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DISCUSSION

The definitive hosts of the Strobiloestrus infestation
recorded in cattle in the Middelburg district of the
Transvaal were klipspringers!. In the present infestion,
mountain reedbuck were the most probable definitive
hosts, although steenbok could also have played a role.
As in the case of the infestation in cattle, no specific
identification of the Strobiloestrus sp. larvae infesting
the sheep could be made.

Larvae infesting cattle reach the third larval stage and
may even leave the host as mature third stage larvae and
pupate'. This did not appear to be the case with the in-
festation in Merino sheep. In these animals the larvae
left the nodules and died in the second larval stage.

Infestation probably occurred some time after the
December 1981 plunge dipping had taken place as this

would probably have killed any larvae present at that
time. It is likely that the belly dipping which was applied
after April 1982 would not have affected infestation as
the acaricide, which also has insecticidal properties,
would not have covered the nodules. Had the sheep
been plunge dipped in an acaricide with an insecticidal
effect shortly after shearing in August 1982 the infesta-
tion would probably have been eliminated then.
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BOOK REVIEW

This edition of an already well-known textbook has been
extensively revised and extended to include accounts of
parasites of fish and laboratory animals as well as some in-
formation on wild animals and exotic pets. This has invol-
ved the addition of many new descriptions as well as in-
creasing the number of figures {65 figures and 7 tables have
been added to this addition as compared to the previous
edition). Following a brief introduction the book is divided
_into sections dealing with Helminths (348 pages), Ar-
- thropods (145 pages), Protozoa and some Rickettsia (252
" pages) and Techniques (15 pages). The latter include pic-
- tures of the worm eggs of the domesticated animals, and ex-
F tensive host parasite lists., The more important reference
citations are given, should greater detail be required.
. Throughout, the text is concise and clear and well il-
. lustrated with photographs and drawings. In the introduc-
: tion it states that this edition takes a global view of parasitic
- diseases of domesticated animals however the details of
parasites occurring in Africa and particularly Southern
. Africa are less extensive than for those of temperate
- climates. For example no mention is made of the develope-
. -.ment of a vaccine for the control of besnoitiosis or the oc-

BOEKRESENSIE

HELM!NTHS ARTHROPODS AND PROTOZOA OF DOMEST!CATED ANlMALS

E.J.L. sSOULSBY i
7th Edition. Bailli¢re Tindall London (Publishers) 1982 pp 809 Figs 375 and 10 Tables Price R65 ISBN 0702008206 -

currence of 7heilerig lawrencei (T. parva bovis) in Zim--
babwe in the absence of buffalo. The chapter on Rickettsia
is very brief with Ehrlichin canis being dismissed in 8 lines
and the statement that transovarian transmission occurs in -
Anaplasma marginale is not supported by the more recent
literature on the subject.

The descriptions of parasites of wild animals, exotic-
animals and fish serve as a good introduction to the subject
but are not complete. This is, however, a very large subject
which would have been very difficult to cover completely in
a volume of this size, One would have preferred to $ee an’
enlargement of the sections on parasites peculiar to Africa
rather than the inclusion of the parasites of such a diverse
group of animals,

This new edition is a useful basic textbook for the general
practitioner and can be recommended to veterinary

- students, but they will have to bear in mind that some of the

sections ‘on tropical parasites are dealt with superficially
and that the text is by no means a complete manual on the
very diverse subject of Veterinary Parasitology. -

C.G. Stewart
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, SHORTCOMMUNICATION o KORT MEDEDELING .

BLOOD SELENIUM OF SHEEP IN SOME DISTRICTS OF THE NORTHERN ORANGE
FREE STATE: A PRELIMINARY REPORT

J.A. ERASMUS" and A. FAANHOF**

ABSTRACT: Erasmus J.A.; Faanhof A. Blood selenium of sheep in some districts of the Northern Orange Free State: A pre-
liminary report. Journal of the South African Veterinary Association (1983) 54 No. 3, 187-188 (En). Veterinary Laboratory, P 0.
Box 625, 9500 Kroonstad, Republic of South Africa.

Blood selenium concentrations of clinically healthy sheep were determined using a neutron activation technique. Ainougn tne
number of samples were relatively small, the selenium concentration in the blood of sheep in the Kroonstad district appeared to be
fairly normal. In the Bethlehem and Fouriesburg districts on the other hand, the blood selenium levels indicated the possible ap-
pearance of selenjum responsive diseases.

INTRODUCTION Table 1: RANGES FOR BLOOD SELENIUM FOR
. ) SHEEP IN THE BETHLEHEM- FOURIESBURG,
White muscle disease, one of the manifestations of KROONSTAD AND BULTFONTEIN DISTRICTS (ug/mi)

selenium deficiency in sheep is noted with irregular fre-

quency in the Northern Orange Free State (N-OFS). Figure shown Ranges
This finding warranted an investigation into the District by median 10 % 10
selenium status of sheep in this area. For the purpose of (50 %) 80 % | ° °
5 .. ower upper
such a survey the selenium concentration in the blood of
clinically healthy sheep was determined. Bethlehem- 0,065 0,026—| 0,010-| 0,120~
Fouriesburg (n = 39) 0,120 0,026 0,253
) Kroonstad 0,165 0,090-| 0,020-| 0,305~
(n = 56) 0,305 0,090 0,420
MATERIALS AND METHODS Bultfontein (no'fegs) - — -

Eight farms in the Bethlehem, Bultfontein, Fouriesburg
and Kroonstad districts were randomly selected. On
these farms blood samples of 108 sheep were taken from 100
the jugular vein into heparinized Vacutainer tubes
(Radem Lab. Equipment, Wynberg). On arrival at the
laboratory 1,0 m¢ was taken from each sample and
freeze-dried in the conventional way.

The poolside rotating facility of the SAFARI-1 reac-
tor at Pelindaba was used to determine the selenium
concentrations of the freeze-dried samples by means of
neutron activation. For this technique the batches of
samples and the necessary standards were irradiated for
10 h in a thermal neutron flux of about 10'*’n.cm2.s71.
The activity of the long-life isotopes was measured by
Ge-Li gamma-spectroscopy after allowing an isotope
decay period of 4-8 weeks. After the appropriate correc-
tions were applied the concentration of selenium in each
individual sample could be calculated (ug/m).

80

60 L

L / Bethlehem- n = 39

/ Fouriesburg

20 L
/ — — —. Kroonstad n = 56

Cumulative relative frequency percentage

RESULTS AND DISCUSSION . B I B T B v S

The results are summarized in Figure 1 and Table 1.
Blood selenium (ug/mf)

*Veterinary Laboratory, P.O. Box 625, 9500 Kroonstad, Republic of
South Africa. Fig. 1: Cumulative relative frequency curve for blood selenium
**Nuclear Development Corporation of South Africa (Pty) Ltd., of sheep in the Bethlehem-Fouriesburg and Kroonstad
Pretoria. districts
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Although the concentration of selenium in the blood
of animals depends on the selenium content of the diet,
the normal levels commonly lie within the range of
1,0-2,0 ug/m¢ 6. Selenium responsive diseases are likely
to ocur when blood selenium levels are below 0,075
pg/mf, and levels below 0,05 ug/m¢ are considered to in-
dJicate a deficiency state.'. About 67 % of the samples
taken in the Bethlehem and Fouriesburg districts had
selenium concentrations of less than 0,075 ug/m¢ (Fig.
1). In fact, about 40 % of the samples contained less
than 0,05 ug/m¢. Only 4 % of the animals selected in the
Kroonstad district had blood selenium concentrations
of less than 0,075 ug/méf. Accordingly selenium Tespon-
sive diseases of sheep could be expected to occur fairly
generally in the Bethlehem-Fouriesburg area, but to a
much lesser extent in the Kroonstad district.

Too few sheep were included in the Bultfontein sam-
ple to express the data in a relative frequency curve. The
median level of 0,360 ug/m¢f(Table 1) which was arrived
at by inspection, is however much greater than the me-
dian of 0,165 ug/m¢ for the sample from the Kroonstad
district. The occurence of selenium responsive diseases
could thus be expected to be even less than in the case of
the Kroonstad area.

In their chapter on normal and abnormal biological
observations, King & Wootten* considered as normal
values 80 % of a population observed, when such data
are grouped and arranged as a frequency polygon or
histogram. The upper and lower 9 % of the population
are considered as being possibly abnormal and the outer
1 % are considered definitely abnormal. On this basis
the normal levels of blood selenium of sheep in the
Kroonstad district could be taken as 0,090-0,305 ug/m/
(Fig. 1, Table 1). The lower level appears to be in agree-
ment with the figure of 0,10 ug/mf as suggested by
Underwood’. Definitely increased values would then be
0,420 pug/mf and more (Table 1).

On a ration with a selenium content of about 0,33
ug/g the blood selenium concentration of cattle varied
between 0,833 and 0,323 ug/m#. Blind staggers, a form

L4

of chronic selenosis in cattle and sheep occurs when 2
mg/kg body mass is supplied in an organic form in the
ration’. The high blood selenium levels found in the
blood of clinically healthy sheep in the Bultfontein
district could thus indicate the ingestion of high, but
non-toxic amounts of selenium.

With regards to selenium in sheep in the N-OFS, two
avenues for further investigation have been identified
VI1Z.

1. Due to low blood selenium values in sheep in some of
the eastern districts of the area, the occurrence of
selenium responsive diseases could be expected. The
mapping of the actual deficient area and an in-
vestigation into the selenium responsive diseases oc-
curring should be a fruitful exercise.

2. Additional blood samples should be analyzed in
order to determine a feasible norm for blood
selenium of sheep in the more western parts where
high blood levels have been noted.
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BOOK REVIEW

The contents of the book are divided into 14 sections which
include the usual system subdivisions plus sections on infec-
tious diseases, nutrition and toxicology. The appendices
~ contain information on normal clinical pathology data, a
- table of drugs commonly used with approximate doses and
information on ageing of the horse.
The basic aim of the book, as set out by the author, is to
provide the practising veterinarian, and veterinary student,
with the most recent information on the therapy of the

CURRENT THERAPY IN EQUINE MEDICINE

N. EDWARD ROBINSON

Consulting editors H.D. Knight, H F. Hintz, Christopher M. Brown, V.K. Ganjam, Robert H. Whitloch, Gary P.

Carlson, 1.G. Mayhew, Gretchen M. Schmidt, A.C. Asbury, N.E. Robinson, A.A. Stannard, T. Tobin and F.W.
Ochme. oL

i W.B. Saunders Company, Philidelphia and Toronto 1983 XVI XXV1 637, Figs. 49, Tabs. 128, Publ. Price £56,50 N
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common medical diseases of the horse. In my opxmon thxs
aim is most certainly achieved and this book fills a defimte
gap in the reference work on equme medicine. .
In general each article contains a brief description of the
disease and diagnostic procedures with emphasis on treat-
ment and prevention. The section editors are all known ex--
perts in their fields which accounts for the high standard of
information contained in this book.
8. van Amstel
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CLINICAL DIAGNOSIS OF SPIROCERCA LUPI INFESTATION IN DOGS

L.B. EVANS*

ABSTRACT: Evans L.B. Clinical diagnosis of Spirocerca lupi infestation in dogs. Journal of the South African Veterinary Associa-
tion (1983) 54 No. 3, 189-191 (En) 8 Village Road, 3600 Kloof, Natal, Republic of South Africa.

The clinical criteria used to establish a diagnosis of Spirocerca lupi infestation in dogs are discussed, with special emphasis on the
radiographic feature that may be observed. Plain radiographs show a typical grey circumscribed area posterior to the heart. Follow-
ing the administration of a barium meal this area takes on a dappled appearance due to barium accumulated in the crypts of the S.
lupi granuloma. The granuloma itself may be outlined by the barium.

Key words: dog, Spirocerca lupi, radiographic features.

INTRODUCTION

Spirocerca lupi, or the oesophageal worm, is a helminth
parasite found in dogs in tropical and subtropical areas
through out the world. The worm itself is red in colour,
usually spirally coiled and the males are 30-54 mm in
length and the females 54-80 mm! 2,

The life cycle of the worm is well documented and
briefly is as follows: the eggs are passed out in the faeces
or vomitus of the host and hatch only after they are in-
gested by a coprophagus beetle (dung beetie). The larvae
develop to the infective stage in the beatle and become
encysted here.

The beetles in turn are swallowed either by another in-
termediate host, such as lizards, frogs, birds or by the
final host namely dogs. The dog becomes infested either
by swallowing the dung beetles directly or by eating the
infected vertebrates?.

Once in the dog’s stomach the larvae are released
from their hosts by gastric digestion. They penetrate the
stomach wall and then migrate via the gastric and
gastro-epiploic arteries to the coeliac artery and so to
the aorta.

