaﬂ‘muscleﬁ A0 0B esA e NERaRNGRER PO AL ESENG SNBSS 8 Ca5 a8,

" mnngcles Of the Neck in cecvecesoscssvsscsnscrasosnesscssss 4 cuBen.

» th@ h@ﬁrt 111 U B B BN AR BN BN BN DR B B DN B BN BN BN B B U BN NN A AR BE BN R BN BN NN BN N RE BN B B BN B A BN 3 QESQB.

. muacles of the tongue and tongue itself in .cvvvvevveves O canes.

. . ". oaﬂophhgun.t.QOou-a-aoa.on-t.tct.i-o-.c. 1 Cag e,

" submaxillary lymphatic gland in .cseesscccsscsscacssses 1 case,

According to these observations the mpuseles above the elbows
must overwhelmingly be sccepted as the cowionest predilection
sites In only two camer in the 30 pigs which had leas thin 10U
measles in the ordinery routine incisions, did we not find measles

in that location.

In grossly infested curcasses we observed bladderworms in the

following organsi=
Liver 3 occasions; kidneys twice; brzin 6 times; eyeball twice;
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testicle once; vagina and uterus once; stamuch and exterior of
the intestines once. In all those cases infestation was very
heavy, and the commoner sites were "swarming® with measles,

To surnuarize, judging from our observations at Bloemfontein,

I regard the order of frequency of infestation in the various
parts of the pig's carcass to be:=

1. The fore-quarters above the elbows (mhoulder of pork).
2+ The hind limbs above the hocks (leg of pork).

3o The psoas muscles and muscles on the ventral surface of

thie vartadrae.

4, Tpe cervical muscles and the intercostals.

5s The tongue and its muscles, |

Ge The heart and the perineal region.

7« the oesophagus and the diaphraipn.

8. The muscles of the face and the abdominal muscles.

9. The brain.

10, The liver, fat and superficial fascia.
1l. The esyeball, conjunctiva, ete.
12, Bexual orguns, and internal organs not mentioned above,
also lyphatie glands,

Von Ustertag (1913) gives the following predilection sites:e
Abdominal muscles; muscular portion of the diaphragn; lumbar
mugcles; tongue; heart; muscles of mastication; intercostsl mus-
clas: cervieal muscles; the gracilis and the sternal musculature,
He mentions that the heart and the brain should b2 named as fre-

quent locztions for the hog bladderworm.

Kukuljevie (1906) mentione that on four occasions he

found Cysticerci callulosae in the eyeball of pigs, and more fre-
quently in the brain.

futyrs and Marek {1916) mention that Cysticercus gelluloe
gze is sometimes found in the spinal cord. They mention the
following order of frequencyi!=~ Deep musclea of the shoulder and

chest; sbdominal muscles) nape and neck muscles; diaphragnm;

Digitised by the University of Pretoria, Library Services, 2013



By Hs.
intercostals; adductoers of the thighs; less frequently in the mus-
ples of the tongue and the heart,"and in very severe cases in the

brein, eyes, liver, spleen, lungs, lymphatic glands and fat."”

Vosgien (1911) found the following order in the pigi=-
PIhe muscles of the chest, diaphragm, tongue, heart, muscles above
'ha elbows, and less frequently the intercostals, peoas, mastica-

tory museles and muscles in the vertebral region."”

At Boeleleng (Dutch Bast Indies), in 1927 Le Coultre fount
jhe oxrder of frequency of infestation in 29 pige to hele
khseles of mastication; shoulder and the muscles of the upper amm;
woas muscles; neck muscles; vertebral nuseles; tungue muscles; abe
lominal wmuscles; muscles of hind legs below the patella; muscles
i fore legs below the elbow; intercostals; and lastly came the

llaphragm, heart and brain.

