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Ritt (1), describes in bovines under the name of " Pseudo-tuhel'­
culose des Fleisches," peculiar nodules in the panniculus, the muscles 
of the abdomen, shoulder, leg, and the tail. The nodules vary in 
size from a millet seed to that of a hazel-nut. The nodules are of a 
(';~seO~ll:' nature and microscopically they resemble the lesions of tuber­
('ulosIs. 

~:fieroscopically the lesions consist of central necrotic masses in 
which are groups of abscess-like round cell accumulations. "(Mul­
tiple abszessartige Rundzellen-ansammlungen)." This is surrounded 
by a fibrous and fibroblastic capsule. Histologically -these lesions are 
therefore unlike tuberculosis. 

Ritt further states that, because animals affected with pseudo­
tuberculosis had in many cases also typical tuberculosis of lymphatic 
glands and intestines, may simply be coincidental, and that tuber-. 
culosis and some other disease are occurring simultaneously in one 
and the same aninlal. lIe mentions the possibility, however, that 
the lesions described as pseudotuhereulous may he true tubercles, III 

which -the organisms have died out and have lost their staining 
properties, seeing- that giant cells and a coagulative necrosis like 
those occurring in tuberculosis are oceasionally present. Sub­
cutaneous inoculation in cattle with ground up nodules always gave 
negative results in his experiments (observed for months). 

Occasionally badly stained groups of bacilli resembling the 
bacillus pyogenis hovis were found in the nodules. Hungerbiihlel' 
could in one case obtain cultures of th;R organism which was pyogenic 
for small animals. 

Kitt pojnts out that the lesions are described as Blastomycosjs 
in the literature without sufficient evidence. 

Hutyra and Marek (2) state that, according to Glasser, homoge­
lleous caseous nodule~ resembling muscle tuberculosis are due to 
hacteria of the coli-typhoid group in cattle. 

The same authors in the first volume of the above work diseu.3:'l 
under Pseudotubel',pulosis. all disease processes which resemble 
tuberculosis anatomically, but which are caused by parasites and 
organisms, other than the acid-fast tubercle bacillus of Koch. They 
mention that Preisz suggested that only such disease processes that 
are caused. by bacteria, other than acid-fast organisms should be so 
designated. Numerous organisms are mentioned as the cause of 
pseudotub~rculosis in the various animals. The only organism 
ass·ociated with pseudotuberculosis of sheep is the bacillus pseudo­
tuberculosis oyis of PreiRz, ot.herwise known as the Preisz-nocard 
0rgamRm. 
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TliL anthon; uescribe the pseudotubercle in connection with the 
serous membranes, the subcutaneous tissues, and in the organs, as 
resembling the true tubercle macroscopically, but from which it can 
be differentiated microscopically. rrhe pseudotubercle is of an 
exullativc nature (neutrophiles) as against the proliferating n;:tture 
(tuberculolls granulation tissue) or the true tubercle. Necrosis occurs 
in the later stages of true tubercle formation. The pseudotubercle 
(lpvelops more rapidly, consists throughout of necrotic detritus sur­
rounded by :1 narrow peripheral layer of round eells; and necrosi:-; 
itnd caseation is an early feature in its development. It contains 
neither giant cells nor epithelioid eells. 

In speaking more particularly of pseudotuberculosis of sheep, 
the authors decrihe the well-known macroscopic lesions in lymphatic 
g'lands, lungs, liver, kidneys, spleen, etc., and further mention that 
'" at times caseous purulent foci, \,,"hich may vary up to the size of a 
fi.st. may be found accidentally in slaughtered animals in the muscle:-\, 
as for instance, in the mu:scles of the thigh." 

Joest (3) describes the lesions caused by the bac. pseudotubel'­
culosis ovis (Preisz-nocard organism). The young lesions consist of 
neutrophiles, very soon necrosis oecurs and a central structureles8 
mass remains, at the periphery of which there may still be a narrow 
7.0ne, in which cells are recognised. These are of two kinds, (1) 
neutrophiles, and (2) macrophages. The whole lesion is surrounded 
h.v a fibrous and fibroblastic capsule. rrhe necrotic portions become 
calcified, and this is often seen in cOlleentric layers. 

Ostertag (4) describes in addition to the usual situations also 
caseous nodules of pseudotuberculosis in the museulature. He states 
further that the only thing that the pseudotubercle has in common 
with the true tubercle is caseation. and that in the former, there are 
never giant cells or epithelioid cells present. Ostertag maintains that 
there is no calcifieation in the pseudotubercle, but as a result of in­
spissation the arrangelnent of concentric layers is produced. 