Finally they reach the upper aorta from where they
migrate through the wall to the oesophagus!. Here they
form granulomatous tumour-like growths in which they
reach maturity and reproduce. Eggs are passed via a
small opening (or openings) into the oesophagus and so
the cycle repeats itself.

The migrating larvae produce haemorrhages, inflam-
matory reactions and necrosis, all of which lesions heal,
but stenosis of blood vessels may remain'. The adult
worms produce nodules in the oesophagus, stomach and
aorta. The lesions in the aorta wall may result in
stenosis, aneurysm formation and even rupture of the
vessel, with consequent fatal haemorrhage!. Although
aneurysm formation and fatal rupture of the aorta is
well documented, in our experience, it is not common.

The nodular mass in the oesophagus, which may be in
the form of a single mass or several discrete nodules,
may become so large as to obstruct the lumen and so in-
terfere with the swallowing of food. This may then
result in peristent vomition and emaciation?.

Other complications that may arise include oespha-
geal sarcoma development, hypertrophic pulmonary
osteoarthropathy of the long bones (so-called Maries’
disease), spondylitis of the thoracic vertebrae, pyaemic
nephritis and aplastic anaemia’.

The purpose of the article is to aid the clinician in
diagnosing S. /upi infestation in the dog.

*8 Village Road, 3600 Kloof.

DIAGNOSIS

History

This is important because in our experience the vast ma-
jority of cases seen are in dogs living in rural areas. This
is logical when one bears in mind the importance of
dung beetles in the life cycle.

Secondly, the history is typically one of chronic vomi-
tion (up to 3 weeks duration) and often chronic
debilatation. Response to any symptomatic treatment
that may have been applied will have been poor.

Clincal signs

On examining and observing the dog one finds evidence
of a generalized loss of condition, dysphagia, frequent
vomition, salivation and emaciation. The dog is willing
to accept food but finds itself unable to pass the food
down the oesophagus into the stomach, due to the
presence of the obstructing intra-oesophageal
granuloma. Consequently the food accumulates in the
oesophagus and is soon vomited. Some dogs show
evidence of coughing and secondary lung problems,
namely either a secondary foreign body pneumonia due
to the inhalation of food material into the lungs, or even
possibly the presence of secondary lung tumours.

Generally the dog’s breathing is shallow and it may sit
with its head strectched slightly forward. Sudden death
due to aneaurysm rupture and severe internal haemor-
rhage may also occur. :

Occasionally a dog will be presented with thickening
of the long bones (Marie’s disease). In these cases too
the clinician should also consider Spirocerca infestation
as a possibie differential diagnosis.

However of all these clinical signs, the dysphagia,
vomition and emaciation, all of long-standing duration,
are to us the most important.

Faecal examination

This method of confirming the diagnosis is found in
many text books but in our experience it is not easy to
find the worm eggs in feaces, vomitus or bronchial
washings. The eggs are thick-shelled, 30-37 by 11-15 mm
in size and contain larvae when laid.

A solution consisting of 33,3 % cystalline zinc
sulphate, 33,3 % glycerine and 33,3 % water and a den-
sity of 1,32 has been reported as being satisfactory for
worm flotation3.

Radiographic examination
In practice the tentative diagnosis will often be made on
the history and clinical signs and it then becomes essen-
tial to know not only if S. /upi parasites are present but
also to what extent pathological changes may have
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Fig. 1: Plain radiograph showing grey area within lung . . ,
shadow, referred to in the text. Fig. 4: Another example of a plain radiograph of a dog's chest,
revealing the circumscribed grey area posterior to the
heart.

Fig. 2: Barium filled oesophagus, showing the oesophageal
dilatation resulting from the obstruction within the
oesophagus.

Fig. 3: Barium traces showing up the irregular surface of the Fig. 5: The same case as shown in Fig. 4 but with barium
S. lupi granuloma within the oesophagus. Note aiso the outlining the S. lupi granuloma within the cesophageal
oesophageal dilatation. lumen.
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taken place. The dog is often only presented when the
infestation is chronic with well-advanced pathological
changes.

We have found the most satisfactory method of con-
firming the diagnosis to be with the aid of radiographs.

Thoracic radiographs are taken, both plain and
following a barium meal. Plain radiographs show a very
typical grey circumscribed area, appearing within the
confines of the lung shadow, caudal to the heart (Fig.
1 & 4). A barium meal is then administered and further
radiographs are taken. In addition, the barium meal
may show an increase in the diameter of the
oesophageal lumen and possibly a space ocupying mass
here (Fig. 3). The irregular surface of the ganulomatous
mass results in barium accumulating in the crypts,
thereby producing a stippled or dappled pattern3. This
circumscribed dappled area of increased density often
seen between the heart and diaphragm outlines, is of
major importance in making the diagnosis and we
regard it as highly suggestive of S. lupi infestation.

Endoscope examination

Although this is obviously a valuable means of confirm-
ing the diagnosis of S. lupi infestation, due to the lack
of access to an endoscope, most clinicians in practice are
unable to avail themselves of it. However, should one be
available the clinician may well see evidence of the tracts
of worm larval migration in the oesphageal mucosa and
also the small openings in the mucosa leading to
granulomas situated outside the oesophageal lumen.
Nodules or even granulomas of varying size may also be
seen protruding into the oesophageal lumen. All of the
above are positive evidence of S. lupi infestation in the
patient.

Exploratory thoracotomy

In practice this is sometimes used as a means of con-
firming the diagnosis. Although requiring a certain
degree of surgical and aneasthetic expertise, it offers the
advantage of direct observation of any oesophageal and
mediastinal lesions.

DISCUSSION AND CONCLUSION

The clincian, faced with a possible case of S. lupi in-

festation in a dog often has difficulty in confirming the -

diagnosis. The history and symptoms, together with the
clinical examination of the dog is sufficient to give a
very strong indication of the possibility of the presence
of a S. lupi granuloma in the oesophagus or elsewhere.
We have found oesphageal lesions to be the most com-
mon finding in dogs exhibiting clinical signs.

As mentioned we have not found the search for S.
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lupi eggs to be particularly rewarding. Firstly, in
perhaps less skilled hands, it is difficult to both find and
identify the eggs. Secondly, even if the eggs are found
and identified, this gives no indication of the size of any
granuloma that is present. This factor is important, par-
ticularly with regard to any surgery that may be
attempted.

The average clinician does not have an endoscope
available to him and so cannot avail himself of this
diagnostic aid. Similarly he may not feel sufficiently
adept at surgery to attempt an exploratory procedure.

This leaves the question of radiographs. The vast ma-
jority of practitioners have and frequently use
radiographic apparatus and are also confident regarding
the method of administering a barium meal. All that re-
mains is for them to be equally confident in reading the
radiographic plates thus obtained and it is for this pur-
pose that this article was written. As shown above, we
have found consistent results in dogs with S. lupi
granulomas in the oesophagus.

Both plain radiographs and radiographs following the
administration of barium are taken. The radiographs
will then show the typical dappled (or stipple) effect of
the barium trapped in the crypts on the irregular surface
of the granuloma.

It may even be possible to see the outline of the space-
occupying mass in the oesophagus. However, even
without this outline, we have consistently found that the
well-defined dappled area, often situated just caudal to
the heart shadow corresponds to the position of the S.
lupi granuloma found within the oesophagis during
subsequent surgery or autopsy. “This finding we feel will
be of value to the clinician as an aid to confirm his
diagnois of S. lupi infestation.
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| ABSTRACTS o T

ABSTRACT: Littlejohn, A., Bowles, Felicity & Maluleka, W., 1982. Studies on the physiopathology of chronic obstructure
wulmonary disease in the horse. VII. Percentage venous admixture. Onderstepoort Journal of Veterinary Research, 49, 211-214
1982).

The percentage venous admixture was calculated in 21 clinically normal horses and ponies and in 13 horses and ponies with
‘hronic obstructure pulmonary disease (COPD). The oxygen contents of pulmonary end-capillary blood, arterial and mixed venous
Jlood were calculated from blood and respiratory gas values and substitued in the shunt equation.

The mean percentage venous admixturere of the COPD subjects was significantly greater than that of the normal subjects. It was
'oncluded that a larger proportion of alveoli in the lungs of COPD subjects were hypoventilated than that of talveoli of the normal
ungs.

ABSTRACT: Pitchford, R.]. & Visser, P.S., 1982. Schistosoma mattheei Veglia & Le Roux, 1929, egg output from cattle in a
lighly endemic area in the Eastern Transvaal. Onderstepoort Journal of Veterinary Research, 49, 233-235 (1982).

The results of 6-months estimations of S. mattheei faecal egg counts on 513 cattle in a highly endemic area of the Eastern
[ransvaal over a 2-year period are given. After an initial high egg output of short duration the egg ounts stabilized at a low level.
The frequency of high eggs counts in young cattle which died naturally was more than twice that of all other cattle, suggesting that
5. mattheei egg counts in highly endemic areas is debatable and it is suggested that egg counts in man might follow a similar pattern.

ABSTRACT: Van Wyk, J.A., Gerber, H.M. & Alves, Regina M.R., 1982. Slight resistance to the residual effect of closantel in a
field strain of Haemonchus contortus which showed an increased resistance after one seletion in the laboratory. Onderstepoort
Journal of Veterinary Research, 49, 257-262 (1982).

On the strength of a complaint of suspected resistance to closantel, a field strain of Haemonchus contortus was isolated from
sheep on a farm near Pretoria and tested for resistance to the remedy, both without exposure to closantel in the laboratory
(designated the ‘‘unselected’’ substrain of the parasite) and after a single selection with closantel (called the *‘selected’’ substrain).
For comparative purpose a few sheep were treaied with rafoxanide to ascertain whether the efficacy of this drug was unchanged.

While the unselected substrain appeared to show only slight increased resistance to the residual effect of closantel drenched at a
dosage rate of 5 mg/kg, there was a dramatic increase in resistance after one selection. The residual efficacy (determined by the
modified NPM test of Groeneveld & Reinecke, 1969, =s outlined by Reinecke, 1973), 13-14 days after treatment with closantel was
reduced from the registered claim of the remedy in South Africa of > 80% effective in > of the treated flock to ‘‘ineffective’’, or
< 50% effective in << 50% of the treated flock. Furthermore, there also appeared to be a slight increase in the resistance of this
substrain to refoxanide, as its efficacy was reduced from 99-100% to about 92%.

This sharp reduction in efficacy after a single selection with closantel seemed to indicate that the slight increase in resistance of the
unselected substrain was probably due not to possible variation in the repeatability of the trail method but to repeated treatment
with closantel on the farm. ’

ABSTRACT: Doube, B.M., Fay, H.A.C. & Aschenborn, H.H., 1982. Rearing the blood-feeding fly Haematobia thirouxi potans in
the laboratory: Onderstepoort Journal of Veterinary Research, 49, 255-256 (1982).

Two methods for rearing the African blood-feeding fly Haemotobia thirouxi potans in the laboratory are described. The adult
[lies can be fed either on a bovine calf or in vitro, where they produced viable eggs only when provided with a 2% sodium/potassium
chloride solution in addition to citrated bovine blood. The larvae were fed bovine dung.

ABSTRACT: Naudé, T.W. & Schultz, R. Anitra, 1982. Studies on South African cardiac glycosides. 11. Observations on the
clinical haemodynamic effects of cotyledoside. Onderstepoort Journal of Veterinary Research, 49, 247-254 (1982).

Cotyledoside, a bufadienolide isolated from Tylecodon wallichii Harv), Toelken, subs, wallichii { = Cotyledon wallachii Harv.)
was dosed to guinea-pigs and sheep

In guinea-pigs, the oral and subcutaneous LDso yalues were very similar (cf. 0,173 mg/kg over 48 h with 0,116 mg/kg over 24 and
48 h). When dosed subcutaneously, a cumulative effect was observed. Intravenous administration of cotyledoside to anaesthetized
guinea-pigs resulted in: dyspnoea, increased heart rates and blood pressures, and electrocardiographic changes typical of cardiac
glycoside poisoning. A positive cardiac inotropic effect was succeeded by a positive chronotropic one.

In sheep, acute and subacute intoxication resulted in ruminal, respiratory and cardiac changes. The signs included ruminal stasis,
cyanosis, cardiac arrhythmia, ectopic foci and AV dissociation, followed by hypotensxon and progressive respiratory and cardiac
failure. The skeletal muscles were affected in only 1 sheep vide infra.

In chronically intoxicated sheep typical clinical signs of ‘‘krimpsiekte’’ developed, e.g. weakness, reluctance to stand,
unsteadiness on feet, tremor and paresis of hindquarter muscles, paresis of the neck, arching of the back and standing with the feet
close together. Respiratory function was affected in all 3 cases; ruminal stasis, with concomitant loss of appetite occurring in one,
and a transient change in heart function in another.

