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lUJET GIVES UP TO 
FOUR MONTHS PROTECTION 

AGAINST BLOWFLY AND 
CONTROLS TICKS! 

Now you can get long-lasting, effective p~otection against the 
ravages of blowfly strikes with LUJET, the new, efficient blowfly 
remedy, 

LUJET has been scientiflcally tested under severe blowfly condi­
tions in the main Merino breeding area<; of South Africa - Aberdeen, 
Graaff Reinet, Pearston, Jansenville, S~eytlerville, Albany and Bath­
urst. LUJET gave an average protection of 4 months, 

WHAT LUJET IS. The active ingredient in LUJET is an Organo­
pl,osphate to which blowflies are extremely sensitive, LUJET is a 
30% wettable powder ... for maximum protectIon. 

LUJET PROTECTION IS TWOFOLD! In the control areas where 
LUJET was tested, it was found ~hat LUJET protected sheep against 
TICKS as well as blowflies. LUJET therefore reduces the risk of 
tick-bite lesions where blowflies can enter ... keeps your sheep 
sound and healthy. 

ONLY lc PER SHEEP! A 1-lb. container of LUJET costs only Rl.90, 
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Uhder less severe conditions, the 1-lb. pack treats 192 sheep .. . 
a cost of only 1c per head! And LUJET protection lasts longer .. . 
fewer treatments are needed .. you save again! 
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J. S. Afr. vet. med. Ass. 35 (1) "1964 

EDITORIAL 

It is a pleasure to present to members of our 
Association and other readers, our Journal in 
its new format. 

The Journal first appeared in August, 1928, 
thereafter the first five numbers appeared in 
November, 1929, October, 1930, May, 1931 and 
October, 1931. The Journal appeared four times 
a year from that date. 

The Editorship of the Journal was always 
on an honorary basis until 1961; only since 
then has our Association been able to afford a 
full-time Secretary-Editor and since then the 
Journal has appeared at regular quarterly 
intervals. 

The format of the Journal has remained un­
changed through all these years. 

"Our Editor recently considered that the time 
had arrived to modernise the appearance of the 
Journal, and after consideration by the Editorial 
Committee it was decided to publish it as you 
now see it. 

There are many advantages to the present 
format. Besides the change in appearance, which 
we hope you will agree is an improvement, 
printing can be done more economically and 
there is greater adaptibility in regard to size 
of print which can be used, column breadth etc. 

For the first thirty-one years of its life the 
Journal remained at more or le5s the same size 
i.c. approximately 50-60 pages per issue, but 

. during the last five years it has rapidly increased 

3 

to 150-175 pages per issue and twice has ex­
ceeded 200 pages. The overall growth covering 
a period of thirty-six years has not been specta­
cular but it has roughly paralleled tl"ce growth 
in the membership of the Association, which 
has increased from 135 to 520 during the same 
period. 

Considering the functions which our Profes­
sion should have performed in thi~ country this 
growth has been painfully slow. It is tragic that 
the Profession itself is to be blamed for this 
retarded growth, but we hope that a new realiza­
tion of its responsibilities and of the significarce 
of the service which it should render to the st( ck 
industry, public health etc. of the country, will 
be displayed by the Profession in future, and that 
it will continue to press for the establishment of 
those facilities which are needed for the proper 
fulfillment of these functions. 

It is a remarkable fact that the only serious 
opposition to any proposed progress and change 
which has been suggested in the past has come 
from the Profes&ion, and still is encountered 
from within the Profession. 

In launching our Journal upon a new phase in 
its existance it is our ardent prayer that the 
Profession will develop a bolder and more 
adventurous spirit of development, expansion 
and adaption to modern needs, very soon. If it 
does not do so it will lag still further behind the 
rapid development which is taking place in all 
spheres of activity in this young, robust and 
growing land of ours. 

H.P.S. 
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THE 'SPORIN' FAMILY 

COMPREHENSIVE ATTACK ON TOPICAL BACTERIAL 
INFECTIONS IN VETERINARY PRACTICE 

Complete antibiotic coverage for most topical bacterial 
infections 

Spare sensitization +0 antibiotics frequently used systemically 

ANTIBIOTIC OINTMENT WITH CLINICALLY APPROVED BASE 
GIVING RAPID DRUG RELEASE 

Comprehensive bacteria I action 

Polymyxin B 

Neomycin :iIiE~ f~g~f"" _ _ *Proteus 
Neisseria 

Bacitracin 
or 

Gramicidin 

~ 
Corynebacterium 
* St. prylococc"S 
Streptoco-::cus 

. Pneumococcus 

.clinically effective 

.rarely sensitize 

.rarely used systemically 

Clostridum 
Spiroc!1aeta 

.susceptible organisms rarely develop resistance 

'NEOSPORIN' BPANO ANTIBIOTIC OINTMENT 

'NEOSPORIN' BRAND TOPICAL ANTIBIOTIC POWDER 

'NEOSPORIN' BRAND ANTIBIOTIC OPHTHALMIC SOLUTION (STERILE) 

'NEOSPORIN' BRAND AEROSOL 

'~ BURROUGHS WELLCOME & CO. (SOUIH AFRICA) LID fm 130 Main Street Johannesburg 
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J. S. Afr. vet. !TIed. Ass. 35 (1) 1964 

THE IMMUNITY IN EAST COAST FEVER 

w. O. NEITZ - Department of Protozoology, Veterinary Research lnstitute, Onderstepoort. 

Republished hy kind permission of the South African Biological Society. 

The discussion on the immunity of the tick­
borne di~ease, East Coast Fever. was preceded 
by a very brief description of the mammalian 
life cycle of Theileria par va (Theiler, 1904). 
After attachment on cattle, infected nymphae or 
imagines liberate sporozoites which invade 
lymphocytes in which the schizogonous phase 
develops. The mature schizonts liberate mero­
zoites which either re-invade lymphocytes or 
alternatively enter erythrocytes. The latter 
developmental stage is commonly referred to 
as the endoglobular parasite. The vector be­
comes infected when either larvae or nymphae 
ingest the endoglobular parasites and trans­
mission follows when the ensuing stages feed 
on cattle. A transovarial transmission does not 
occur in the vector. 

East Coast Fever was introduced into the 
Transvaal in 1902. Since then it spread within 
thi$ province and from there to Natal and the 
Eastern Cape Province. The mortality rate 

. varied from 95 to 100 per cent. From 1910 to 
1914, 900,000 head of cattle died in the Trans­
kei. 

Effective control measures OP ly became 
possible when systematic dipping in association 
with rigid quarantine measures where intro­
duced in 1912. The results were very satisfac­
tory, and large areas in South Africa were 

. cleared of the scourge, even though a very few 
East Coast Fever survivors were known to 
exist on some farms. In the absence of a 
recrudescence of the disease on such farms 
during the first decade of the campaign, Theiler 
(1921) advanced the theory that recovered East 
Coast Fever cattle develop a sterile immunity. 
The endoglobular parasites di~appear com­
pletely from the blood, and this disappearance 
is absolute, for ticks can no longer be infected 
from them. The splenectomy ~ of recovered 
East Coast Fever cattle by Du Toit (1930), Neitz 
(1948) and Barnett and Bailey (195481955) was 

not followed by a relapse of the endoglobular 
parasites as is known to occur in splenectomized 
cattle that have recovered from either a Th. 
lilt/tans or Th. anlllllata infection. These obser­
vations thus seemed to support Theiler's theory. 