The first case (specimen 4826) that came under our observation 
was sent in from the Municipal Abattoirs, .Johannesburg. It consisb 
of the forearm of a sheep-see plate 1. Lesions are present in the 
flexors and extensors of the forearm, and that portion of the trieepi" 
inserted at the olecranon process. rPhe lesions are in the form of 
small foci varying in size from 2 by 1 mm. to 4 by 1 mm. They are 
spindle-shaped, and have the long axis in the same direction as that 
of the muscle fibres. ~rhey are greyish white in eolour and opaque. 
They are irregularly distributed throughout the muscle substance, 
but in places they have a linear arrangement. The rest of the 
muscle substance is normal as regards colour and transparency. 

Jl1icroscopically.--The nodules vary in Rize and age. In the 
younger nodules (plate II, fig. 1) calcified particles are present 
to'i\"7ards the centre, around these are giant cells and it seems as 11 
these are attempting to phagocyte the calcified particles. 

The nodule!'; show as yet no other evidence of neerosis, they 
consist mainly of epithelioid cells which have a peculiar sphericn 1 
appearance, and in many of them the nuclei are situated towards the 
pel·iphery of the cells. rrhis is nearly always true of epithelioid ce~ b· 
having two and more nuclei, but is also true of some of those having 
o;"-l'y one nucle:us. Although the nodules consist mainly of epithe-
1101(1 celh, (pnte a numher of round cells and infrequently alHo 
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nentrophiles occur in an irregular manner amongst the epit\lelioid 
eells. l'owards the periphery of the young nodule round cells are 
more frequent. Here also the granulation tissue is fibroblastie, but in 
places already well formed fibrous tissue is present fonning a well-
de:dlled capsule. . . 

Thf' older nodules vary somewhat in their microscopic appeaJ'­
ance-(l) see plate II, figs. 3 and 4. These show the presence 
of fairly extensive central areas which are completely calcified and 
the homogeneous pink staining mass so typical of necrosis of the 
8pithelioid cells in the tubercle is not present. Around the calcified 
masses are numerous giant cells and in places giant cells are seen to 
have phagocyted fairly large calcified particles. 'fhe impression 
that one has when examining such a nodule is that the calcification 
was not preceded by necrosis of the epithelioid cells. The pheripheral 
portions consist of epithelioid cells as described for the young nodule, 
:mcl in plaees heautifu1 examples of giant cells that are indistinguis}l­
able from the Langhans giant cells. 'rhe whole is sUrTounded by a 
fibroblastic, but mainly fibrous capsule. (2) See plate II, fig. 2. 
These nodules show in addition the presence of a homogeneous pink 
staining zone around the central calcified area. This is due to 
necrosis of epithelioid cells. Such nodules are less frequently met 
with than those described under (1). 

No acid-fast organisms could be demonstrated by the Zi~hl­
Neelson's method of staining. Neither was it possible to demonstrate 
the presence of other organisms by staining with methylene blue or 
Giemsa. 

Nodules are also described in the myocard of the sheep but this 
material was unfortunately not availahle for microscopic examina­
tion. 

The second case that was investigated was sent to this Institution 
by the Chief Sanitary Inspector, Uitenhage, O.P. Specimens (6124) 
of the heart and of striped muscle of a sheep that was slaughtered at 
the abattoirs were forwarded. 

The animal was in good condition, but numerous nodules were 
described in the musculature and in the heart. The chief sanitary 
inspector's report of the examination of the rest of the carcase is: ~ 
lungs, spleen, pancreas, stomachs and intestine normal. The liver 
contained a degenerated echinococcus cyst. The following lymphatic 
glands were carefully examined, and all were found to be normal: 
submaxiaJlary, subparotid, bronchial, mediastinal, periportal, pres­
capular, renal, iliac, precrural, inguinal, and mesenteric. 

Macroscopically. Striped lJluscle (not identified).-Only a small 
piece is availahle for description and examination. Several nod ules 
are present, some of which are embedded deeply in the substance of 
the muscle, others are superficially placed and are raised ahove tIle 
surface of the muscle. The nodules measure up to 7' mm. in diameter; 
they are circumscribed and rather sharply marked off from the 1-.ur· 
rounding muscle substance. They are surrounded by a well formed 
capsule. They are opaque and of a pale greyish white colour. The 
rentral portions can be easily removed and consist of a caseous nnd H 

calcareous substance. 
Myocard.-Similar nodules are present. See plate IV, :fig 1. 

Some are situated superficially and cause a bulging of the epicardium. 
Others are embedded in the substance of the myocardium, and a few 
are situated towards the endocard. . 

Digitised by the University of Pretoria, Library Services



598 

Micr(jscop~cally. Myocard.-The nodules are composed of cells 
which are for the most part well preserved. In a few nodules ~entral 
necrotic areas are present, and this appears as a homogeneou:-; 
structurele'ss mass (plate III). Around this is a zone of 'epithelioid 
cells, amongst which the remains of muscle fibres can still be recog­
nized. Infrequently giant cells, which are not very characteristic, 
are" present at the periphery of the caseous mass. The fibroblastic 
and fibrous tissues at the periphery of the nodules do not form a well­
defined capsule. In some portions of the pel'hiphery of the nodule, 
there may be a great deal of this tissue, whilst in other portions very 
little. The whole nodule is therefor~ not sharply marked off from 
the remaining tissues. In the immediate vicinity of the nodules 
there is very marked atrophy of the muscle fibres and in places vesseb 
are seen in cross-section literally choked with round cells. Amongst 
the epithelioid cells are also very numerous round cells. 