The syndrome induced by acute cotyledoside poisoning is similar to that of other cardiac glycosides, but the paretic signs of
chronic intoxication resemble ‘‘krimpsiekte’’, a disease ssociated only with intoxication with the plants of the family Crassulaceae.
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CASE REPORT GEVALVERSLAG

DIAGNOSIS AND SUCCESSFUL TREATMENT OF SUBACUTE ERYSIPELAS IN A
CAPTYIVE DOLPHIN

G.D. THURMAN®, S.J.T. DOWNES**, M.B. FOTHERGILL*, N.M. GOODWIN*** and M.M. HEGARTY"*

ABSTRACT: Thurman G.D.; Downes S.).T.; Fothergill M.B.; Goodwin N.M.; Hegarty M.M. Diagnosis and successful treatmeént
of subacute erysipelas in a captive dolphin. Journal of the South African Veterinary Association (1983) 54 No. 3, 193-200 (En)
South African Association for Marine Biological Research, Oceanographic Research Institute, P.O. Box 10712, 4056 Marine
Parade, Republic of South Africa.

Ersipelas, a common disease of swine, is caused by Erysipelothrix rhusiopathiae. The organism was isolated in a blood culture
taken from an infected captive dolphin. The dolphin showed typical subacute symptoms of square- and diamond-shaped skin Jle-
sions as seen in swine. It was surmized, in retrospect, that the disease was secondary to a primary pneumonia. The symptoms,

clinical pathology and other special examinations, treatment and response are discussed.

INTRODUCTION

Erysipelothrix rhusiopathiae is the cause of swine
erysipelas in pigs and erysipeloid in man. The bacteria
are Gram variable with a tendency towards being Gram-
negative, non-motile and catalase negative’. The
organism has also been reported in turkeys and wild
birds. Fish may harbour the bacteria in the skin mucus?.
When ingesting infected fish, both wild and captive
dolphins may become infected with this organism and,
as a result, numerous dolphinaria worldwide have lost
valuable animals due to this disease’?4.

CASE HISTORY AND CLINICAL SIGNS

The subject, a female Indian Ocean bottlenosed
dolphin, Tursiops aduncus (Ehrenberg, 1932), aged ap-
proximately 6 years and having a mass of 117 kg was
captured on 15 June 1979 off the coast of Natal, South
Africa. She was part of a large resident school.
Although initially selective in her diet she soon settled
into captivity. Blood analyses over the following
months showed, however, a gradual decline in
haemoglobin levels from 164 g/fto 128 g/f. A diagnosis
of gastric ulceration was based on the declining
haemoglobin levels, a consistently high eosinophil count
(32 % to 39 %), interrupted anorexia and the fact that
other dolphinaria had found that gastri. alceration was
common in newly captured animals adapting to a thaw-
ed fish diet where the histidine content is iiigher than in
fresh fishé. After 3 months of orai treatment with
cimetidine (Tagemet, Smith Kline and French), enteritis
suspension (Centaur) sodium bicarbonate powder in
water, as well as gentamicin sulphate (Cidomycin,
Roussel) and chloramphenicol (Panvet) parentally, the
dolphin appeared to recover sufficiently to recommence
training and begin performances. Her condition remain-
ed stable until November 1980 although she never ap-
peared to gain weight despite adequate feeding.

*South African Association for Marine Biological Research,
Oceanographic Research Institute, P.O. Box 10712, 4056 Marine
Parade, Durban.

**Private Practitioners, Durban.
**¢Intensive Care Unit, Addington Hospital, Durban.

During mid-November 1980 the dolphin often ex-
hibited a non-productive, explosive cough during per-
formances and during resting and appeared to be in pain
when coughing as indicated by tightly closing the eyes.
In December 1980 and January 1981 she progressively
became more and more fussy with her feed, for example
not accepting tails of fish. Although she was still work-
ing, she appeared to be lazy.

In early January, the dolphin developed a diarrhoea
and started to open her mouth and close both eyes
underwater as if in pain. Although her feed intake was
adequate, she started to spit out pieces of fish.

A week later she regularly began to tilt to her left side
when surfacing or descending to the bottom of the tank.
Her breathing became shallow, laboured and rasping.
Her feed intake remained adequate.

By the end of January her breathing had improved
after an antibiotic course (gentamicin) but her feed in-
take again started to decline. She occasionally
regurgitated her food but it was thought that this was
due to an ototoxic reaction from the chosen antibiotic
(vide infra). She became very listless preferring to re-
main motionless in a corner of the pool.

In early February it was necessary to force feed gruel
as she no longer accepted fish. If whole fish were given,
they were regurgitated shortly after feeding. She fre-
quently began to arch her neck and raise her left pec-
toral flipper in pain. The exact location of the pain
could not be determined. At the end of February, after a
different antibiotic course (see Treatment and Response
section (c)), she was eating well on her own and became
more interested in her surroundings.

However, on 3 March 1981, her condition rapidly
deteriorated and blood cultures and radiographs were
taken. Whilst taking radiographs on 5§ March 1981, 3
square or diamond shaped, raised (£ 1 mm) pale grey,
warm, painful lesions were observed on the beak,
rostrum and laterally on the tail stock. The number of
lesions gradually increased over the next 2 weeks until
they covered the entire body, dorsal fin, tail flukes and
pectoral flippers. The lesions on the pectoral flippers
and dorsal fin were not as angular in appearance as the
body lesions and eventually eroded leaving permanent
scarring and notching (Fig. 2-5).
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Fig. 1: Daily fish feed intake for “Asra" (Tursiops aduncus) 21.12.80 — 30.4.81

Fig. 2: Right lateral aspect of dolphin showing distribution of erysipelas skin lesions over thorax, abdomen, tail stock and dorsal
fin.
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Fig. 3: A typical square-shaped skin lesion in the early stage Fig. 4: A typical square-shaped skin lesion showing necrosis
of development. with haemorrhage in the central region indicating the
progression of the lesion.

Flg. 5: Atypical round necrotic lesions observed on the pectoral flippers (as above) and dorsai fin. These lesions eroded, resulting in
permanent scarring.
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By mid-April the dolphin had recovered sufficiently
from the subacute disease and was eating well. The le-
sions, except on the dorsal fin and pectoral flippers, had
faded and were barely visible.

SPECIAL EXAMINATIONS

1. Clinical Pathology
a) Haematology

The results are given in Table 1.

The most significant alteration in the blood picture
w~as the marked increase in the white blood cell count
due to the neutrophilia in response to the erysipelas
bacteracmia®. The slight increase in haemoglobin
recorded from 2 February 1981 to 5 February 1981 was
due to a transient dehydration as evident in the increase
in the haematocrit. The eventual slight decrease in
haemoglobin was probably attributable to the general
body debility.

b) Blood Chemistry
The results are given in Table 2.

No significant alterations were evident in the blood
chemistry. The increase in GGT, AST and LD tend to
ndicate liver necrosis possibly due to the toxic effects of

the septicaemic condition. The decrease in alkaline
phosphatase (ALP) cannot at this time be explained and
is a phenomenon frequently encountered in other
diseased dolphins with non-related conditions.

¢) Serum protein electrophoresis
The results are given in Table 3 and represented
graphically in Fig. 6 A-D.

The increase observed in the total serum protein may
be attributed to a slight dehydration but chiefly to the
large elevation in the globulin fraction due to a chronic
infection. The albumin levels were lowered but this was
to be expected due to the decreased feed intake and
general body debility. The globulin fraction was con-
siderably elevated chiefly as a result of a large increase
in the gamma-globulin fraction. Both alpha-globulin
fractions were raised indicating constant tissue damage.
The beta-globulin fraction remained at a low level and
indicated either a more chronic infection, where IgA
and IgM levels had already decreased or that the animal
had suffered a crudescence of the disease.

The strong response in the gamma-globulin range was
due to high IgG levels as a result of chronic exposure to

- the infection.

Table 1: HAEMATOLOGICAL ANALYSIS OF BLOOD TAKEN FROM THE VENOUS PLEXUS IN THE TAIL FLUKE OF

THE DOLPHIN (TURSIOPS ADUNCUS) OVER THE PERIOD 30.2.80 TO 28.4.81

% Date s ot (1ot | 2211|261 | 272 | 32 | 42 | 52 | 112|232 | 313 | 93 | 133 16/3 | 2804 | NOT
B-Hb (g/f) 169 | 161 | 164 | 170 | 169 | 181 | 198 [ 188 | 169 | 153.[ 154 | 162 | 157 | 156 | 152 | 157 | 171
B-Ht 0,46| 0,47 0,47| 050| 0,45 — | 059|053 047 0,43 03| 047 0,45 045| 0,47| 0,45 051
B-RBC (x 102/¢) | 4,12| 4,25| 4,32| 4,63| 4,20 4,61| 516 | 487 | 4,28 3,93 3.94| 4,24 4,28| 4,20| 4,25 4,01| 4,22
E-MCV (ff) 110 | 110 | 108 | 108 | 107 | 110 | - | - | 110|108 | 108 | 108 [ 106 | 111 | 110 | 111 | 120
E-MCH (pg) 39,4 |38,1 |37,7 |37,3 |39,0 [392 | - | - [39,2 387 |39,3 (36,7 |368 | - | - |39,1 (404
E-MCHC (g/df) |359 (33,7 |34,3 (34,1 |369 (354 | - | - |[353.(353 |358 (34,4 (355 | - | - [347 |336
BWBC (x10%) | 7,3 | 84 | 76| 56 | 52 | 38 |29 |50 | 7.2 [220 |11,1 [31,6 |34,9 56,1 (464 | 99 | 7.3

2 | BNeutropnils | 067 068| 056 0,67] 071| 0,70 0.71| 0,77 | 078|-079| 0,80 0,95| 0,77| 0,94| 09| 0.68| 0,44

%*Z- B-Lymphocytes | 0,17| 0,15/ 0,18( 0,15 0,14| 0,23/ 0,19|0,18| 09 [ 0,10 06 | 03 | 0,7 | 0,1 | 0,0 | 012] 0,23

E@g B-Monocytes | 0,3 01| 06 02| 04| 01|02 |03 |02|04]|01]|00]|01302|02|03]/03

B | BEosinophils | 0,13 0,16 0,20 0,16] 0,11] 0,6 |08 |02 | 0,11 07 | 0.13] 02| 0,3 | 0,3 | 0,2 | 0,16] 0,20
Anisocytosis + + + + + + +
Macrocytosis + +
Microcytosis
Polychromasia + + + + +
Nucleated RBC . +*

:\Atgr?c')(::a;ltes 1%
Right Shift + ++
Platelets (x 10°¢) 240 | 166 | 150 | 240 | 240 | 230 | 180 | 250 | 220 | — | 210 | 160 | 160 | 230 | 240 | 200 | 218

*Howell-Jolly body
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Table 2: BLOOD CHEMISTRY OF THE DOLPHIN (TURSIOPS ADUNCUS) TAKEN FROM THE VENOUS PLEXUS IN
THE TAIL FLUKE OVER THE PERIOD 30.12.80 TO 28.3.82

g 3

-] E g g > '2 c c
= | 2| o ~ S| E 3| 35 3 | e~ E 5 = -
o E2 | 92 | o | g2 21ES | 8| = 2 | 88 5 a 3 = 3
30 noe r= <} [<} == [<} = = = | a = = =
RE|SE|2E|SE|BE|BE|EE| 5 |5 |22 |Ps|3g|og| 5 |2 %
§§, cE | GE|ZE|SE|G3S| 8E| & T | B3 | 2| a2 02| £ q o
ﬁ%’gg 157 | 42 | 117 | 25 | 168 | 97 | 313 | 18 | 645 | 8 | 90 | 36 | 54 | 79| av6| 43
1192;‘1 149 | 40 | 119 | 21 | 154 | - | 335 | 18 | 705| 6 | 95 | 37 | 58 | 94 | s573| 48
61| 156 | 38 | 119 | 24 | 193 | 110 | 330 | 19 | - 5 | 89 | 37 | 52 | 104 | 606 | 208
191 | 152 | 43 | - | 26 | 183 | 9 | 326 | 15 | 492 | 6 | 89 | 37 | 52 | 189 | 800 | 227
21| 158 | 43 | 118 | 20 | 144 | 118 | - | 18 | 546 | 16 | 99 | 38 | 61 | 200 | o911 335
2611 | 145 | 40 | 112 | 27 | 132 | 140 | 320 | 13 | 328 | 16 | 90 | 37 | 53 [ 338 | 936 | 175
22 | 157 | 44 | 125 | 22 | 193 | 8 | 334 | 20 | 248 | 7 | e0 | 37 | 53 | 250 | 06| -
s | - | - - - - - _ - | 26| 13| - - - | 168 | 551 | 38
112 | 149 | 39 | 104 | 31 [ 111 | 8 [ 307 | - | 17 9 | 84 | 36 | 48 | 208 | 797 | 43
232 | 157 | 42 | 117 | 27 | 137 | 93| 328 | - | 231 5 | 88 | 37 | 51 | 357 | 962 | 205
93| 140 | 37 | 95| 28 | 94| - - | 68 | 282 | 9 | 88 | 35 | 53 | 257 | 1153 | 125
163 | - - - - - - - - | 291 7 | - - ~ | 892 | 1590 | 200
283 | 156 | 41 | 119 | 27 | 237 | 71 | 338 | 26 |2006 | 4 | 87 | 40 | 40 | 12| 589 130
r’;‘]‘;s 156 | 36 | 113 | 26 | 19 | 101 | 339 | 19 | 891 9 | 77 | 42 | 38 | 145 | 731| @

*Normal values for Tursiops truncatus taken from Medway & Geraci (1965)°

2. Auscultation

In view of the fact that the dolphin’s breathing was
laboured and she tended to lie on the left side whilst on
the surface, it was decided to attempt auscultation of
the lungs. On 14 January 1981 she was placed in a stret-
cher and the lungs auscultated and despite the very short
duration of the respiratory effort and the long interven-
ing periods, it was decided that in the basal lobes of the
left lung a distinct moist rale could be heard. On 21
January 1981, after she had been receiving tylosine (see
Treatment and Response section d)), the exercise was
repeated and in the opinion of S.J.T.D. the rales had
disappeared and with it the tendency to lie canted to one
side in the water.