The Japaness workers Hguchi and Nishiysma (1930¢) found
f' predilection sites in infested pige in the Prefecture Ukinawa
D be!- Bkeletal muscles gnd heart, and then in the brain, orbit
hd cheaks. Wt of 42 infested pigs they found meusles in one case
B ench of the following locations-Spleen, kidneys, stomach, intes.
inal wall,

Hertwig (1885) mentioned that Cysticerci celluloscus were
irely found in the liver, lungs, spleen and kidneys.

Irvine-Smith (1910=11) advised the Jphammesburg sunici=-
il Council at that time, in his annual report that “"the following

Digitised by the University of Pretoria, Library Services, 2013



w6, Nb.

parts of plg carcasses are clossly exsminedi- Igngue and heart;

mugcles of the neck; bresst; intercostals; midriff snd PEOAS.

of Lysticercus gellulosue.

Quite frequently degeneruted eysticerci may be found in
pigs, although more rarely than is the case with Uyotic bo=-

¥ig in baef,

Von Ugtertug states that degeneration ususlly occurs at an
eaklyr.y - developmental stupe. #»% Bleeulfentein we fraguently
ocbserved degeneranted mensles in old pigs, although on one ovcasion
i noticed both cuseous and apparently viable cyesticerci in a pig
of about 1< moaths old. ihis observation differs from that of
von Usbtertag, who stutes (1934) that all psresites in the case of
are affected (simultaneously?) by the proecess of
decuy, contrury to the rule in C.inexmis (bovisl.

Degeneration eof the cysticercus tukes tihe form of cusesticn
and coleificntion « progressive atages of the scme degeneration.
The fiuid contents of the eyst progreesively dry to cuseation
end ultinmately to caleification. Progresnive atrophy of the eyast
itaelf occurs, and the shape of desd gyoticarel is affectsd.

Dead gyrtigaxel appear as 2longated, sometimes slitlike structuxes
which, oceasionally nay be barely visible t0 the uaked aye, ap-
pearing as white specks, and aometiues tihey :ay be thae size of
hemp seeds. Juring the cuseous sfage of degeneration tlie pig wenw
8le may appear gruy in colour, bul wihen c¢aleified it io usuaily
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pure white.

Neunann states that it is usually age that brings about
degeneration of the gysticerci, and their trunsforuation into
small, round, hard and compact grains, iluapregnated with calca-
reous matter and destitute of fluid., The pork butchers (in
Frence) name the disease dry messles. WHeumann adds that the
degenaration of the cyaticexei is eentripetsl, that is, it
begins with the external menbrane and finishes with the scolex;
and this is most evident in cuseous or pseudo-purulent degene~
ration. ¥When numerous gysticerel have degenersted, the heart
and skeletal musculature are found to be sprinkled with white
granules. {Hewaann).

Under the microscope, a tough connective tissue membrane
and & more or less strongly calecified centre may be demonstra-
ted in the calcified structure. {von Ustertmgl. Sometimes
demonstration of the classical culcareous eorpuscles and hooks
in a dsgenerated cyet wmay werve us a diagnostic festure of the

formey bladderwolie

SYRPTQWS Ii Tid PIG,

Clinical symptoms of Cysticercus cellulogsue infection ure

extremely rare in the pige The severe constitutional disturban-

ces sometimes met with in the hwuan infeetion seldam reveal

themgelves in plgs.

kgearthur (1934), in discussing the incidence of human

cyaticercosis in the Sritieh Army, mentions the prolonged
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period ufter initiael infection, before constitutional distub-
bances occurred in patients he studied. lie mentions the fact
that the parasites may he present in the human hody for several
years (e.g. 8ix to eleven years), before cerebrul symptoms
become appurent. In the case of the pig, in applying KaeArthur'
rewarks on the human disense, it is less likely that cerebral
aymptoms will develop, since it is seldom that a pig will be
allowed to live to that age before sluughter. EncArthur also
states that it is hie belief that gysticerci while alive, usu-
ally enjoy a relative tolerance on the purt of the host, but
that after their death they mct as foreign irritants and bring
about the degenerative changes in the tissues of the hwiuan

hoste He makes it clear that severe pathologicsl cuanges of
the infected tissues only aypear & number of yeurs after initial

infestation,.