Doubt was. however, cast on the sterile 
immunity in East Coast Fever when Barnett 
(1955-1956) showed that recovery from an 
artificially produced disease is followed by a 
labile infection. and that the Kenya form of 
East Coast Fever can be maintained by delayed 
serial passages in susceptible cattle. Roth 
schizonts and endoglobular para~ites were 
demonstrable. These tests, however. did not 
reflect the behaviour of the Th. parva endoglobu­
lar parasites. The argument could always be 
brought forward that they were derived from 
schizonts, and hence they w~re not able to 
exist independently. In other words. the dis­
appearance of schizonts in a recovered animal 
would thus be fol!owed by the disappearance of 
the endoglobular parasites . 

Studies on the mammalian life cycle of the 
Theileria spp. were continued at Onderstepoort. 
Blood from an endoglobular Th. 1Il1ltans carrier 
was injected intravenously into three suscept­
ible splenectomized calves. When the endoglo­
bular parasites appeared in the peripheral 
circulation four weeks later, clean brown tick 
nymphae were allowed to feed to repletion on 
these animals. After moulting, the ensuing 
stage was allowed to feed again on these three 
animals. After an incubation period varying 
from 12 to 16 day~ all these anill1~lis developed a 
thermal reaction which persisted for several 
days. Schizonts could be demonstrated in the 
swollen parotid. prescapular and precrural 
lymphatic glands. Consideration of these re­
sults permitted the conclusion that the endoglo­
bular parasites can maintain themselves in 
cattle in the complete absence of schizonts, and 
that no cross-immunity exists between the latter 
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and the former stages. In subsequent wcrk it 
was established that Th. /c.U'rencei, which is 
responsible for Corridor disease, behaves in 
exactly the same way. 

Having established that the endoglobular 
stages of Th. mutatIS and Th. !all'l'r!llcei can 
maintain themselves in cattle in the complete 
abscnce of schizonts, attention was paid to the 
behaviour of the endoglobular parasites of Th. 
pana. 

A fully susceptible splenectomized ox No. 779 
was injected intravenously with blood harbour­
ing Th. parvl, endoglobular parasitcs :md 
schizonts. The former stage of the plfasite 
appeared one minute later and was demon­
strable in blood smears for a period of 27 day:.. 
Blood smears were examined daily for 18 months. 
After an inverval of 76 days one and after 96 
days another single Theileria-like parasite was 
seen in the blood smear5. Brown tick nymphae 
were allowed to feed on this animal 233 days 
after the artificial infection. The ensuing stage 
failed to tran~mit East Coast Fever to two 
susceptible ca lves. 

After an interval of 41 days after the artificial 
infection 500 Ill!. of blood of ox No. 779 was 
transfused into a fully susceptible splenecto~ 
mized ox No. 741. fndoglobular parasites 
appeared 58 days later, and a low grade para­
sitaemia of less than 0.1 per cent persisted for 
two months. By applying the xenodiagnosis it 
was determined that tht' endoglobular parasites 
(the only stagt' seen in the blood smears) were 
those of Th. parva. 

After an interval of 281 days after the artificial 
infection 10.0 m/. of blood of ox No. 74] was 
administered intravenously into a fully suscep­
tible splenectomized calf No. ] 354. Endoglo­
bular parasites appeared 33 days later. A very 
low grade parasitaemia of less than 0.1 per cent 
persisted for 70 days. Clean brown tick nym~ 
phae were allowed to feed on this animal 9 days 
after the first appearance of endoglobular 
parasites. They fed to repletion and the ensuing 
stage was allowed to feed again on calf No. 1354. 
It reacted to East Coast Fever and died. 

From these experiments it may be argued that 
the endoglobular parasites harboured by oxen 
Nos. 779 and 741 could have been dt<rived 
from schizonts, possibly harboured by them. 
In the ca5e of calf No. 1354, however, which 

6 

harboured endoglobular parasites, and which 
was proved to be fully susceptible to East 
Coast Fever when challenged with ticks that 
derived their infection from it, one must accept 
the fact that Th. parra parasites can maintain 
themselves in caHle in the complete absence of 
schizonts. From this it must be concluded that 
the endoglobular p1rJsites multiply by binary 
fission. even though divisional forms were 
never seen in the three animals despite careful 
daily blood smear examination. 

Consideration or these results ma kes it 
apparcnt that the statement advanced by 
Theiler (1921) that clttle which recovered from 
the South AfricCln strain of Enst Coast Fever 
develop a sterile imlll unity has been disproved. 
The existence of endoglobular p~Hasites in the 
complete absence of schizonts has been estab­
lished. An explanation can now be given for 
the recrudescence of East CO:1St Fever after 
intervals varying from 2 to 13 years after the 
last death from E1st Coast Fever on f,lrms as 
described by Sincbir (1914) and Diesel and Van 
DrimnH'len (1948). 

It must be stressed that the parasitaemia cf 
Th. pana endoglobular parasites in recovered 
entire cattle is extremely low, and that even 
splenectomy of sllch animals is not followed by a 
microscopically demonstrable relapse. The 
chances of ticks becoming infected when 
feeding on such animals is extremely poor. it 
must also be pointed out that cattle in enzootic 
East Coast Fever regions invariably harbour 
Th. mutans. Recovered East Coast Fever cattle 
would thus harbour a mixed infection Th. 
mulalls and Th. parva endoglobular parasites. 
In the event of a biological transmission it must 
be pointed out that an inttrference phenomenon 
between the two Theileria spp. comes into play. 
and that this is yet another hazard for the 
infection of ticks with Th. parva (Neitz, 1957). 
Th. mutans has thus played an important role 
in the biological control of Ea!>t Coast Fever. It 
was also established that it served the same 
function for the control of Corridor disease 
(Neitz, 1957). 

The last outbreak of East Coast Fever occur­
red in South Africa in 1954. The last foci of 
infection were eliminated by the slaughterout 
policy. The campaign against this disease cost 
the state 100 million Rand. 
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J. S. Afr. ve-t. med. Ass. 35 (1) 1964 

GROUNDNUT POISONING, DUE TO AFI,ATOXIN, IN STOCK IN SOUTH AFRICA 

J. A. MINNE, T. F. ADELAAR. M. TERBLANCHE, J. D. SMIT-Veterinary Research rnstitute, 
Onderstepoort. 

SUMMARY 

Four pigs and two goats died suddenly after 
eating mouldy groundnuts. 

. The ground nuts were found to be toxic to 
laboratory animals, causing an acute liver 
damage similar to that seen in the natural 
cases. The material proved to contain aflatoxin, 
~oduced by the fungus Aspergillus flavus Link 
W;bich was found in abundance in the specimen. 

HISTORY 

,During May 1963 four pigs died suddenly on 
a farm in the Northern Transvaal, after having 
eaten mouldy ground nuts on the previous day. 
ApproximatelY i lb. had been given to each of 
':adult pigs. One pig refused the nuts and was 
not affected. The remainder was then eaten 
by two goats both of which died within 24 
hours. No symptoms were observed but at 
autopsy congestion and haemorrhages in the 
liver and haemorrhages in the intestines were 
seen. A liver specimen in formalin from one of 
these pigs was submitted for histological exami­
nation. It showed a diffuse necrosis and genera­
lized haemorrhages. 