3. Radiographs

Due to the dolphin’s deteriorating condition and the
presence of rales on auscultation, radiographs were
taken of the thoracic cavity on 5 March 1981. Two
dorso-ventral exposures and one lateral exposure were
taken. There appeared to be an area of consolidation in
the apex of the right lung but this could not be identified
accurately.

4. Blood culture
a) Blowhole culture

Routine monthly blowhole cultures were taken on blood
agar and McConkeys media. This was achieved by
holding the culture plate directly over and approximate-

’

ly 10 cm above the blowhole of the dolphin who is train-
ed by reward to blast expired air onto the exposed
culture media. This is then incubated at 37,0 °C.

Up until November 1980 the dolphin appeared.to
have resident commensual Staphylococcus aureus and
Pseudomonas spp. The following Proteus spp. were
isolated:

11 'November 1980: P. mirabilis
4 January 1981: P. vulgaris

b) Blood culture
Blood was collected into a blood culture bottle (contain-

.ing trypticase and soyabroth) on 3 March 1981. This

was then incubated aerobically and anaerobically. After
48 hours bacterial growth was observed in both cultures.
Microscopically they appeared as spiral, Gram variable
bacilli which on further tests were-found to be E.
rhusiopathiae. A diagnosis of a septicaemia caused by
this organism was therefore made, augemented by the
presence of the square and diamond shaped lesions

-observed (Figs 2-5 and 7).

5. Gastroscopy

In order to assess pathology at the thoracic inlet .
suspected on the radiograph, pharyngoscopy and
gastroscopy were performed on 7 March 1981. No seda-
tion was used. The endoscopy passed easily through a
mouth gag and down into the proximal stomach. A
good view was obtained of the oesophagus and first
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Fig. 6 A - D: Cellulose acetate electrophoretograms recorded for four blood sampling periods and obtained using a barbitone buf-
fer, pH B,6, with a milliamperage of 2 mA.
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Table 3: ELECTROPHORETIC PATTERN OF THE SERUM PROTEINS TAKEN FROM VENOUS BLOOD IN THE
DOLPHIN (TURSIOPS ADUNCUS)

owe | A | Mo | oo | mpt | Az | omn | G |y g
22.1.81 99,0 40,0 59,0 " 53 10,0 3,3 40,4 0,7 : 1@
24.1.81 92,0 37,6 54,4 5,0 109 3,0 35,5 07:1
26.1.81 90,0 38,2 51,8 4,0 8,2 2,0 376 0,7:1
29.1.81 81,0 36,7 443 41 75 21 30,7 08:1

5.2.81 91,0 42,6 48,3 46 7,8 2,7 33,2 09:1

9.2.81 86,0 41,4 446 47 8,9 2,8 28,2 09:1
11.2.81 84,0 40,1 439 45 10,3 29 26,2 09:1
16.2.81 88,0 37,0 51,0 6,0 9,3 29 32,8 0,7:1
19.2.81 85,0 37,3 47,7 5,6 10,6 2,7 28,8 08: 1%
23.2.81 88,0 40,3 477 5,2 10,6 3,3 28,6 08:1
25.2.81 89,0 40,9 481 47 9,7 3,2 30,5 09:1

3.3.81 90,0 39,7 50,3 41 7,3 2,2 36,8 08:1

5.3.81 940 42,7 51,3 3,4 8,1 3,8 36,0 08:1

9.3.81 88,0 35,8 52,2 44 12,5 3,3 32,0 0,7:1
13.3.81 93,0 34,8 58,2 5,6 12,4 3,7 36,5 0,6: 1%
16.3.81 95,0 36,9 58,1 5,4 13,1 3,4 36,2 06:1
28.4.81 87,0 41,9 451 47 71 33,3 09: 1%

Normals* 73,0 50,7 217 31 3,1 3,3 12,2 24:1

Graphic representation included.

»

stomach, which was empty apart from a small amount
of fluid. There was a superficial patch of hyperaemia in
the proximal stomach which could be compatible with
minor trauma caused by eating fish. There was no
distortion or ulceration and the mucosa was otherwise
healthy. No geometrical lesions similar to those on the
skin were seen in the mouth, oesophagus or stomach.

TREATMENT AND RESPONSE

1. Gentamicin sulphate (Cidomycin, Roussel)

This antibiotic was initially selected based on the anti-
biogram results following the blowhole cultures. In-
tramuscular therapy commenced on 15 January 1981 at
250 mg gentamicin sulphate q.i.d. On 16 January 1981
blood was withdrawn to determine serum levels of the
antibiotic which in man should be between 4-12 ug/mé
an hour post injection. The blood levels were found to
be less than 1 ug/mf pre-injection and 4,4 ug/m¢ post-
injection. The antibiotic administration was increased
to 300 mg gentatmicin sulphate q.i.d.

The dolphin was disinterested in her feed but still con-
tinued to eat. From 17— 19 January she started to eat
well and appeared to be improving. Blood was
withdrawn on 19 January to ascertain the antibiotic
blood levels. They were 0,9 ug/m{ pre-injection but had
increased to 6,8 ug/m¢f post-injection. This therefore ap-

Normal values for Tursiops truncatus taken from Medway and Geraci (1965)°

peared to be the correct dosage and she was maintained
on 300 mg gentamicin sulphate q.i.d. However, on 20
January 1981 she did not eat well and on 21 January
1981 was again disinterested in food. She appeared to be
imbalanced and started to bob her head. As one of the
side effects of gentamicin sulphate is ototoxicity, it was
thought that this imbalance could be due to the an-

Fig. 7: Spiral-shaped bacilli of E. rhusiopathiae observed in
the smear made from the blood culture. Gram’s stain
x1250
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tibiotic, despite the correct dosage. Gentamicin therapy
was therefore discontinued on 22 January 1981.
Auscultation of the lungs on 21 January 1981 indicated
that the lung condition had improved so that further
therapy was not considered necessary. On reflection it is
possible that 8th nerve lesions may occur in the dolphin,
at the low blood levels noted. The toxic level in humans
is usually 16 pg/mé.

2. Chloramphenicol (Chloramphenicol 256 % (250
mg/mf), Panvet) and Cloxacillin sodium (Orbenin,
Beechams)

' Two days after withdrawing gentamicin therapy, blood
results still indicated a neutrophilia and a decreasing
white blood cell count. A combination of chloram-
phenicol and cloxacillin was administered orally from
27 January 1981 to 2 February 1981. As the dolphin
refused to feed this was done in conjunction with force
feeding every 6 hours. The dose used was 1 250 mg
chloramphenicol q.i.d. and 1 000 mg cloxacillin q.i.d.
The dolphin was weighed on 2 February 1981 and ap-
peared to be losing weight rapidly. Her blood results
revealed a further decrease in the white blood cell count,
possible due to chloramphenicol-induced depression.

3. Cefamandole nafate (Mandokef, Eli Lilly)

The dolphin’s breathing became progressively more
laboured and blowhole platings revealed a heavy growth
of Proteus spp. An antibiogram indicated cefamandole
nafate as the drug of choice, and therapy commenced
on 12 February 1981 for 12 days until 25 February 1981.
The dose used was 1 000 mg cefamandole nafate q.i.d.
given intramuscularly. Her condition slowly improved
but she still had to be force fed. On 19 February 1981
300 mg gentamicin sulphate q.i.d. given intramuscular-
ly was combined with the cefamandole sulphate to aug-
ment the therapy. From 22 February 1981 she began to
free feed and from 17 February to 3 March 1981 she ate
regular feeds and appeared to be making a full recovery.

4. Tylosine (Tylan 200 (200 mg/m#), Elcano)

Once the diagnosis of erysipelas was confirmed on
blood culture tylosine was selected as the antibiotic of
choice as it was indicated for use in both Erysipelothrix
and Proteus infections. The dose was 1 100 mg tylosine
given as a single daily intramuscular injection. The
+ dolphin had stopped eating on 3 March 1981 and again
had to be force fed until 10 March 1981 when she began
to free feed. Her condition improved considerably and
no new lesions developed. Tylosine therapy was discon-
tinued on 18 March 1981,

5. Benzathine penicillin (Bicillin, Wyeth
Laboratories)
The original lesions had started to resolve and the
dolphin was eating well. However, on 17 March 1981,
new painful and hot square lesions developed although
the dolphin continued to eat well. As a relapse of
erysipelas was feared, a long-acting penicillin was ad-
ministered intramuscularly. The dose used was 3,6 mega
units benzathine penicillin as a single injection. The
dolphin rapidly improved in condition and started to
regain interest in her surroundings and in her mate. No
new lesions developed.

In view of the relapses that occurred in this case, the
prolongation of penicillin therapy for 14 days might be
advised in cases of erysipelas.

~

CONCLUSION

A final diagnosis of erysipels was established on the
basis of a septicaemic E. rhusiopathiae infection. As
blood cultures were not taken initially, it is difficult to
say whether the infection was primary or secondary to
the pneumonia. Since the organism is sensitive to
penicillin, the combined chloramphenicol and clox-
acillin therapy should have eliminated the infection.
Therefore, in retrospect, it appears that the erysipelas
organism acted as an opportunistic bacterium secondary
to a primary respiratory infection.

As indicated in the latest blood resuts and on the
animal’s behaviour, there appears to be complete
recovery from the subacute Erysipelothrix infection.
The high increase in the ALP level is, however, disturb-
ing and may indicate possible bony changes in the joints
due to a chronic manifestation of erysipelas, as seen in
swine. Radiographs of the joints should be taken at a
later stage to substantiate this possibility.

Although a vaccine exists for erysipelas, it was decid-
ed not to vaccinate the remaining-dolphins for fear of
post-vaccinal anaphylactic shock* (W.H. Dudok van
Heel, 1981, Nederlandse Stichting voor onderzoek
Waterzoogdieren 3840 Al Harderwijke, Nederland, per-
sonal communication). The remaining animals were
carefully monitored and when showing signs of ill
health were placed on a course of tylosine. No other
dolphins, however, showed the skin lesions.

The original source of infection cannot be determin-
ed. Possible sources are:

a) Trainers’ hands — no lesions were observed so this
source seems unlikely!4.

b) Fish—the organism is found in fish and could
possibly result in the infection!2. All the fish are deep
frozen at —30 °C for a considerable period but it ap-
pears that the organism can survive freezing for 30
-days’.

¢) Flies —contaminated flies settling on the thawed fish
could also act as a vector in the transmission of the
diseases!2.

d) Wild pigeons —these birds may carry the bacteria
and as there are many in area this could well be a
source of infection'2.

e) Carrier states in dolphins —the possibility of one of
the captured dolphins harbouring the organisms
should be investigated.
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E CASE REPORT

2

THE EFFECT OF PRE-DOSING HOMERFA PALLIDA BAK. TO CATTLE TO PREVENT
TULP POISONING

J.A. STRYDOM* and J.P.J. JOUBERT**

ABSTRACT: Strydom J.A., Joubert J.P.J. The effect of pre-dosing Homeria pallida Bak. to cattle to preveat tulp poisoning.
Journal of the South African Veterinary Association (1983) 54 No. 2, 201-203 (En) State Veterinarian, PO Box 19, 3318 Estcourt,

Republic of South Africa.