Some of the oldar writers, however, have recordad severe
constitutional disorders in pipgs. Grave, &aaording»tu Neunmann,
reported that he noticed in many measly pigs an incressed sene
sitiveness in ihe snout, which prevented their burrowing. 4in
eating grain off g huaxd flooy they avolded contact with that pert
g8 imueh sz poasible, by raising the nose mnd upper lip and
prehending the food with their tongues. Taupped slightly on the
end of the nose with a stick, the meanly pig squenled with pain,
while & healthy pig would remain indifferent. Very measly pige
had the snout more ox less soft and flaccid.

in & pig suffering from gross infestation with neasles,
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Sabotta (1880) observed complete paralysis of the tongue,

which wus invaded by eysticserci. The prehension of food wASs,
therefore, impossible, "and the animal perished from inunition."
Florman (1819) saw a vexry manifest turning round in ecircles in
a cape where gysticerci were located in nerve centres, KRenhrs
(1842) witnessed eplleptiform convulsions, grinding of the
teeth, ptyaliem and rabid-like vertigo. &t the autopsy Kehrs
found in the cerebrum and cerebellum zn enormous number of
cysticerci,"several of wiieh were of exceptional size.” Hubid=
like symptoms were also noted by Foucher (1874), Vertigo and

a form of blindness in which case the brain was softsned and
contained more than & hundred cysticerci, were obsewvations
wade by Ngubert (1861). Lippold (1875) had = case in which
the pig died after presenting zall the symptomg of encephalitia.
Un post-mortem twelve Cygticercl cellulosae were found in the

pla nater,

Neumann mentions that in chronic and generalized infece
tions pigs may be faeble, easily put out of breath, have diffie
eulty in following the herd, may later develop diarrhoea, foetid
breath, prostration, then death.

Hutyra and sarek mention that in very severe infestations
similar symptoms to those described above, may &ppesr, and in
addition honrseness may result owing to involvenent of the laryn.
geal muscles., (Lt is perhaps possible that in some of these
canens the pige were also infssted with Irichineile spixalis,
which is kXnown t0 csuge musculer wesknees pnd ﬁ&rtiﬁul&rly“4a$&ﬂﬂﬁﬁggj
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Daubney (1936) mentions a case which, quite recently, was
brought to the Veterinary Research Leboratory, Kabete, Kenya
Golony. The affected animal was fevered and showed all the
clinical symptoms of acute muscular rheumatisum. It experienced
considerable difficulty in rising, and any movement or manipu=
lation occasioned pain. Pomt-mortem, the curcass was found to
be grossly infested with viable Cysticerecl cellulosue, and the
infestation, according to Paubney, "had undoudtedly been

responsible for the clinical manifestations.®

Clinleal symptons are not likely to be noticed at abattoirﬁi
aince pigs are generally slaughtered within twenty-four hours
of their arrival. In practice no causes showing clinical syap=
toms of constitutional derangement were observed at Bloemfon-
tein, slthough in some dressed carcasses infestation was so
heavy that barely spaces 0f b mun. could be found hetween the
measles., 1t was, however, noticed that on rare occasions
the flesh of heavily infested curcasses had a pale colouxr and

was slightly dropsical.

In living cases the disesse is generally recognized only
in cases where the parasites are situated in a visible mucous
membrane, e.g.in the conjunctiva of the eye, or in the lens.
Externally cysticerci may sometimes be seen or felt with the
hend in the tongue, mostly st the edges on the under surfacs,
or in the fruenum linguae., Sometimes also cysticerci may be
felt in the foldas of the rectum, or in the anal ring. In
heavily infested pigs cysticerci may be meen "bubbling® out of
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