EXPERIMENTS WITH LABORATORY ANIMALS 

The ground nuts were fed to a young 18 Kg. 
Large White Cross gilt. On the first day 240 g. 
was eaten and on the second day it was found 
that, except for a temperature of 103°F, the 
pig looked absolutely healthy. Another 240 g. 
of ground nuts was. therefore. offered. On the 
third day it was found that she had not eaten. 
looked unthrifty and had a temperature of 
1)9.4

0 F. On the fourth day she was found dead. 
The intake of the mouldy nuts was thus 13.3 gm. 
per Kg. live weight. 

Chemical pathological studies made on the 
olood taken on the first and second days showed 
that an acute liver dysfunction had been pro-

7 

duced from the first day. The Transaminase 
S.G.O.T. increased from 68 King Units to 3R2 
King Units and the S.G.P.T. was 167 King 
Units. The conjugated bilirubin increased from 
0.2 mgm. % to 0.8mg. % and the unconjugated 
bilirubin from 0 mg. % to 7.4 mg. ~~. The serum 
cholesterol was 333 mgm. per cent. 

On Post mortem a feneralized icterus was 
found. Congestion of the liver and a diffuse 
focal necrosis were present. These were con­
firmed histologically as central necrosis and 
generalized haemorrhages. The kidreys showed 
a slight nephrosis which was corfirm:d histolo­
gically. 

The heart showed subepi- and subendocardial 
petechiae with subendocardial ecchymoses in the 
left ventricle. Histologically a severe degenera­
tion of the heart muscle, a slight reactive hyper­
plasia in the lymph glands, and vac'.'olisation 
and fatty infiltration in the pmcreas, w~re seen. 
The small intestine was very hyperaemic and 
contained free blood in the lumen. 

It wa~ also found that the ground nuts were 
toxic to a goat, a sheep and a rabbit but not to 
one rat. (These experiments will be described in 
a following papn). . 

THE TOXIC FACTOR 

Cultures made from the mouldy nuts proved 
Aspergillus flavus Link to be the dominant 
fungus present, indicating that aflatoxin might 
be the active agent. 

A dose of 2 g. per kg. live weight repeated on 
two consecutive days was found to be lethal to 
a rabbit. A hexane extract of 50 g. of nuts was 
then given to a rabbit. This dose, equivalent to 
17.6 g. nuts per kg. gave a negative result. A 
methanol extract of the hexane residue proved 
toxic while the final residue again proved non 
toxic. 
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The positive methanol extract was tested for 
aflatoxin by the method of Broadbent!) et al. 
Thin layer chromatography produced a typical 
fluorescent spot at Rf O.S which corresponds to 
that found by these workers. 

As assay of the raw groundnut material used 
gave a concentration of 65 p.p.m. aflatoxin or 
100 p. p.m. in the defatted material. 

Allcroft2 showed that aflatoxin in milk was 
heat-stable up to 130°C hence was not destroyed 
by pasteurization. To demonstrate this proper­
ty, as further proof of the toxic substance being 
aflatoxin, samples of the toxic ground nut 
meal were heated to 100e" 120" and ISaaC for 
one hour respectively and a fourth samplt was 
heated to lOO°C for 20 minutes. The first three 
samples subsequently proved toxic to rabbits at 
a dosage rate of 4.S g. per kg. per day for two 
consecutive days. The fourth sample which 
was charred by the heating proved non toxic. 

DISClJSSION 

In 1960 Stevens3 reported a disease in turkeys 
which Blount4 in 1961 associated with the 
feeding of Brazilian groundnuts. Sargeant5 in 

1961 showed that the condition was associated 
with the growth of Aspergillus ffavus Link on 

these groundnuts. Sargeant6 1961 showed that 
the toxicity was due to aflatoxin produced by the 

fungus. 

In 1963 Terblanche 7 recorded that during 1962 
it had been found that a commercial sample of 
groundnuts from this country and which had 
not produced poisoning contained a toxic strain 
of Aspergillus /ufvus Link. Thi~ indicated that 
when conditions for the growth of the fungus 
were suitable, the same trouble as experienced 
in Britain, could be expected here. 

This is the first proven case of natural aflato­
xin poisoning recorded in South Africa. In 
comparison with the outbreah in Britain, the 
cases. were extremely acute. This is probably 
due to the fact that the animals received a high 
concentration of groundnuts and not a com­
pounded ration containing up to IS per cent nuts. 
The South African nuts also contained an 
exceptionally high concentration of aflatoxin 
i.e. 6S p.p.m. as compared to 2-S p.p.m. found 
in the Brazilian groundnuts tested in Britain8• 
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7. TERBLANCHE M., VAN RENSBURG J., ADELAAR T. F., NAUDE T. W., and SMIT (1963). J. D. Prelimi­

nary note of the toxicity on Aspergillu, /Javus Link as grown in pure culture. J. S. Ali'. Vet. med. Ass. 34 (4) 645. 
8. AGRICULTURAL RESEARCH COUNCIL (1962). To"icity associated with certain balches of groundnuts. 

Report 0/ the illferdepartmental working party on grollndnut toxicity research. 
Liver X240: Acute experimental case, note peripheral necrosis and haemorrhage, slight fatty infiltration towards 

central vein. 
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BOSTAKIT 
REGISTERED TRADE MARK 

PORTABLE STERILISER 
IDEAL 

FOR 

SYRINGES INSTRUMENTS NEEDLES 

BOST AKIT 
THE LIGHTWEIGHT STERILISER 

REQUIRES 

NO HEAT NO ELECTRICITY NO FL.AJME 
FOR USE WITH 

BOSLAB STERILISING FLUID 

The BOST AKIT PORT ABLE STERILISER is a simple, economical unit for the 
sterilisation of practitioners' every-day kit including hypodermic syringes, hypodermic 
needles, scissors, .artery forceps, probes. scalpe blades and handles. 

The BOST AKIT is lightweight and its inexpensiveness means that a busy practitioner 
can be assured of a supply of sterile equipment simply by arranging a ,number of 
BOST AKIT outfits to carry him through his working day. 

BOSLAB STERILISING FLUID 
Boslab Sterilising Fluid. in the presence of water vapour. will sterilise syringes. 
and instruments. All such instruments should be rinsed in water and excess moisture 
shaken off. In the case of hypodermic it is essential to expel all the water 
from the needle thus allowing the beta-propiolac+one vapour to penetrate the lumen. 
Needles should be detached from the syringe nozzle. Hypodermic syringes must be 
dismantled because it is virtually impossible to ensure sterilisation with the piston in 
the barrel. 
The instruments and/or needles are then placed in the Bostakit outfit and two drops 
of Boslab Sterilising Fluid are placed on the upper foam plastic pad and the lid 
replaced. 

Packinq 
Polythene bottles each containing 15 mi. Boslab Sterilising Fluid 

BOSTON LABORATORIES (PTY.} LTD. 
P.O. BOX 6210. 

JOHANNESBURG. 

OWNERS OF THE REGISTER TRADE MARKS 
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rapid effective relief in allergic 
and inflammatory conditions 

A very high proportion of dogs· suffering from allergic and inflammatory skin 

conditions can be treated rapidly. effectively and economically with Batsolan. 

BelSolan is the most potent anti -i nflammatory corticosteroid at present 

available; it is forty times more active than cortisone. its parent compound. 

While it produces all the anti-allergic and anti-inflammatory effects of cortisone 

In lower dosage. systemically. it exercises less influence on electrolyte balance. 

OTHER USES FOR BETSOLAN INJECTION Corticosteroids have 

far-reaching effects on many functions and tissues and are being used in an 

increasing number and diversity of conditions in veterinary practice. Betsolan 

offers the advantages of safety and economy in the treatment of; Shock. 

Burns. Toxaemias. Dermatoses. Allergies. Inflammations of joints and tendons. ' 

Dos8ge for sm811 8nim8ls: In 1f8uma o( shock 0.25 to 2 mi. 