In places the myocard shows exudative changes of a diffuse 
na.ture. " The exudate is entirely cellular and consists mainly of 
round" cells, but quite numerous neutrophiles are also present. The 
leucocytic infiltration is present along the interstitium and appal'­
ently also in the parenchyma of the organ (plate IV, fig. 2). 

Striped 2l1uscle.-The nodules are well defined and circum­
scribed (plate III). Centrally there is a comparatively small area 
in which calcification has occurred. This is surrounded by a wide 
zone which is structureless and of a homogeneous nature, but nuclear 
rlebris and nuclei in varying stages of disintegration can still be 
recognized in this zone. This is surrounded by a zone of epithelioid 
cells, amongst which are also round cells. Giant cells are present at 
the periphery of the necrotic zone and also in the epithelioid zone, 
some are like foreign body giant cells, but others are indistinguish­
able from Langhans giant cells. In the case of the older noduleR 
there is a well developed fibrous capsule; in the younger nodules this 
consists of granulation tissue . 

. No tubercle bacilli could be demonstrated in the myocard or 
the striped muscle by ~iehl-N eelson's method of staining, neither 
could other bacteria be demonstrated with Giemsa and methylene blue 
staining. 

Discussion.-The lesions are precisely like those caused by the 
Koch's tuhercle bacillus, but these organisms could not be demOII­
strated in sections by the usual methods. It was unfortunate that no 
material was available for a bacteriological examination. But there 
seems to be very little doubt that the second sheep (specimen 6124) 
could not possibly have had tuberculosis. 

The chief sanitary inspector's examination shows cl,early thl' 
normal state of the lungs and the important lymphatic glands. All 
animal that has numerous tubercle nodules in the musculature and 
the heart must have had a generalization of the disease, and it is 
inconceivable that such lesions in the musculature and myocard can 
exist without any lesion in the· lungs and the lymphatic glands of tht· 
head and neck, or the bronchial and mediastinal lymphatic glands,. 
or any lesions in the intefltines and the mesenteric and other lymphatic 
glands. 

Most authors are agTeed that the lesions of the so-called 
, 'pseudotuberculosis " resemble the true tuberculosis macroscopic­
ally, but can be differentiated from the latter microscopically. 

Kitt, however, described lesions in bovines that were undoubtedly 
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also affected "vith tuberculosis. In some of these lesions he found 
epithelioid cells and giant cells, but could not demonstrate Koch's 
tubercle bacilli bacteriologically or biologically. He believes that 
some of them may indeed be true tubercles, in which the organi"Uls 
have died out, but would, on the other hand, also appear to commit 
himself in regarding some of these lesions as of the nature of pseudo­
tuberculosis, caused by the bacillus pyogenes bovis. When dealing 
with bovines one is not on such safe ground as far as tuberculosis is 
concerned. In sheep, and especially South African sheep, tuber­
culosis can be definitely excluded, especially as no lesions were found 
in the lungs and the lymphatic glands. 

It is therefore quite clear that we are dealing here with lesions 
which are not in all cases absolutely like tuberculosis macroscopically, 
but which are precisely like, those of tuberculosis microscopically. 

Dunkel believes that the bacillus pyogenes bovis, the bacillus 
pyogenes suis and the bacillus pseudotuberculosis ovis are varieties 
of one and the same species, because they are reciprocally agglu­
tinated by their respective immune sera, because mice after treat­
ment with the one bacillus become immune to the other, and further 
because the bacillus pyogenes after being passed through the rabbit, 
assumes the appearance of the bacillus pseudotuberculosis ovis when 
inoculated into sheep. 

No material was available for cultural or biological examination, 
but it would appear that these lesions in the sheep are analogous to 
those described by Kitt in bovines as being due to the baci~lus 
pyogenes bovis in which histologically the structure of the true 
tubercle was also present. 

It is therefolle possible that these lesions in the sheep were 
caused by the bacillus pseudotuberculosis ovis and if further material 
becomes available an attempt will be made to prove this culturally 
and biologically. 

Conclusions.-Lesions are described in the myocardium and 
musculature of South African sheep, which are not in all cases 
absolutely like those of tuberculosis macroscopically, but most of 
which are peculiarly like those of tuberculosis microscopically. For 
reasons given in the text we believe that these lesions are not those of 
ordinary tuberculosis. Unfortunately no material was available to 
investigate the cause bacteriologically or biologically, 
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