Newly weaned calves with no previous ‘exposure to Homeria pallida were dosed with H. pallida material prepared as a broth, a
suspension of charred leaves of leaves chopped into small shreds. Three hour later they were put into a camp where H. pallida con-
stituted 50 % of the grazing. Equal numbers of animals in each of the treated groups and in the untreated control group subsequent-
ly developed H. pallida poisoning. By about the 4th day, both the treated and untreated animals appeared to have adapted to H.

pallida and to avoid it while grazing.

INTRODUCTION

For more than 60 years cattle farmers have administered
preparations of Natal yellow tulp (= Homeria pallida
Bak., Syn. H. glauca) and other poisonous Iridaceae
(tulp) as a prophylactic drench to cattle before allowing
them onto tulp infested grazing. This was done to pre-
vent deaths from tulp poisoning amongst newly in-
troduced_or.young stock.

Steyn? remarked that cattle learn to “‘know’’ tulp and
to avoid it. He also stated that calves, newly introduced
and extremely hungry animals are prone to eat tulp
when put into tulp-infested camps. This ‘“‘knowledge’’
of tulp may be acquired as a result of being mildly
poisoned by it and then associating the unpleasant ex-
perience with the plant. Alternatively, tulp may have a
bad taste to cattle, which would put them off tulp after
the first few mouthfulls. Thirdly, repeated low grade ex-
posure to tulp may eventually induce an immune
response in the animal. As the cardiac glycosides (active
substances?) can only become antigenic when covalently
bonded in vitro to a protein? this third hypothesis seem
less probable than the others. .

The pre-dosing of cattle with tulp may thus make
them aware of the unpalatibility or poisonous effect of
tulp in a safe and controlled way before they are expos-
ed to tulp-grazing. A single dose of tulp given a few
hours before they are put onto tulp-grazing cannot
stimulate an immune response, however, This reason-
ing, and the good results claimed by farmers with pre-
dosing, led to this evaluation of the efficacy of the
various methods of pre-dosing. For this experiment, the
circumstances which often occur on maize farms during
winter were closely simulated. Newly weaned calves
unaccustomed to tulp and a harvested maize land with
50 % of its available grazing being green tulp leaves,
were accordingly used.

MATERIALS AND METHODS

Forty-seven 8 months old Simmentaler cross heifers and
castrated bull calves with an average live mass of about

*State Veterinarian, P O Box 19, 3310 Estcourt.
**Veterinary Research Institute, Onderstepoort.

200 kg, which had no previous exposure to tulp, were
fed on maize silage for 1 month before the experiment
began.

The Natal yellow tulp was identified at the Botanical
Research Institute as Homeria pallida Bak. The tulp
leaves were 100-800 mm Jong, green and without
flowers. About 2 kg tulp leaves with bulbs were divided
into 3 lots of about 667 g each. One lot was chopped in-
to pieces about 25 mm in length (chopped tulp); the se-
cond lot was also chopped and then boiled in 3 ¢ of
water for 1 h (tulp infusion); and the third lot was char-
red, broken into small shreds and suspended in 800 m¢
of water.

Pre-dosing of cattle

The calves were randomly divided into 3 groups of 12
and 1 of 11. The various tulp-preparations were dosed
by means of a small cup into the mouths of all animals
in Groups 2-4 as shown in Table 1.

Table 1: PRE-DOSING OF CALVES WITH TULP

- Animals ; Dose per
Group n Tulp preparation animal

1 11 None —

2 12 Tulp infusion 50 mv¢

3 12 Charred tulp 50 m¢

4 12 Chopped tulp 25¢

The animals were kept in a kraal from 09h00 until
they were dosed at 13h00. They were then transported to
the toxic camp about 30 km away; this they entered at
16h00. Those that subsequently developed pronounced
signs of tulp poisoning, such as walking with difficulty
and lying down frequently, were treated per stomach
tube with 500 g of activited charcoal® suspended in 2-3 £
water. This constituted a dose of approximately 2g/kg
body mass.

Toxic camp -

A rectangular area of 150 x 70 m in size, part of a maize
land, was fenced off. Sufficient water was available in a
trough in one corner of the camp. Grazing consisted of
maize plants with only a few cobs and dry Eragrostis
spp. and Cynodon spp. grass mixed 50:50 with long
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green tulp leaves. In addition there was 3 strips of head-
land, with areas of respectively 70 x 3 m, 150 x 2 m in
this camp. The first one was without any vegetation
while the others were covered with dry giant thatch-
grass (Hyparrhenia sp.), Eragrostis spp. and Cynodon
Spp.

RESULTS

Table 2 presents a summary of the results.

The following aspects need more elaboration; the
clinical signs of poisoning varied from sudden death
during night (1 control animal) to posterior paresis of
varying degrees, light to severe diarrhoea, gnashing of
the teeth and anorexia. No cases of severe dehydration
occurred. Eight animals out of all 4 groups were treated
and only 1 was treated twice. One of the treated animals
died due to dosing-asphyxia; it was lying on its side
when dosed. The control animal which died was autop-
sied and the findings, such as general congestion,
hydropericardium and hydrothorax, supported a
diagnosis of tulp poisoning.

Another 10 animals were poisoned but did not show
symptoms severe enough to necessitate treatment. The
more acute cases of poisoning occurred on Days 1 and 2

while on Day 3, the newly-sick animals showed mild .

clinical signs and no new cases occurred on Day 4.

Grazing pattern

When the cattle were released into the tulp camp at
16h00 on Day 0, they inspected their new surroundings
while keeping together as a closely bunched herd.
Throughout the experiment they went about as a herd.
At first they only drank water but did not graze. They
were not under observation during the night and early in
the morning of Day 1 they appeared listless, lying down
most of the time or moving reluctantly when disturbed.
At 16h00 they drank water and started to graze on a
grassy headland and then into the rest of the camp.
They followed the same routine on Day 2.

The sky was overcast and cool weather prevailed dur-
ing the morning of Day 3, which apparently influenced
them to graze along the grassy headlands. They were
careful to avoid the areas overgrown with tulp. After a
long midday rest they had water and went off to graze
again, once more on the grassy headlands. The same
weather conditions occurred on Day 4 and they follow-
ed the same grazing pattern.

DISCUSSION

The Natal yellow tulp, Homeria glauca (Wood & Evans)
N.E. Br., is now regarded as being synonymous with
Transvaal yellow tulp, Homeria pallida Bak. The latter
name has been retained for the species.

Table 2: RESULTS OF PROPHYLATIC TULP DOSING IN CATTLE

T Clinical Signs’
Cattle Day 1 Day 2 Day 3 Day 4
Time Number Number Number Number Total
lapse: (Sick
Pre-dose T T T T and
a coTuP \s|1p| clinical [s|!|D| Ciinical |$| |D| Clinical |8|!|D|Clinical| Dead)
roup mph) | j|efe Signs i|®lel signs- |i|®|e| signs |i|€|e| Signs
n and pre- cl?|a cl@la cl?la cld|a
dose k|!]d k| td k| !d k|tla
e e e e
d d d d
211 Diarrhoea,
paresis of
hind-quarters .
1 1 - Y [ = 2| -1 -| slight -[-{-] - 5
1| General con- diarrhoea
gestion, hy-
drothorax,
hydroperi-
cardium
12 2 3 —-{-1- - 3| 2| —| Diarrhoea, | 1|—| —| Slight -1-|- - 4
Tulp in- paresis of diarrhoae
fusion hind-quar-
ters,
gnashed
the teeth
12 3 3 2| 2| - | Paresis of 1| —| ~| Diarrhoea | 2| —| —| Slight ol Bl e - 5
Charred hind-quarters, diarrhoea
tulp gnashed
the teeth
12 4 3 1| 1| —| Paresisofthe( 2| 2|1*| Diarrhoea,| 2| —| —| Slight - -1- - 5
Chopped hindquarters, paresis of diarrhoea
tulp gnashed the hindquar-
teeth, ters, re
diarrhoea cumbent.
Dosing
asphyxia

*1 Dead animal also reflected in the “sick’” column
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All the calves which became sick developed typical
clinical signs of tulp poisoning. These included a diar-
rhoea, which was unusual as Natal Yellow tulp is known
rather to cause constipation’. However, the untreated
animals did recover exceptionally rapidly from the diar-
rhoea, which suggests that they could eventually,have
become constipated. The treatment with activated char-
coal seemed to be effective but since none of the very
sick ones were left untreated, the possibility that some
of them could have recovered without any treatment
cannot be ruled out.

Equal numbers of animals in each group suffered
from tulp poisoning. Furthermore, since the experiment
was done under management similar to that practised by
most farmers, it would appear that pre-dosing does not
afford appreciable protection against tulp poisoning.

It was interesting to note that most cases of poisoning
occurred on Days | and 2, with less severe cases occurr-
ing on Day 3 and none on Day 4. This drop in incidence
correlated with a tendency by the calves to graze more
selectively from Day 3 and 4. The calf herd as a whole
seemed to adapt to the grazing and learned to avoid tulp
within 4 days.

In conclusion, it can be suggested that new stock and
calves should be introduced to tulp-grazing when well
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fed and in company of animals already adapted to tulp
grazing. The first 4 days can be regarded as critical and
the animals must then be kept under observation to
identify and treat poisoned animals as soon as possible.
This can minimise the hazards of the adaptation period.
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BOOK REVIEW

This book constitutes the proceedings of a joint workshop
of the EEC-Expert Group *‘Communicable Disease
Resulting from Storage, Handling, Transport and Hand-
spreading of Manure”’, the ‘‘Animal Hygiene Working

FAO - European Network on Animal Waste Utilisa-
- tion — Subnetwork 1 **Influence of Animal Manure Handl-
ing & Utilisation Systems on Animal & Human Health”,
organised by the Institut fiir Tiermedizin & Tierhygiene of
the University Hohenheim, Stuttgart, Federal Republic of
Germany and held there from October 11— 13, 1982, The
~ Workshop was sponsored by the Commission of the Euro-
" pean Communities, the Deutsche Veterindr-medizinische
_ Gesellschaft e.V., Giessen and the Food & Agricultural
" Organisation in Rome.
The proceedings provide the text of some 23 papers
. presented under 4 themes i.e.
- 1. The hygienic aspects of handling, storage, composition
. and composting of manures; 2. Hygienic aspects of
. chemical disinfection of manures; 3. Economic and

HYGIENIC PROBLEMS OF ANIMAL MANURES

D. STRAUCH

Institut fiir Tiermedizin und Tierhygiene, Universitit Hohenheim 460, Postfach 700 562, D-7000 Stuttgart 70,
Bundesrepublik Deutschland, pp: 314, price not quoted.

Group*’ of the German Veterinary-medical Society and the’

BOEKRESENSIE

-]

hygienic aspects of anaerobic or aerobic, thermophilic or
mesophilic treatment of manures; 4. Legal & practical ap-
proaches for management and disinfection of infected .
manures in some countries. The papers are followed by
“‘Conclusions’’ and 3 Appendices. >

The Proceedings reflect the problems which arise from -
the need to economically dispose of manures of animals,
kept under intensive systems, in such a way that the
material does not constitute a nuisance, transmit disease to
animals and man or lead to pollution of the environment.
Papers deal with matters such as the survival of pathogenic
and indicator bacteria, viruses and some helminth eggs in
manure subjected to various forms of treatment. Several
tables and informative figures are published and in general,
the text provides up to date and useful information.

The accent on prevénting environmental pollution and
the advent of large scale intensive livestock holdings makes
this book an important one in every developing country and
certainly also in the RSA.

L.W. v.d. Heever
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BOOK REVIEW

BOEKRESENSIE

AN OUTLINE OF THE ZOONOSES

PAUL R. SCHNURRENBERGER AND WILLIAM T. HUBBERT

The Iowa State University Press, Ames, 1981, pp. V + 157, Tabs 7, Price $14,95

. The primary purpose of thls outline is to present the
I veterinary practitioner with an all-encompassing, concise,
desk-top reference to the zoonotic diseases.

The text is divided into 8 sections. The first 5 sections
contain pertinent information on bacterial, rickettsial,
viral, mycotic and parasitic diseases transmitted between,

k- or common to, humans and other animals. Each section
" progresses logically from diagrosis and treatment to
- transmission, prevention and control for each disease. Sec-
- tion 6 provides information on collection, packaging and

shipment of relevant laboratory specimens. The final 2 sec-

© tions deal with state laboratory services and reportable

zoonotic diseases in relation to the United States. An ap-
pendix is provided which tabulates the effects of 137

zoonotic agents on specific body systems.

Since this is an outline, it can serve only as a quick guide,
not a complete discussion. References for additional
reading may be found in 2 locations. Those that pertain to
specific conditions are listed with the approprlatc disease.
A bibliography with a broader application is provided at
the end of the book.