Presentation: Vi81 of 20 ml 

GLAXO-ALLENBURYS (SA) (PTY.) LTD. 
P.o. Box 485. Germiston. Transvaal. P.O. Box 860. Durban. Natal. 

Gtant __ 
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S. Afr. vet. med. Ass. 35 1964 

A HJ1HERTO UNKNOWN POISONOUS PLANT: LASIOSPERMUM BIPlNNATUM 
(THUNB.) DRUCE 

PRELIMINARY COMMUNICATION 

T. . DELAAR, . 0 F A M TERBLANCHE. J. D. SMIT, T. W. NAUDE,~Veterinary Refearch Institute. 
Onderstepoort 

L. E. CODD--Botanical Research Institute, Pretoria. 

SUMMARY 

Attention is drawn to the toxicity of Lasiospcr­
mum bipinnotum (Thunb) Druce. 

The plant causes acute liver and kidney 
damage. 

INTRODUCTION 

During an investigation into mortality on a 
farm in the Cracock district in the Eastern 
Cape Province, the above plant was pointed out 
by the farmer as being a cause of Dikkop 
(swollen head) in his sheep. A specimen was 
brought back to the laboratory for indentifi­
cation and investigation. It was found to con-

o tain a trace of HCN. The plant was found to be 
o mentioned only once in the literature. Walsh in 
1907 reported he had received a specimen from a 
farmer who said that it was the cause of death 
in his stock. He identified it as Lasiospermum 

. radiatum Trevir, and classified it under the 
"Bietouws" in his book. The plant thus re-

o qui red investigation. 

MATERIAL 

: Family: Compositae 
Lasiospermum bipinnatum (Thunb.) Druce 
in Rep. Bot. E.:ch. ct. Brit. Isles, 1916,631, 
(1917). Lidbeckia bipinnara Thunb. Prod. 
Pl. Cap. 161, (1800); Lasiospermum radia­
tum Trevir. in Nov. Act. Nat. Cur. xiii. 
1,205, (1926). 
Common Names: 
Ganskweek, Gansbossie. 

II 

Description: 

Decumbent to erect, herbaceous perennials. 
up to 40 cm high, with stout, woody rhizon~es. 
Stems numerous. seldom branched. ansmg 
from the crown of the rhizome, decumbent to 
ascending, terete, striate. glabrous. Leaves 
alternate, crowded at the base, sparser above. 
clasping at the base, bipinnatisect, up to 10 cm 
long, 2-4 cm wide, green, glabrous on both 
sides, lobes apiculate. Capitula solitary, termi­
nal on long, ascending seldom branched pe­
duncles up to 30 em long, with membranous. 
entire to sparsely dentate bracts, capitula more 
or less discshaped, 3-3,5 cm in diameter, ray­
florets white to pale purplish pink, reflexed with 
age, disc-florets yellow. Involucre some:vh,at 
discoid; bracts in 3 rows, more or less ellIptic, 
green, with membranous margins, spreading as 
the fruits mature. Achenes mm long, 
3-angled, the whole fruit covered with long, 
yellowish hairs, which gives a woolly appearance 
to the flowering head as the fruits mature; 
pappus none. 

Flowering time: 

Right through the year. (During the rainy 
season). 

Distribution: 

South Eastern and Western Transvaal, Orange 
Free State, North Western, South Western, Cen­
tral and Eastern Cape and Basutoland. 

Not recorded from Natal. 
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Habitat: 

The plant seems to be able to grow almost 
anywhere, but prefers vleis. It har. been found 
on mountains, on fiats, alongside roads, and in 
backyards. It seems to prefer sweet veld. 
(higher pH). 

METHODS 

The plant was shade dried, finely ground in a 
hammermill and suspended in 1 to 2 litre luke 
warm water before dosing it by stomach tube 
to the sheep. A similar procedure was followed 
with rabbits. 

The sheep were examined clinically daily. This 
included the recording of the pulse rate, respira­
tion rate, temperature and ruminal movements 
per 5 minutes. Blood samples were taken 
periodically for chemical pathological examina­
tions. 

EXPERIMENT I 

A merino sheep weighing 34 Kg. was dosed 
200 g. of the whole plant daily for 5 consecutive 
days. On the 5th day a ruminal stasis was 
evident as the movements which had been 
constant at 10 in 5 minutes for the first 4 days 
had decreased to 1 in 5 minutes. She died 
during the night. The following was found at 
post mortem:-

A tumour hepatis, congestion and subcapsular 
extravasation and histologically early stages of 
lysis necrosis; extensive nf"phrosis and amyloid 
degeneration of the kidneys; hyperaemia and 
oedema of the lungs with focal ecchymosae; 
slight reactive hyperplasia in the pre scapular 
lymph gland and spleen; subepicardial petechiae 
and congestion in the myocard and petechiae in 
small intestine. There was a slight tumour 
sp/enis. Histologically the malpighian bodies 
were indistinct. 

EXPERIMENT II 

A 36.4 Kg. merino was dosed 9.6g. plant 
material per Kg. liveweight. She died within 
24 hours. 

On post mortem much the same picture was 
seen. However the diffusely spread lobular 
necrosis could be seen macroscopically. Histo-

13 

logically it was found that the necrosis and 
haemorrhages were very definitely peripheral in 
the lobules. The kidneys were not affected. 

EXPERIMENT III 

A 36.4 Kg. rr.erino sheep was dosed 7 g. per 
Kg. body weight on the first and 10 g. per Kg. 
on the second day. His mouth was injured 
and dosing was therefore stopped. However on 
the fourth day he died without having shown 
any symptoms. 

A chemical pathological investigation of the 
blood showed an increase in serum glutamic 
oxaloacetic acid transaminase (SGOT) on the 
second (436 King Units) and third (376 King 
Units) days. This was followed by an increase 
in conjugated bilirubin from 0.2 to 0.6 mgm. 
per cent and unconjugated bilirubin from 0.8 
to 1.8 mgm. per cent. Thi~ indicated both liver 
damage and dysfunction. Kidney function 
appeared normal. 

On post mortem the liver showed diffusely 
spread focal necrotic and haemorrhagic areas 
which were confirmed histologically to be 
extensive central haemorrhages, early stages of 
lysis necrosis and prominent R.E. cells. The 
kidney showed congestion only, especially in the 
medulla. Again a reactive hyperplasia was seen 
in the lymph node. There was a slight tumour 
sp/enis with histoligical atrophy of lymphoid 
tisslie; an ascites of ca. 300 cc and a distinct 
oedema and petechiae of the mucous mem­
branes of the abomasum and small intestine. 

EXPERIMENT IV 

Another merino weighing 30 Kg. was dosed 
with 6.7 g. plant material per kilogram, once. 
She was kept under close observation and 
slaughtered after 40 days. 

Symptoms: 

On the second day of the experiment a 
tachycardia (160jmin) was recorded. On the 
3rd. and 4th. days there was no abnormalities, 
clinically. On the 5th day an icterus and con­
gestion of the conjuctiva, together with an in­
creased pulse rate (l60jmin.) was found. The 
icterus persisted up to the 9th. day. The pulse 
rate was normal on the following day. On the 
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7th day a high temperature was present (104.6°F) 
which persisted up to the 13th day. (104.6: 
104.5; 104.5; not taken; 104.6; 103.6°F). 

It is interesting that she developed the high 
temperature five days after the liver damage 
was first apparent and two days after the peak of 
liver dysfunction. There may have been a 
secondary infection. 

Chemical pathology: See Table I 

back to the predosing value on the sixth day. 
As measured by the increase in total plasma 
cholesterol, the liver dysfunction reached a peak 
on the 8th day after dosing. 

Tilere was also a distinct kidney dysfunction 
which reached a peak on the fourth day after 
dosing, as shown by the increased blood urea 
nitrogen values. These however returned to 
normal rapidly. 

TABLE I 

CHEMICAL PATHOLOGY 
The sheep in Experiment IV which weighed 30 Kg and received a single dose of 6.7 gram plant material per 

Kilogram body weight. 

Day P.C.Y SGOT SGPT UBR CBR Si ,R CHOL· TPP BUN Creat U/A I SYMp. 
EST TOMS 

1 27 162 42 0.1 0 50 100 6.5 22 0.8 1.9 
2 - 413 51 0.6 0 42 105 6.16 24.9 2.5 0.75 
3 - 413 63 1.2 0.8 63.5 95 6.68 47.8 3.3 3.38 
4 -- - - - - -
5 37 393 67 5.8 3.0 55.5 200 7.56 60.7 2.5 2.87 Icterus 
6 - - - - - -
7 32.5 350 36 3.9 2.4 42 240 7.38 22.0 1.6 3.5 Slight 

icteru s 
8 29 397 45 2.5 1.9 44.5 270 7.9 14.7 1.6 2.0 Slight 

icteru s 
9 27.5 390 48 1.8 1.2 49.5 240 6.75 22.0 2.5 4.26 Very 

slight 
icleru 

10 24 289 24 0.8 0.6 35 240 5.46 11.04 2.2 2.25 Normal 
11 - - - - .- --
12 23 304 35 0.7 0.3 53.5 230 6.0 12.9 2.75 4.0 
13 24 274 30 0.4 0.2 17.6 180 5.8 17.6 2.75 4.24 
14 22 261 36 0.2 0.3 35 200 5.64 17.6 2.2 2.75 
15 22 297 92 0.4 0.2 41.4 180 5.46 22.0 2.7 1.88 
16 22 226 30 0.4 0.2 36 167.5 - .....• 20.2 2.4 1.0 
17 20 236 12 0.6 0 170 5.64 20.0 2.2 1.37 

i 
1. P.C.V. = Packed red blood cell volume in percentage. 
2. SGOT = Serum Glutamic Oxaloacetic Transaminase in King Units. 
3. SGPT Serum Glutamic Pyruvic Transaminase in King Units. 
4. UBR Unconjugated bilirubin in mgm per cent. 
5. CBR Conjugated bilirubin in mgm per cent. 
6. Sugar in mgm per cent. 
7. Cholestr. Cholesterol in mgm per cent. 
8. TPP ~ Total plasma protein in Gm per cent. 
9. BUN = Blood Urea Nitrogen in mgm per cent. 

10. Creal. = Creatinine in mgm per cent. 
11. U ! A U ric Acid in mgm per cent. 

There was an extensive liver damage as indi­
cated by increased concentrations of plasma 
transminases which was evident on the first day 
after dosing and did not return to normal tiII 
after 16 days. Liver dysfunction, as indicated by 
increased plasma bilirubin, reached a 'peak on 
the fourth day after dosing, but this was almost 

14 

The total plasma proteins were in the low 
range expecially from the J 3th day onwards. 
This might also reflect liver dysfunction as an 
underproduction of plasma albumen. 

Pathology: 

The liver showed an infiltration of lympho. 
cytes into Glisson's capsule and necrobiosis 01 
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the liver cell nuclei , peripherally in the lobule. 
Chromatin was prominent in the peripheral 
endothelium cells. In the periphery of the 
lobule a proliferation of fibroblasts was seen. 
There was reactive hyperplasia in the spieen 
and a slight oedema of the lungs. 

EXPERH'vIENT V 

A rabbit was doscd 4.5 g. plant material per 
Kg. body weight. It died within 24 hours, 
showing extensive necrosis and h aemorrhages 
in the liver. 

DISCUSSION 

Many more cases of Ganskweek poisoning 
have been seen than are recorded l'.ere. The 
main lesions were observed in the liver and 
varied according to the duratior, of the illness. 
In the acute cases a diffuse liver necros is with 
haemorrhages was obscrved. The less acute 
cases showed a constant tendency for the lesion 
to be confined to tne perip"tery of the lobule. 
In a case that recovered an-:l which was later 
slaughtered, proliferation of fibroblasts in the 
periphery of the lobule and in Gli sson's capsule 
was the outstanding feature . The only other 
significant histo·pathologicall~sion was a varied 
degree of nephrosis . 

Although this plant has a wide distribution. 
especially in the eastern Cape Province, this is 
only the second report of its toxicity and the 
first time that it has been proved to be toxic, 
experimentally. It is also the first time that the 
symptoms, pathology and chemical patYology 
have been described. The explanation may be 
either that it causes a liver damage not unlike 
th r t of seneciosis, especially in the subacute 
and cJ1 ronic fonns and has been mistaken for 
t!· c latter in many instances or that stock do not 
eat it readily. 

From farmers ' desc riptions it seems that the 
plants are somewhat more resistant to frost than 

are grasses, with the result that in the late 

wi'lter and carly spring, just before the rains, 

therc is relatively abundant g3.nskweek and 

spa rce unpa latable veld pasture, which rna kes 
poisoning very likely . 

Tee single acute minimllm lethal dose of this 

batch of ganskweek seemed to be between 7 g. 
per Kg. and 9.7 g. per Kg. for sheep. 

Repeated dosis of 6.7 g. per Kg. per day to 

another sheep eventually killed it after five days . 
This might indic:He an accumulative effect. 

Liver X240 : Acute experimental case; note peripheral necrosis and haemorrhage. 
slight fatty infiltration towards central vein. 
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A new routine 

for quick decisive 

results against 

PARASITIC 

GASTRO-ENTERITIS 

in cattle 

and sheep 

PROMINTIC 
MethllTidine 

Vet. J.-2 

By Intraperitoneal* Injection 
Trude Mark 

• High activity against gastro-intestinal worms 

• Destroys both mature and immaturo worms 

• Safe, even in animals in poor condition 

• Speedily produces dramatic clinical improvement 

• Ea:..ily given with no risk of local reaction 

Amilable in 250 mI. multidose bottles. 

'pnOMINTIC may still be given sntcutaneously by those who 
prefer to use it th[.t way, 

I.C.I. SOUTH AFRICA (PHARMACEUTICALS) LIMITED 
p,e. Box 11270, J;>h"loncsburg • P.O. Box 1519, Cape Town • P.O. Bo< 273, Port Elilabeth 

P,o. Box 1;48, O",ban • P.O. Box 1C~8, Salisllury 
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FARM II: Aborters were not eliminated but 
the rate of stocking was drastically reduced. The 
incidence of abortion remained constant at 32 
per cent between 1959 and 1963. 

FARM 12: Here a policy of gradual elimina­
tion has been practised in that many aborters 
were allowed to breed again. The percentage 
of ewes which aborted in the years bc:.tween 1958 
and 1963 were 17,26,20, 18, 12 and 15 respec­
tively. The total kidding percentage also re­
mained unchanged. 

FARM 13: Only ewes which aborted for a 
second time were eliminated. The percentage of 
ewes which aborted sin:::e 1959 were 21, 18, 24, 
13 and 12. 

DISCUSSION 

These results prove conclusively that habitual 
abortion on the one hand and the production 
of virile kids on the oHler, are chaarcteristics of 
individual ewes nor primarily influenced by 
environmental factors. There is strong evidence 
that the production of still-born and non-virile 
kids is a manifestation of the abortion tendency'. 
Furthermore, the failure to reproduce without 
detectable abortion is undoubtedly often due to 
undetected early abortion or resorption of the 
foetus which arc also caused by the same primary 
defect. The elimination of the affected animals 
has therefore resulted in a very high percentage 
crop of viable kids. 