The book is specifically designed for rapid references and
features an easy-to-read outline format comprised of
boldface topic headings. Although designed for the
veterinary practitioner, it should be of value to physicians,
nurses, public health officials, wildlife workers and many
others.

G.V, Tumner

BOOK REVIEW

BOEKRESENSIE

BIOCONTROL OF MEDICAL AND VETERINARY PESTS

MARSHALL LAIRD

Praeger Publications New York, USA 1981 pp xx + 235 Figs 26 ISBN 0-03-059392-1. Price: pounds sterling 23,75

_ This book is based on the proceedings of the 16th interna-
- tional Congress of Entomology, held in Kyoto, Japan in

August 1980. It consists of 9 chapters, 6 of which deal with

_ the ecology, population dynamics and methods of biocon-
- trol of mosquitoes. Of the agents pathogenic to mainly the
. larvae of mosquitoes, Bacillus thuringiensis israelensis and
. possibly Bacillus sphaericus seem to be particularly effec-

tive. However, the use of a number of fish species, pro-

- tozoa, fungi, mermithid nematodes and even a planariam

are discussed in some detail, and it appears that the fungi

. Culicinomyces and Coelomycidium hold promise for the
F future. One chapter deals with the pathogens of 3 Simulium

spp. larvae that were found in Guatemala, and one wonders
if the time has not come for studies of a similiar nature to

be undertaken in South Africa.

The final chapter essentially is an overview of the
previous ones, but it also clearly points out the shortcom-
ings of, problems with and areas for further research on the
biocontrol of medical and veterinary pests.

This is not the kind of book that the practising
veterinarian will find of value and, in fact, it seems to be
directed to the medical profession. However, researchers
and persons teaching veterinary or medical entomology
should be aware of this book, and should incorporate some
of the facts and sentiments in their lectures. The develop-
ment of resistance and cross-resistance to pesticides and the
continuous pollution of the environment with them in-
dicates that biocontrol, together with strategic chemical
control may well be the methods of the future.

J. Boomker
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CASE REPORT

‘GEVALVERSLAG

CHIRURGIESE EN CHEMOTERAPEUTIESE BEHANDELING VAN FIBROSARKOOM IN
“’n KAT

J.S.J. ODENDAAL®*, J.D.E. CRONJE** en STELLA S. BASTIANELLO***

ABSTRACT: Odendaal J.S.J.; Cronje J.D.E.; Bastianello Stella S. Surgical and chemotherapeutic treatment of fibrosarcoma in a
cat, Journal of the South African Veterinary Association (1983) 54 No. 3, 205-208 (Afrik.) 152 Benade Drive, Fichardt Park, 9322

Bloemfontein, Republic of South Africa.

Fibrosarcoma in a cat was repeatedly treated unsuccessfully by surgery and chemotherapy, which included drugs such as
amethopterin sodium at very high dosages, vincristine sulphate and doxyrubicine hydrochloride.
Key words: Cat, fibrosarcoma chemotherapy, high dose amethopterin sodium

INLEIDING

Twee tipes fibrosarkoom kom in die vel van katte voor.
In ouer katte is die letsel gewoonlik 'n enkele in-
filtrerende gewas wat geneig is tot hergroei na
chirurgiese verwydering. In jonger katte kom ’'n oor-
draagbare fibrosarkoom voor wat multisentries van
aard is en gewoonlik self regressie ondergaan2.

Die makroskopiese en mikroskopiese beeld van
fibrosarkoom by die kat moet onderskei word van
onder andere limfosarkoom, ongedifferensieerde
leiomiosarkoom, neurofibrosarkoom, kwaadaardige
Schwannoom, mastositoom, liposarkoom, melanoom
en inflammatoriese reaksies?3. Daar is geen ras- of
geslagsvoorkeure ten opsigte van die voorkoms van
fibrosarkoom nie.

Uit ’n reeks van velgewasse is 4,1 % van die gewasse
in katte as fibrosarkoom gediagnoseer3.

GESKIEDENIS, KLINIESE ONDERSOEK EN
DIAGNOSE

'n Sesjarige, gekastreerde mannetjieskat is aangebied vir
konsultasie en behandeling, met 'n groeisel aan die
linker agterbeen. Volgens die eienaar het hierdie massa
oor 'n tydperk van ongeveer 2 maande ontstaan met
geleidelike progressiewe vergroting.

Met 'n ondersoek van die dier is ’'n groot ferm massa
aan die been, bo die knie, kraniolateraal, tot byna by die
hak, waargeneem. Die groeisel was nie pynlik met
betasting nie en geen limfkliere was vergroot nie. Daar
kon ook geen ander soortgelye groeisels op die liggaam
vasgestel word nie. Die massa was beweeglik onder die
vel.

Die habitus, eetlus, asemhaling, pols en temperatuur
was normaal.

Die groeisel is chrirurgies verwyder vir ’n
histopatologiese ondersoek.

Met chirurgie is "n geel-wit, glinsterende, ferm weefsel
in die subkutis ontbloot. Die massa, ongeveer 100 x 50

*Privaat Veearts, Benaderylaan 152, Fichardtpark, 9322 Bloemfon-
tein, Republik van Suid Afrika
**Departement Onkologie, Nasionale, Nasionale Hospitaal, Bloem-
fontein.
***Departement Patologie, Fakulteit Veeartsenykunde, Universiteit
van Pretoria.

mm, was swak omskrewe, was aan die vel vas en is as ’n
enkel massa verwyder. Monsters vir histopatologiese
ondersoek is in gebufferde formalien versamel.

Met ondersoek van hierdie monsters kon geen teken
van 'n gewas gewaar word nie en ’n diagnose van 'n
fokale akute inflammasie is gemaak.

'n Tweede biopsie is 70 dae later histologies onder-
soek en ’n diagnose van 'n anaplastiese fibrosarkoom is
gemaak.

Hierdie gewas het in die dermis ontstaan. Dit het tot
diep in die weefsel van die subkutis infiltreer (Fig. 1) en
tot teenaan die epidermis gegroei sonder om nekrose of
ulserasie van die epidermis te veroorsaak. Die gewas het
uit plate spindelvormige selle bestaan (Fig. 2) wat in ui-
teenlopende bondels gerangskik was. Op plekke het die
selle 'n ineengevlegde patroon soos in tipiese
fibrosarkoom gevorm (Fig. 3), maar elders het die selle
’n gekronkelde patroon aangeneem. Foki van limfosiete
het regdeur die gewas verspreid voorgekom, maar was
meer algemeen om bloedvate (Fig. 4) aan die rande van
die gewas. Die spindelvormige selle aan die rande het
ook meer anaplasties voorgekom. Die gewas het *n hoé
mitotiese indeks gehad. Reg om die gewas was daar 'n
gebied van hipervaskularisasie met akute inflammasie
asook trombose in sommige bloedvate (Fig. 1-4).

Na ’'n verdere 33 dae is 'n derde biopsie histologies
ondersoek. Weer 'n keer kon geen neoplastiese weefsel
waargeneem word nie. 'n Diagnose van akute inflam-
masie met die teenwoordigheid van heelwat mastselle is
op hierdie ondersoek gemaak.

BEHANDELING EN RESULTATE

Tydens die eerste chirurgie is die gewas volledig ver-
wyder. Sewentig dae na hierdie behandeling het hergroei
in so *n mate plaasgevind, dat die gewas 'n tweede keer
chirurgiese verwyder is. Alhoewel die hergroei weer op
dieselfde area tevoorskyn gekom het, het dit veelvoudig
voorgekom met 4 knopagtige groeisels wat feitlik
aanm kaar geskakel was.

As gevolg van hierdie hergroei is besluit om die gewas
radioterapeuties te behandel. Nadat die chirurgiese
wonde 16 dae later genees was, is die voorgestelde
radioterapie toegepas.

Drie-en-dertig dae later het die gewas weer gegroei en
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Fig. 1: Gewasselle wat die vetweefse! (A) van die subkutis bin-
nedring. HE. x10.

Fig. 3: 'n Gebied van die gewas met 'n ineengevlegde patroon.
HE. x10.

2 kleiner gewassies is chirurgies verwyder. Na won-
dgenesing, 10 dae later, is 'n tweede dosis radioterapie
toegepas. Die radioterapie is in 2 dosisse van 500 Rads
toegedien oor ’'n tydperk van 43 dae. Hierdie
radioterapie word nie as ’n voldoende bestraling vir die
gewas beskou nie. Die rede vir 'n laer dosis bestraling is
omdat hoé dosisse op ekstremiteite tot vele komplikasies
lei. '

Elf dae later is ’n enkel hergroei weer aangeteken en
toe is besluit om chemoterapie aan te wend.
Ametopteriennatrium (Methotrexate, Lederle) is teen 1
mg/kg binnespiers toegedien en na 7 dae herhaal. An-
tibiotika (ampisillien, Penbritin, Beecham) is saam met
sitotoksiese middels toegedien om sekondére infeksie te
beheer.

Sewentien dae n4 die laaste chemoterapie is 'n op-

L TS

Flg. 2: Plate spindelvormige fibroblastiese gewasselle. Merk
die mitotiese figuur (pyl). HE. x40.

Flg. 4: 'n Groot fokus van limfosiete rondom 'n bloedvat (py!).
HE. x10.

Fig. 5: Fibrosarkoom verwyder vanaf linker bobeen.
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volgondersoek uitgevoer waartydens waargeneem is dat
die gewas net groter gegroei het.

Twaalf dae later was die gewas so groot dat dit weer
chirurgies verwyder is (Fig. 5).

Dertien dae nadat die chirurgiese wonde genees het, is
besluit Om meer aggresiewe chemoterapie toe te pas.
Hierdie behandeling staan bekend as die sogensamde
reddingsbehandling!' aangesien ’n potensieél-dodelike
dosis ametopteriennatrium toegedien word, terwyl die
effek daarvan 24 uur later omgekeer word om die
pasiént se lewe te red. Die behandeling het bestaan uit 'n
dosis van 10 mg/kg ametopteriennatrium binne-aars.
Die teenmiddel, 1 mg/kg foliensuur (Leucovorin
Kalsium, Lederle), is 24 uur later per os toegedien en is
elke 6 ure herhaal vir 72 uwur. Die kat het hierdie
behandeling sonder enige komplikasies oorleef.

Dertien dae na hierdie drastiese behandeling is
waargeneem dat die gewas steeds vergroot en dieselfde
reddingsbehandeling is herhaal. Negentien dae later was
die gewas so groot dat dit weer chirurgies as 'n enkel
massa verwyder is.

Een-en-twintig dae later is besluit om ’n kombinasie-
chemoterapie toe te pas. Die behandeling het bestaan uit
die bogenoemde reddingsbehandeling tesame met die in-
travencuse toediening van 0,5 mg vinkristiensulfaat
(Pericristine, Petersen) en 5 mg doksorubisienhidro-
chloried (Andriblastina, Chemfarna Laboratories).

’n Opvolgsondersoek, 18 dae later, het vir die eerste
keer geen groei van die gewas getoon nie. Nege dae later
is ’n verdere dosis van 5 mg doksorubisienhidrochloried
intra-veneus toegedien. Met ’n verdere kleiner onder-
soek 3 dae na die laaste behandeling, is die kat klinies
normaal bevind en geen groei van die gewas kon
waargeneem word hie.

Dertig dae later is die kat egter weer ingebring met
hergroei van die gewas. Die enigste voorstel wat nog
oorweeg kon word, was amputasie van die been. Die
eienaar wou egter nie hiervoor instem nie, en het die kat
18 dae later aangebied vir genadedood. Op daardie
stadium was die kat andersins gesond en het geen
sistemiese tekens van siekte getoon nie. Die gewas het
egter weer onbeheersd begin groei. 'n Post mortem is
uitgevoer en die volgende organe is histopatologies
ondersoek: longe, hart, milt, lewer en niere. Geen
tekens van skade as gevolg van chemoterapie. of
metastase kon waargeneem word nie. Daar was wel 'n
graad van kroniese interstisiéle nefritis, maar dit is nie
’n gevolg van die chemoterapie beskou nie.

Die enigste newe-effekte waargeneem was tydens die
kombinasiechemoterapic en het 6 dae na behandeling ’n
aanvang geneem. Die belangrikste newe-effekte was
ligte vomisie met gepaardgaande aptyt verlies. Die toe-
stand het geleidelik verbeter en die kat het weer 12 dae
nadat die simptome begin het, normaal geget. Slegs
simptomatiese behandeling met anti-emetika en toni-
kums is toegedien. Die kat het self genoeg vloeistowwe
ingeneem.

BESPREKING

Volgens Theilen en Madewell3 is fibrosarkoom in katte
gewoonlik stadig groeiende gewasse. In die geval onder
bespreking het die gewas histologies anaplasties
voorgekom en "n hoé mitotiese indeks getoon. 'n Omlig-
gende gebied van akute inflammasie was ook teenwoor-
dig. Al 3 hierdie bevindings dui ’n vinnige groei aan en
kan die herhaalde hergroei van die gewas verklaar.

Radio- Chemoterapie tesame |[Newe-effekte
Dag| Chirurgie teraple met antiblotika en Reaksie
dekking Pasiént
1 | Enkel gewas
70 | Multipel Hergroei
4 gewasse
86 500 Rads
119 [Muitipel Hergroei
2 gewasse
129 500 Rads
140 ametopteriennatrium
1 mg/kg binnespiers
147 ametopteriennatrium
[1 mg/kg intraveneus
176 |Enkel gewas Hergroei
189 ametopteriennatrium
10 mg/kg, intraveneus met
1 mg/kg foliensuur vir
3dna24h
202 ametopteriennatrium
10 mg/kg, intraveneus met
1 mg/kg foliensuur vir
3dna24h
219 |Enkel gewas Hergroei
242 ametopteriennatrium
10 mg/kg, intraveneus met
1 mg/kg foliensuur vir
3 d, plus 0,5 mg
vinkristiensulfaat en
5 mg doksorubisienhidro-
chloried intraveneus
248 ' Vomisie
Aptytverlies
260 Terug na
normaal
269 5 mg doksorubisienhidro-
chloried intraveneus
272 Kontrole
. Normaal
302 Hergroei
320 Genadedood Postmortem
- Geen meta-
stase op
histologiese
- ondersoek

207
Table 1: BEHANDELINGSREGIME

Drie diagnoses is ook van ’n ander laboratorium ont-
vang wat as volg was: kwaadaardige Schwannoom, ’'n
nie-spesifieke sarkoom en ongedifferensieerde sarkoom.
Al die genoemde diagnoses kan differensiéle diagnoses
van fibrosarkoom wees en dit toon die belangrikheid
van herhaalde histologiese ondersocke wanneer gewasse
hergroei.

Volgens Theilen en Madewell® bestaan die behande-
ling van fibrosarkoom uit chirurgiese uitsnyding, maar
hulle meld dat fibrosarkome dikwels daarna hergroei en
selfs kan metastateer. Hulle meld ook dat fibrosarkome
relatief bestralingsbestand is alhoewel hulle glo dat
gedeeltelike chirurgiese verwydering die mitotiese indeks
kan verhoog, wat weer die bestralings sensitiwiteit kan
verhoog. Min besonderhede is beskikbaar oor die
reaksie van fibrosarkoom op chemoterapie in honde en
katte,
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In die lig van hierdie inligting, is met die behandeling
van hierdie geval 'n daadwerklike poging aangewend
om vas te stel of die gewas op enige behandeling sou
reageer. Daar is 5 keer ekstensiewe chirurgie uitgevoer
en die been is met 2 fraksies *n bestraling tot 1 000 Rads
toegedien, nadat daar 2 keer chirurgie toegepas is. Ten
spyte van die lae dosering bestraling het die hergtoei
aanvanklik buite die bestralingsarea voorgekom.
Hergroei het egter tog op ’n later stadium op die bestra-
lingsarea voorgekom so00s ’'n mens sou verwag met lae
dosis bestralmg

Daar is toe besluit om chemoterapie toe te pas. Nadat
gewone dosisse ametopteriennatrium ook geen uitwer-
king op die hergroei van die gewas gehad het nie, is tot
die drastiese stap van reddingsbehandeling oor gegaan.
Sover ons kan vasstel was dit die eerste keer dat so 'n
behandeling in 'n kat toegepas is. Omdat daar nie on-
middellik newe-effekte was nie, is die proses tot 3 maal
herhaal. Die laaste keer is die reddingsbehandeling
tesame met 2 ander sitotoksiese middels toegedien. Eers
6 dae later is die eerste newe-effekte gerapporteer. Die
newe-effekte het met die minimum behandeling
geleidelik verminder totdat die kat weer “n normale lewe
gevoer het. As in ag geneem word dat die kat nadoods
selfs ’n graad van kroniese interstisiéle nefritis gehad
het, is die min newe-effekte gerapporteer, opvallend.

Alhoewel hergroei weer na die drastiese behandeling
plaasgevind het, is dit ons insiens belangrik om te weet
dat reddingsbehandeling suksesvol in katte gebruik kan
word sonder dat dit die pasiént ernstig benadeel.

Wat die behandeling van fibrosarkome in katte
betref, kan geen definitiewe behandeling aanbeveel
word nie. Genadedood is egter in hierdie pasiént toege-
dien voordat die kat aan ernstige lyding onderwerp is en
dit is nie op hierdie stadium duidelik of herhaalde red-
dingsbehandelings dalk tog die gewas uiteindelik sou
kon beheer nie. Amputasie van die betrokke ledemaat is
00k ’n behandeling wat moontlik oorweeg kon word.

VERWYSINGS

1. HASKELL C.M. 1980 Cancer Treatment W.B. Saunders Com-
pany Philadelphia: 81

2. MOULTON J.E. 1978 Tumours in domestic animals. University
of California Press, 2nd edn. Berkeley: 313-314

3. THEILEN G.H., MADEWELL B.R. 1979 Veterinary Cancer
Medicine Lea & Febiger, Philadelphia: 377-378
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BOOK REVIEW

In their selective rather than encyclopaedic approach to the
subject, the authors have been successful in deciding what
to omit from this book and have thus created an excellent
work for student teaching. With the accent on
pathogenesis, written in easy-to-understand language, this
book is an asset to every veterinary pathologist and a must
for all students of veterinary pathology.

The book includes 8 chapters devoted respectively to:
Pathology; The study. of disease; Disease at the cellular
level; Disturbances of blood flow and cxrculainon, The in-
flammatory .process; Healing and repair; Im-
munopathology; Disturbances of growth and neoplasia;
The nature and causes of disease; Interactions of the host,
the parasite and the environment. Each section is adequate-
ly and clearly illustrated by schematic drawings and
. photographs at the macro- and microscopic as well as
ultrastructural levels. Throughout the text the fresh ap-

. BOEKRESENSIE

MECHANISMS OF DISEASE: A TEXTBOOK OF COMPARATIVE GENERAL
PATHOLOGY .

) ] D.O. SLAUSON and BJ. COOPER
Ist edn. Williams & Wilkins Baltimore 1982 pp xi and 420, Figures 211, Tables 45, ISBNO 0—683-0’7742-2 $37,50

proach of emphasis on pathogenesis runs like a golden core
that absolutely binds the reader’s mind and imprints the
facts upon it. The factual knowledge is of high standard
and is in accordance with current concepts. Very few, in-
significant printing errors are present. It is a pity that in

. Fig. 3,7, according to the legend, petechiae are illustrated

while in the actual picture both petechiae and ecchymoses
are present. This may possible confuse the pregraduate stu-
dent. Fortunately, this small error is absolutely the excep-
tion in what I regard as a book of truly high quality and
standard. There is no doubt that each student who has read
this book will have a much clearer picture of the complex
processes set in motion by disease resulting in -what is
observed by the pathologist. It is therefore highly recom-
mended that this book be prescribed for students in general
veterinary pathology.

1.B.J. van Rensburg
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CASE REPORT

GEVALVERSLAG

LYMPHOSARCOMA IN A SPOTTED HYENA, CROCUTA CROCUTA

*

T.A. NOBEL*, U. KLOPFER*, S. PERL, and B. YAKOBSON*

ABSTRACT: Nobel T.A.: Klopfer U.; Perl S.; and Yakobson B. Lymphosarcoma in a spotted hyena, Crocuta crocuta. Journal of
the South African Veterinary Association (1983) 54 No. 3, 209 (En). Department of Pathology, Kimron Veterinary Institute, Bet-

Dagan, 20500, P.O. Box 12, Israel.

Lymphosarcoma of the mesenteric and mediastinal lymph nodes with peritoneal and mediastinal implantations, as well as
widespread intravascular metastases and thrombosis with haemorrhages was diagnosed in a spotted hyena.

Key words: Hyena, Crocuta crocuta, lymphosarcoma.

INTRODUCTION

Infrequent reference is made in the literature on the oc-
currence of tumours in hyenas. Halloran® refers to a
carcinoma of the thyroid* and Strong and Shattuck?® to a
‘“vaginal tumour’’; Kronberger? also describes a
fibroadenocarcinoma and a struma in hyenas.

As far as haematopoietic neoplasms are concerned,
Dobberstein! and Wiesner® mention the occurrence of
leukosis (lymphosarcoma) in hyenas but without noting
the species or giving reference to their statement. Thus,
to the best of our knowledge, this is the first report of a
lymphosarcoma in a spotted hyena.

CLINICAL FINDINGS

A spotted hyena about 22 years of age, died suddenly in
the Jerusalem biblical zoological garden and was sub-
mitted to us for necropsy. The spotted hyena is not
autochtonous to this country, while the striped hyena,
Hyaena hyaena is found here. They were mentioned in
the Bible but their identification is uncertain. The only
clinical sign added to the submission form was ‘‘super-
ficial rapid respiration’’ with suspicion of choking.

POST-MORTEM FINDINGS

Necropsy revealed the following cianges: The
mesenteric lymph nodes were enlarged to twice their
normal size, had an irregular knobbly surface and a
grey-red colour. The consistency of the lymph nodes
was soft, the tissue disintegrated on sectioning and the
cut surface resembled a poorly encapsulated abscess.
The spleen had a nodular surface while small round to
ovoid greyish-white, opaque nodules covered the liver
and parietal peritoneum including that of the
diaphragm. The bronchial and mediastinal lymph nodes
were similarly affected, while a sheet of tissue resembl-
ing that covering the peritoneum occured in the anterior
mediastinum.

* Department of Pathology, Kimron Veterinary Institute, Bet Dagan,
20500, P.O. Box 12, Israel.

Histopathological examination revealed that the

lymph nodes, the knobbly protrusions around them and
the peritoneal tumours consisted of uniform accumula-
tions of poorly differentiated lymphoblasts. Less com-
monly, the neoplastic cells were more differentiated be-
ing larger with a vesicular nucleus and a broad
elongated cytoplasm, imparting a reticulo-histiocytic
feature. The cells were mostly uniform with a round to
oval nucleus, with distinct nuclear membranes. Mitotic
figures were common and small spaces with
macrophages inside produced the ‘‘starry sky” effect.
Furthermore, round empty spaces, similar to fat
vacuoles were observed inside sheets of lymphoblasts.
No germinal centres were seen in the lymph nodes.
Neoplastic cells infiltrated the fat capsule and connec-
tive tissue. The neoplastic cells very often concentrated
perivascularly when found outside the lymph node. On
the diaphragm, the lymphoblasts also infiltrated the ad-
jacent muscle fibres. The nodules implanted on the
Glisson’s capsule of the liver did not infiltrate the liver
parenchyma but remained isolated. The liver itself was
devoid of neoplastic tissue.
_ Another feature of the tumour was the high frequen-
cy of the presence of neoplastic cell groups and thrombi
in the lumen of blood vessels. Furthermore numerous
hemorrhages with thrombus formations were seen in the
spleen and lymph nodes. This was probably the conse-
quence of the above-mentioned thrombus formation.
The spleen was filled with tumorous nodules of various
sizes, which protruded from the surface but were also
present in the parenchym.
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. TOTHEEDITOR

AAN DIE REDAKSIE

BLOOD SELENIUM LEVELS IN UNTHRIFTY LAMBS IN THE KROONSTAD DISTRICT

*

On a farm in the Kroonstad district unthriftiness in
Merino lambs aged 12-14 months was diagnosed.
Diarrhoea could not be detected in any of the affected
cases. Post mortem examinations performed on 2 of the
animals revealed emaciation and a mild whipworm
infestation. Coagulative necrosis, the pathognomonic
change of white muscle disease, could not be detected
during the histopathological examination of heart
muscle samples.

Blood from the jugular vein of 25 unthrifty lambs was
collected by venepuncture into heparinised vacutainer
tubes. The samples were freeze-dried and analysed for
selenium using a neutron activation technique?. Thirty
healthy lambs from 2 nearby farms were bled as
controls. The distribution of the blood selenium
concentrations of both groups are given in Table 1.