The long-term effect of selecting only those 
ewes which produce viable kids for future 
breeding will only be seen when the performance 
of the progeny can be assessed. The data so 
far available in this regard is encouraging but it 
is as yet too early to draw final conclusions. 

RECOMMENDATIONS 

In view of the above facts, the following re­
commendations can be made:~ 

1. All aborters should be eliminated from 
breeding flocks as subsequent surviving 
progency may perpetuate the defect. 

2. All ewes giving birth to still-born full­
term kids or weak kids which only sur­
vive a few hours, should also be elimi­
nated. Where possible all ewes which 
fail to produce a normal viable kid 
should be culled. 

3. Only ramo: from strains known to be 
free of the defect should be used. Al­
though it has been shown that the 
tendency for a ewe to abort is not in­
fluenced by the ram to which she is 
mated, the sire may transmit the defect 
to his progeny. Breeding records should 
therefore be studied before rams are 
selected. 

4. There is evidence to show that under­
development of the testes may be cor­
n lated with the defect. Only rams with 
well developed testes should therefore be 
used. 

5. Where posEible, and especially in stud 
flocks. the progeny of a ewe which 
aborts ~hould be removed from the 
breeding flock. (Where a ewe aborts for 
the first time at an advanced age. dis­
cretion can be exercised in this regard.) 

It is realised that on certain farms economic 
and other considerations may make it difficult 
or impossible to apply all these recommenda­
tions immediately but their general implemen­
tation will doubtless bring about a great im­
provement in the mohair industry. 
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, 
THE BACTERIO'LOGISrS I'DEAL \ 

OF USUAL DISINFECTANT 

CLEARLY INDICATED tSY COLOUR 

"a safe germicide-detergent with a built-in colour activity indicator 
which kills all micro-organisms on ,contact regardless of temper­
ature or water hardness", - now a practical reality with 

IODET 
Self- Indicating Iodophor 

germicide-deterg ent 

Consider some of the benefits of this revolutionary new achievement-

'Non-staining built-in colour activity indi­
cator takes the guesswork out 01 vital sani­
tizing proced ures . 

. , Detergent action rapidly removes dirt. 
-Biocidal activity rapidly kills micro-organ­
isms inctuding bacteria , viruses, fungi, algae 
and protozoa in a few seconds at all tem­
peratures, regard tess of water hardness, 

Price to Veterinarians 
R2,BO per gallon 
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- Sate for minor wounds, pre-operative skin 
steritization and di sin fection of hands, in­
struments, furniture, noors, clothes etc, 

Economicat-only ~ n. oz . todet per gallon 
of water (25 ppm avaitable I,) as a lull strength 
sanitizer. The solution is tully active as long 
as the colour is perceptibl e, 

Available from all 

• ,t Ii! :(,';1 jt.)I,:_ 
branches 

r" ~llnor,ROw l.. co lr·rv ) l)~ .. lIiEO 

7 KING ~TRE::T PIETER~/.ARITZBU RG 
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utocyr 
Uterine pessaries with antibacterial and tonus-improving effect 

Composition 

Properties 

Packages 

® elBA Limited. Basle. Switzerland. 

0.5 mg' ETHINYLOESTRADIOL; 
50 mg' STREPTOMYCIN; 

100.000 I.U. PENICILLIN G; 
1,750 mg. FORMOSULPHATHIAZOLE 

Accelerates involution of the uterus in cases where the puerpe­
rium runs an abnormal course. 
Prevents lochial secretian and stasis. Exerts an antibacterial 
and deodora nt effect. 
There is no likelihood of the local hormone effect causing any 
decrease in milk yield. 
In most cases of retained placenta, manual detachment IS no 
longer necessary following the use of Utocyl· 

PLASTIC DISPENSERS OF 20 PESSARIES. 
Prico R 1.47 per dispenser 

Recommended selling p ~ice R2 .20 

Available only to Veterinarians Direct from : 
VETERINARY ETHICAL DRUGS (PlY.) LTD. 
P.o. Box 7824 Johanne.burg A Division 0/ A. S. Ruffel (Pty.) Ltd. 
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BERENIL: EFFICACY AGAINST BABESIA CANIS AND COMPARISON WITH 
PHENAMIDINE 

H. BoTHA - Private Practitioner 

79 Havelock Street, Port Elizabeth. 

SUMMARY 

The properties of Berenil are described; the 
results of a clinical trial are given; the unde­
sirable effects of Phenamidine are briefly dis­
cussed and compared with those of Berenil. 

Berenil (dI -( 4-amidinophenyl)-triazene-(N-I:3) 
-diaceturate. 3 HJO 100 per cent) (Farbwerke 
Hoechst Ag.) is a chemotherapeutic drug against 
babesiosis, trypanosomiasis and theileriosis in 
antmals. 

Manufacture's note: 

Berenil granules remain stable for at least two 
years under tropical conditions. The toxicity 
has been tested with a maximum tolerable dose 
of 20 mg./kg. intramuscularly and 12.5 mg./kg. 
intravenously. When injected intravenously 
Berenil may cause a transient fall in blood prf"S­
sure expecially in dogs where 2 mg./kg. may 
cause a state of collapse. 

In the dog maximum blood levels of Berenil 
were found 3-7 hours after intramuscular in­
jection. After 16 hours only traces of Berenil 
could be detected in the serum. The dose for all 
animals generally is 3.5 mg./kg. bodyweight. 
Since Berenil itself has a considerable antibac­
terial effect, the use of sterile water is not abso­
lutely necessary. 

Clinical trial: 

All cases of biliary fever in dogs were con­
firmed by demonstrating B. canis in peripheral 
blood smears. 

Granules weighing 1.05 gm. Berenil were 
dissolved in 50 c.c. boiled water, giving approxi­
mately 20 mg./c.c. The dosage used in the trial 
was 4 mg.jkg. (1.cc/5kg.) bodnweight until 
the solution was 10 days old, and then at Icc./ 
4kg. 
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Injections were given subcutaneously in the 
neck region without producing any signs of 
pain, but in a few dogs a slight, transient, 
painless swelling developed at the injection site. 
Animals treated were in various stages of 
biliary fever, from early cases to animals in a 
state of collapse. Control peripheral blood 
smears were examined 15-24 hours later. No 
parasites were found in the hlood after 24 hours 
and in some cases smears were negative for 
B. conis as early as 15 hours after treatment. 

No ill effects were noticed after the injection, 
not even in the most prostrate dog. Emesis was 
occasionally reported at variable times after 
treatment, but this is more likelY to be caused by 
the disease itself. 

The temperature returned to normal (101-
102°) in 14-24 hours in all dogs which showed a 
high temperature (1040 and more.) Those with a 
lower temperature generally dropped to 100-
lOO.5c in 24 hours before returning to normal. 
In advanced cases showing a normal or sub­
normal temperature, the temperature dropped 
a further degree or two in the first 24 hours before 
returning to normal, except in one case that 
showed a rise from 96° to 100°. 

Stability of Berenil in solution: 

According to the manufacturers a 7 per cent 
solution in distilled water keeps for 10-15 days 
at room temperature and up to three weeks in a 
refrigerator without any toxic products being 
formed. There is, however, a colour change 
which is unrelated to the potency of the solu­
tion. If the solution is stored for a longer time 
its efficacy diminishes. The author, however, 
has kept a 1.75 per cent solution for as long as 
18 days at room temperature which still gave 
the desired results. Relapses did not occur in 
any of the experimental dogs. 
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Phenamidine: 

Phenamidine has been extensively used by the 
author, but effective as it is, it may cause the 
following undesirable reactions:-

1. The 5 per cent solution frequently causes 
an allergic reaction sometimes followed by 
abscessation and/or necrosis at the injection site 
even under the most sterile conditions. Using 
the 35 per cent solution diluted to 5 per cent 
with boiled tap water, no more than a painless 
swelling has been noted over two years. 

2. At a dosage rate of Ic.c./3.3kg. bodyweight 
of the 5 per cent solution, a degree of shock 
developed, manifested in the majority of cases by 
emesis generally within half an hour after treat­
ment. Apart from being distressing to the 
owner, this is also definitely dangerous in the 
weakened dog. Respiratory distress due to 
circulatory collapse can become marked shortly 
after treatment. Death nearly always follows in 
a few hours. Even divided doses given over a 
few hours do not eliminate this hazard satis­
factorily. 

Berenil vs. Phenamidine: 

Since the acceptance of Berenil in the author's 
practise, hundreds of dogs have been treated, 

but unfortunately not all of them without un­
desirable side effects. A very small percentage, 
particularly Alsations, developed necrosis and 
abscessation at the site of injection. The percent­
age, however, has not been more than that 
experienced with 5 per cent Phenamidine, but 

The two drugs can be compared as follows: 

decidedly more than with the 35 per cent 
Phenamidine diluted with boiled tap water. The 
author suggests: that a 3.5 per. cent solution (1.05 
gm. in 25 c.c. water) given intramuscularly, as 
the manufacturers recommend, would eliminate 
this, provided that the quicker rate of absorption 
does not produce an adverse effect on the very 
weak and anaemic cases. 

A case or two treated with Berenil developed a 
r::lapse approximately 14 days after the initial 
treatment. The possibility exists that too Iowa 
dosage Berenil had' been used due to an in­
correct estimation of weight or to decreased 
potency of an ageing solution of the drug. All 
dogs showing a temperature above 101.00 

after 24 hours rcceive a second injection as well 
as the advanced C:ises which show a subnormal 
temperature at the same stage. Relapses with 
Phenamidine were frequently experienced in 
cases treated with a single injection of 1 c.c./ 
3.3kg. of the 5 per cent solution. Resistance to 
Berenil was experienced in one Boxer. The 
bloodsmear was btill positive after 48 hours. 
Phenamidine was given but the smear 24 hours 
later still revealed babesia. Berenil wa& given 
again at a 50 per cent higher dosage and 24 
hours later the smear was negative. The dog 
recovered completely. 

Conclusion: 

Bereml is inexpensive, safer, more effective 
and saves a larger percentage of dogs than 
Phenamidine. It should find its way into every 
small animal practice. it is easily dissolved and 
offers a wide margin of safety. 

Berenil Phenamidine 

Shock and emesis ................... , . .. None.. . . . . . . . . . . . . . . . . . . . . . . . . Frequent 
Reaction at injection site, ..... " . . . . . . .. Seldom serious subcutaneously... More often serious 
Prognosis in advanced cases ...... , ..... , . More favourable.. .• . . . . . . . . . . . . Less favourable 
Stability of solution............ . . . . . . . . .. 14 days room temp... . . . . . . . . . . . Indefinite 
Relapse ... " ........ .. .... .. . . .. .. .. .. Seldom (to date).. .. .. .. .. .. .... More frequent 
Resistance.. . .. . . . . . . . . .. .. .. . . . . . . . . . . Seldom .................... , ... Occasional 
Price factor ........... , ............. , . . Cheaper. " ...... , . , , ' , . . . . . . . . Cheap 
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S 0 ca t y I® 

Chemotherapeutic 

local treatment 

diseases: 

Agent for· the, 

of infectious. 

Socatyl develops a potent bacteriostatic and antiparasitic (protozoa) action without 
involving toxic side effects. Uniform distribution and, owing to the drug's very low 
degree of absorption, a high concentration in the treated organ is ensured. In 
view of its good bactericidal effect, particularly on coliform intestinal flora, Socatyl: 
is a suitable intestinal disinfectant for both large and smaiJ animals. 

The oral administration of Socatyl Paste has much to recommend it in diseases'affect­
ing piglets and calves during the rearing period; this form of .the drug, however, 
has also proved particularly effective in the external topical treatment of a wide, 
variety of disorders. 

ORALLY: 
Cattle: Coli bacillosis, red dysentery, dysentery in calves, intestinal catarrh,. 

'metritis, puerperal diseases, retention of placenta' 
Paste: Diseases affecting calves in the rearing period. 
Mares: Acute metritis, puerperal diseases-
Pigs: Milk fever, gastritis. 
Paste: Diseases affecting piglets in the rearing period. 
Small animals: Coccidiosis (rabbits, dogs, cats). 
Poultry: Coccidiosis. 

TOPICALLY: 

Cattle: Udder pox, open panaritium, foot-rot, purulent vaginitis, etc. 
Horses: Frog-rot, torpid wounds. 
Small animals: Torpid wounds (dogs, cats). 

Packages: 

Powder, boxes of 100 g' 
Paste (50%), packs of 200 g. 
Paste (500;0)' packs ,of 5x50 g' 

DISTRIBUTORS: A.S. RUFFEL (PTY.) LTD., P.O. Box 7824, 

JOHANNESBURG. 

® elBA Limited. Basle. Swiberland. C I B A 
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NEW FROM 

ARISTOVET* TRIAMCINOLONE 

PARENTERAL AND 
CH 2 0H 

J 

o 
A highly potent corti co-steroid 
without sodium retention and 
oedema producing effects 

Note these benefits ... 

ARISTOVET* dosage is unusually low. 

ARISTOVET* has been reported to be 
particularly effective in skin disorders. 

ARISTOVET" is economical. 

ARISTOVET" has marked anti-inflam­
matory properties. 

ARISTOV ET* exhibits marked hormonal 
and metabolic effects. 

c=o 
OH 

TABLETS 

OH 

-­... ,.3!t 

ARlSTovEf ,­
PAIUlNltRAL 

0.251. 
' .. 10",_ .... 

~$ .... ~""~ 
~l~....a~~f 

"'~­'"do~_~~..." 
11',.>1<".""_ 
~*-.~~ <11- ..... ..,. .. ". __ 

'->." ,. 

SUPPLIES ARE AVAILABLE ONL r TD VETERINARIANS DIRECT FRDM : 

SOUTH AFRICAN CYANAMID (PTY.) LTD. 
P.O. BOX 7552 • JOHANNESBURG· TELEPHONE: 34-2333 
• Trade mar~ 

______________________ westob:i4~41._ 
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THE CEREBRAL FORM OF BABESIOSIS IN DOGS 

H. BOTH A Private Practitioner, 79 Havelock Street, Port Elizabeth. 

SUMMARY 

A short report on nervous biliary fever in dogs 
in the Port Elizabeth area is given with special 
reference to an interesting case history with 
features of coma and intermittent convulsions. 
A histopathological report is given and the case 
is compared with cerebral malaria in humans to 
which it bears a striking similarity. The author 
expressed the opinion that a different strain of 
Babesia may be responsible for cerebral biliary 
in dogs. 

IN"TRODlICTION 

Cases of the nervous forms of biliary fever in 
dogs have been described in the past but as a 
rule without any pathological report]. 