Table 1: BLOOD SELENIUM CONCENTRATIONS OF
UNTHRIFTY AND HEALTHY CONTROL LAMBS IN
THE KROONSTAD DISTRICT (ug/ml)

Blood selenium Number of lambs in |Average sefenium levels** of

concentration® Unthrifty Control Unthrifty Control
group group group group
<0,05 4 0]
0,051-0,075 12 0] 0,07410,014 0,16510,030
0,076 - 0,100 6 1
=0,100 3 29

*Selenium catagories defined for sheep in Britain’
**Average *+ standard deviation

Three samples only from the unthrifty groups of
lambs revealed normal blood selenium levels (Table 1).
The balance was characterised by marginal to definite
deficiency values. This is in contrast to the control
group where one case only showed a marginal deficient
blood selenium concentration. For the rest normal
selenium values were obtained. One feature of healthy
sheep in the Kroonstad district which is also true of
healthy sheep on the particular property where illthrift
was diagnosed, is normal blood selenium concentra-
tions!. It is thus reasonable to assume that even the un-
thrifty cases ingested normal quantities of selenium.
The possible explanation for the obviously decreased
selenium levels in the unthrifty lambs could have been
the presence of the whipworm infestation. It is thus
postulated that the negative influence of the particular
parasite on selenium metabolism resulted in the
diagnosed syndrome.

J.A. Erasmus
Veterinary Laboratory
P O Box 625

9500 Kroonstad
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BOOK REVIEW

-

This well known soft cover teaching manual is now in its
3rd edition since first being published in 1971. Its periodic
revision and updating as well as the quality of the text and
the numerous line drawings, photographs and tables are
undoubtedly factors responsible for its excellende and
popularity. The text is precise, succint and to the point, the
printing being good and clear and the style attractive.

Apart from its general value to all interested in
parasitology, veterinarians will find the book particularly
valuable because of the numerous parasitic zoonoses which
are included. Obviously the emphasis is placed on the
human aspects of these infestations and diseases but this is
more of a virtue than a disadvantage because by so doing

S " MEDICAL PARASITOLOGY -
J. WALTER BECK & JOHN E. DAVIES
The C.V. Mosby Book Co., 11830 Westline Industrial Drive, ‘St. Louis, Missouri C3144, U.S.A. 1981 pp. 355 Figs 339

(7 in colour) Tabs. 19 ISBN 0-8016-0552-0. Price: not stated. (Submitted for review by United Book Distributors,
Box 17294, Hillbrow 2038, RSA).

- : ~ BOEKRESENSIE

" balance is kiven to the veterinary approach to the zoonoses.

The bock is divided into sections or parts dealing with
parasitic protozoa, helminths and arthropods respectively.
Each part deals with-several sections and there are review
questions provided at the end of each section. A list of
references is provided at the end of each chapter.

Four appendices at the back of the book provide precise
technical data on solutions, stains, media and procedures

- for examining faecal material and the study of blood, tissue

and atrial parasites, the collection and preservation of ar-
thropods and a list.of available drugs for chemoterapy.
Acquisition is highly recommended,
L.W.v.d. Heever
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E CONTINUED EDUCATION

VOORTGESETTE OPLEIDING

PRAKTIESE ELEKTROKARDIQGRAFIE. Il: S— T SEGMENT VERANDERINGE BY DIE
HOND

J. VAN HEERDEN*

ABSTRACT: Van Heerden J. 1983 Practical electrocardiography. II: S — T segment changes in the dog. Journal of the South
African Veterinary Association (1983) 54 No. 3, 211-212 (Afrik) Department of Medicine, Faculty of Veterinary Science, Medical
University of Southern Africa, 0204 Medunsa, Repubhc of South Africa.

The clinical importance of ST segment changes in the dog is breifly discussed and illustrated by cases with severe ventricular

anoxia and haemopericardium.
Key words: Canine electrocardiography.

Die S—T segment en T-golf van die elektrokardiogram
(Fig. 1) verteenwoordig ventrikulére repolarisasie. Die
S—T segment stel die periode van stadige repolarisasie
van die ventrikels voor. Hierdie segment is gewoonlik
iso-elektries van aard en gelyk met die basislyn, maar
kan ook effens hoér (elevasie) of effens laer (depressie)
as die vlak van die basislyn wees. S—T segment afwy-
kings bestaan gewoonlik uit abnormale elevasie of
depressie daarvan, sowel as veranderings in vorm van
die normaalweg kort horisontale lyn. Normaalweg is die
standaard bipolére afleidings en versterkte unipolére
afleidings voldoende vir evaluering van die S—T seg-
ment. 'n S— T segmentdepressie van meer as -0,2 mv of
elevasie van meer as 0,15 mv in afleidings I1I en 111 word
gewoonlik as abnormaal beskou?l.

Die polarltelt van die S—T segment en T-golf in die
hond is nie noodwendlg dieselfde as die van die QRS-
kompleks nié.

S—T segment afwykings word assosieer met ’n wye
reeks van toestande waarvan die volgende miskien die
belangrikste is:

Kom voor as normale variasie

Miokardiese isgemie as gevolg van swak sirkulasie, in-
farksie van die miokard of hipoksiese toestande .
Oordosering met digitalis

Perikardiese effusie

Hiperkalemie

Die volgende voorbeelde dien ter illustrasie van af-
wykings van die S— T segment:

Geval 1: ’'n Volwasse Pirenese Berghondteef is
aangebied vir elektrokardiografiese ondersoek in ’n ter-
minale toestand van apnee. Sy was onder diep verdow-
ing nadat ’n noodoperasie as gevolg van ruptuur van ’n
septiese baarmoeder op haar uitgevoer is. Die
elektrokardiogram het aanvanklik ’'n sinus tagikardie
met matige S— T segmentdepressie getoon. Die pasiént
se toestand het, ten spyte van pogings om asembhaling te
inisieer, vinnig verswak. Alle reflekse was afweisg,
totale apnee was teenwoordig asook bilaterale midriase.
Die elektrokardiogram (Fig. 2) het nou totale af-
wesigheid van P-golwe getoon met erge depressie
(-0,6 mv) van die S— T segment.

*Departement Geneeskunde, Fakulteit Veeartsenykunde, Mediese
Universiteit van Suider-Afrika, 0204 Medunsa.

Hierdie tipe van elektrokardiogram kan verkry word
met hiperkalemie of hiperkalemie geassosieer met ’n
hipoksiese toestand'. *'n Kenmerk van die elektrokardia-
gram by ’n pasiént met hiperkalemie is, onder andere,
die afwesigheid van P-golwe. Geen kaliumbepalings is
uitgevoer nie maar as die geskiedenis van die geval in ag
geneem word, is die S— T segment verandering in hier-
die geval bes waarskynlik te wyte aan die anoksiese toes-
tand en gepaardgaande hiperkalemie.

Die verandering van die elektrokardiogram (Fig. 3)
binne enkele sekondes het die hopelose prognose van die
geval beklemtoon. Ventrikulére fibrillasie dui op ter-
minale swak ongekoérdineerde ventrikulére sametrek-
kings.

In ’n eksperimentele studie is gevind dat versmoring
altyd lei tot vergroting van T-golwe in dié positiewe rig-
ting?. Dit gaan gepaard met elevasie van die S—T seg-
ment soos geillustreer in Fig. 5. Hiperkalemiese
toestande daarenteen gaan gepaard met S-T
segmentdepressie en vergroting van die T-golf. Hierdie
T-golfvergroting kan 6f in ’n positiewe of negatiewe
rigting plaasvind maar meesal negatief? (Fig. 2).

Geval 2: ’n Twaalf jaar oue Duitse Herdershondreun in
goeie fisiese toestand is aangebied in ’n toestand van
kollaps. Volgens die eienaar het die pasiént ongeveer 'n
uur voor aanbieding skielik *n ineenstorting gehad. Die
pasiént het tagipnee, salivasie asook ’n baie swak pols
gehad. Geen kardiese geluide kon met auskultasie
gehoor word nie. *n Elektrokardiogram (Fig. 4) het die
volgende abnormaliteite getoon:

Sinus tagikardie

lae amplitude QRS-komplekse

S—T segmentelevasie

komplekse variérend in amplitude en polariteit (‘‘elec-
trical alternans’’) )

Hierdie elektrokardiografiese kenmerke is tipies vir
vloeistofaansameling in die perikard?. Perikardiosentese
is onmiddellik uitgevoer en bloed is uit die hartsak
geaspireer.

Die pasiént is kort hierna dood ondanks pogings om
die harttoestand te verlig. Met *n nadoodse ondersoek is
die oorsaak van die hemoperikardium aangegee as 'n
hemangiosarkoom.

Geval 3: ’'n Elektorkardiogram is van hierdie hond
geneem (Fig. 5 & 6) terwyl genadedood toegepas is. ’n
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S-'I" segment

Q T

Fig 1: S—T segment in 'n normale elektrokardiogram van die
hond. Afleiding Il :

1 sec

Atksding 11 R

e

Fig 2: Gevorderde S—T segment depressie met afwesigheid
van P-golwe.

Timy

~

Oordosis babituraat is intraveneus toegedien. Die
geweldige elevasie van die S— T segment kan duidelik
gesien word. Let daarop dat die S — T segment en T-golf
moeilik van mekaar onderskeibaar is. In Fig. 6 vind
atriale en sporadiese ventrikulére kontraksies
onafhanklik van mekaar plaas (volledige hartblok). Op
hierdie stadium was die pasiént se slymvliese reeds
diepblou van kleur.

Dit is belangrik om ’n S —T segmentverandering in
die elektrokardiogram van ’n pasiént nie terstond te
assosieer met sistemiese siekte of patologie nie. 'n Aan-
sienlike variasie kom voor by normale diere. ]

Die S—T segmentveranderinge geassosieer met
elektrolietveranderings en oordosering met digitalis
kom gewoonlik voor in assosiasie met ander spesifieke
veranderinge in die elektrokardiogram en sal elders il-
lustreer word. ,

S—T segementveranderinge is dus in die hond veral
van belang in die evaluasie van isgemie van die miokard
hetsy in pasiénte met hartversaking of in pasiénte onder
algemene verdowing en in hiperkalemiese toestande.

1 sec

Afleiding 11

1mv
—

Fig 3: Ventrikulére fladdering

1sec

Afleiding 11

1imv
—
°
-

Fig 4: Elektrokardiogram van pasiént met perikardiese effusie
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Afleidng 11

>

Qs
Fig 5: S~ T segment-elevasie

.

1sec

Afleiding 11

&l
N

Fig 6: S—T segment-elevasie en volledige hartblok
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| FEATURE PAGE

~ - “TREFFERBLAD *

ONGEWONE GELEDE BLAASSTENE:

'n “PREHISTORIESE GEWRIG™'?

’n Vierjarige gesteriliseerde Dachschundteef is ingebring
met 'n geskiedenis van bloedgemende uriene. Ten spyte
van die feit dat die hondjie baie vet was kon daar tydens
kliniese ondersoek harde voorwerpe in die urienblaas
gepalpeer word. Tydens die daaropvolgende sistotomie
is 2 blaasstene verwyder, ongeveer 50 by 30 mm (Fotos |
& 2). Die herstel van die hond was sonder enige
komplikasies.

Opvallend in hierdie geval was die vorm waarin die
blaasstene ontwikkel het. Die 2 stene het heen en weer
teen mekaar beweeg om sodoende die vorm van ’n
gewrig aan te neem. Alhoewel blaasstene by honde
redelik algemeen voorkom, is dié besondere vorm seker
uniek.

Fotos: N. Venter

Ingestuur: Dr. J.S.J. Odendaal
Benaderylaan 152
Fichardtpark
9322 Bloemfontein

UNUSUALLY ARTICULATED VESICAL
CALCULI:

A “PREHISTORIC ARTICULATION"?

A four-year-old spayed Dachshund bitch was presented
with a history of blood stained urine. Despite the fact
that she was overweight, foreign bodies could be
palpated in the urinary bladder. During the following
cystotomy 2 bladder calculi were removed measuring
approximately 30 x S0 mm (Fig 1 & 2). The dog made
an uneventful recovery.

An interesting feature of this case is the shape of the
calculi. The 2 calculi articulated to and fro in the
bladder resulting in the development of jointlike
surfaces. Although the presence of cystic calculi is a
common phenomenon in dogs, this specific shape is, to
my experience, unique.

Photographs: N. Venter
Submitted by: Dr. J.S.J. Odendaal
152 Benade Drive
Fichardt Park
9322 Bloemfontein

BOOK REVIEW

This hardcover book of 91 pages is a bilingual compendium
| of terminology presented in two parts. Part 1 is an English-
Afrikaans dictionary. Part II consists of a word index.
The contents have a predominance of genetic ter-
minology with concise definitions, as well as some related
terminology which belongs in other areas of animal science.

GENETIESE EN STATISTIESE WOORDEBOEK VIR VEEKUNDE.
GENETICAL AND STATISTICAL DICTIONARY OF ANIMAL SCIENCE.

D.R. OSTERHOFF and L.C. EKSTEEN

F‘ J.L. van Schaik (Pty) Ltd., Pretoria 1983.

_prehensive compendium in due course.

BOEKRESENSIE

The authors are complimented in initiating such a
publication’ which could be expanded into a more com-

A dictionary can never be considered as complete. This
is particularly true in the sciences.
P.A. Boyazoglu
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