In Port Elizabeth a number of cases have been 
observed having as their main feature the sudden 
onset of coma followed by death \vithin twenty­
four hours. In every case observed the mucous 
mem branes were bright red, the temperatures 
were slightly elevated or su b-normal, the pulse 
variable and blood smears showed a large 
number of B. canis. Where the histories of these 
cases were reliable, a few dogs had shown signs 
of mild illness for a couple of days before 
suddenly going into coma. In one p:Hticular 
case the owner had noticed the dog leaving the 
house to lie on the lawn in an apparently 
healthy condition, but. when a sudden shower of 
rain failed to arouse the dog, they became su>­
picious and found the dog was unconscious. 
Spo::cific treatment was unsuccessful and it died 
three hours la ter. 

Cases showing convulsions similar to those of 
distemper are seen from time to time; the only 
apparent difference appears to be the continuity 
of the nervous symptoms and high temperature 
whereas in distemper the temperature is usually 
only slightly above normal at the onset of 
nervous symptoms. A blood smear examina­
tion is usually conclusive. 
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Mortality appears to be in the region of at 
least 50 per cent in all cases despite \'arying 
symptoms. 

Case History 

One evening I was called to a two year old 
cross Ridgeback dog which had come into the 
house and shown a series of convulsions with 
signs of paralysis. Strychnine poisoning was 
suspected but when I examine-d the dog it was 
having intermittent fits and appeared to be semi­
conscious. The temperature was 104c F. A 
blood smear proved to be positive for Babesia 
canis.; 5 per cent Phenamidine (l c.c. per 6 lbs 
bodyweight) and Chlorpromazine (Largactil; 
May Baker Ltd.) were injected. Pentobarbitone 
(Nembutal) capsules were given rectally at inter­
vals during the night to control the convulsiom. 
The dog got up the next day, staggered a few 
yards and drank a little water but did not regain 
consciousness completely and relapsed into a 
deep coma shortly afterwards. Another blood 
smear proved to be positive and Phenamidine 
was again injected. Pentobarbitone sodium 
was injected to control the fits which appeared 
at intervals of between 5~10 minutes. each 
la~ting 10-60 seconds. The temperature at this 
stage was 102.40

• 

The blood smear was still positive on the 3rd 
day (60 hours later) with very few parasites 
visible. The temperature was just above normal 
at 102° F. Phenamidint; was again administered. 
There was no change in the dog's condition­
when the barbiturates were withdrawn the fits 
recurred. 

On the 4th day the smear was finally nt;gative 
and the temperature normal. Five hundred ccs. 
of 5 per cent dextrose in saline was given 
intravenously in a slow drip as well as further 
doses of Phenamidine, Largactil and Barbitu­
rates. 

On the 5th day the smear was still negative 
and 200 ccs. 5 per cent plasma hydrolysate in 5 
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per cent dextrose in saline plus 300 ccs. dex­
trose in saline was given by intravenous drip. 
Mild attacks of convulsions kept on appearing 
and the dog remained in a wma. 

On the 6th day the temperature became sub­
normal. A cisternal puncture was carried out 
but clid not improve the dog's condition- it 
remained in a very deep coma with very weak 
reflexes. All drugs were withdrawn for 12 hours, 
and the convulsions became more severe while 
the dog remained in a coma. 

At this stage it was decided that permanent 
damage had been done to the brain and the clog 
was I~ft to die of its own aecord- which it did 
on the evening of the 6th clay. 

A post mortem was performEd with specific 
attention to the brain. The cerebro-spinal fluid 
was dear with no apparent increase in quantity. 
Throm bosi~ of the small arteries ancl an'as of 
necrosis c0uld be distingui~hecl macroscopically 
and sections of the brain were ~ubmitted in 10 
per cent formalin for histological examination. 
Sections revealed liquefaction necrosis with 
exten~iVL' haemorrhages in the cerebral sub­
stance. No parasites were observed in the red 
blood cells in these ~ecticns. 

Discussion 

There was not only occlusion of the capillaries 
but also of the arterioles and even small arteries. 
It appears that the dog had recovered from 
biliary fever but in such case~ medicinal treat­
ment would appear to be of no avail. 

Malaria in man is caused by four different 
types of Plasmodia viz: P. viv( X, P. o vale, P. 

malariae and P. /aldparum. Of these, P. 
falciparun1 can be the mildest but also seems to 
be the only speci~s capab,e of causing a high 
mortality rate due to predilection to undergo 
gametogenesis in capillaries resulting in throm­
bosis haemorrhagE and anoxia. It is especially 
fatal when the blockage occurs in the capillaries 
and precapillarie~ of the brain, which resuIt~ in 
suclden loss of consciou~ne~s, coma and ['ervous 
svmptoms with death in the majority of cases. 

P. /{1lciparum is blamed a~ the common, jf not 
the only, cause of "Blackwater Fever" in 
humans-an acute haemoJysis of rE'cI blood 
corpuscles which can terminate in death within 
48 hours if nntreated. Even with proper treat­
ment. mortality can be as high a~ 30 p<:r cent. 

All the syndromes seen in malaria in humans 
can be observed in babesiosis in dog~. 

It i~ PJs~ible that what was identified as B. 
canis was in fact if hitherto unrecognised strain 
of Babesia. It is notable that of the plasmodia 
only P. /alciparwn is capable of causing nervous 
symptoms in man~. Does B. canis resemble 
Plasmodit.m falciparum in that it can give several 
clinical pictures; haemoglobinuria (" Black­
water Fever") and icterus, capillary haemorr­
hages, nervous symptoms, (cerebral malaria) 
progressive anaemia and a mild form with 
spontaneous recovery or is there more than 
one strain or species each producing its own 
syndrome? 

If the latter is the case, and a distinct strain of 
low virulence does exist, it might possibly be 
capable of producing a premunity in dogs 
similar to that produced by the benign strain of 
B. bovis and B. bigemina in cattle. 
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ISOLATION OF MYCOBACTERIUM KANSASII FROM BOVINES 

R. W. WORTHINGTON AND H. H. KLEEBERG. 

Section Bacteriology. Veterinary Research Institute, Onderstepoort. 

Received for publication in January 1964. 

SUM.'vfARY 

The isolation of two strains of M. kansasii 
from healed tuberculoll~ lesions in bovines, is 
reported. The two strains were found to be 
similar to reference strains of M. kansasii in 
biochemical characteristics, drug sensitivity, 
virulence for laboratory animals and specific 
sensitin reactions. The possible significance of 
this isolation is discussed. 

INTRODUCTION 

The bacteria belonging to the genus Mycobac­
teria havt' probably the most ubiquitous distri­
bution of any micro-organisms characterised by 
a single definite feature viz acid alcohol fastness. 
The saprophytic 5pecies occur commonly in soil 
and water as free living micro-organisms. The 
classical pathogens like M. tuberculosis, M. 
hovis, M. johnei and M. leprae are strictly 
parasitic. Between these two extremes is a 
group of potential pathogens and potential 
sensitizers to the tuberculin test, which at the 
present time are receiving much attention from 
veterinary and medical investigators. 

The system at present widely in use for group­
ing these unclassified, atypical or anonymous 
mycobacteria, is that of Runyon l

: 

Group J -Photochromogens--pigmented on­
ly after exposure to light. 

Group II -Scotochromogem~pigmented III 

dark and light. 
Group III -Non-chromogens-non-pigement­

ed. 
Group IV -rapid growers. 

Runyon2 himself expressed the wish that this 
scheme should be used only as a method of 
grouping until it was possible to define accurate-
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ly separate species. It i!> becoming obviou5 that 
Group I-the photochromogens consists of one 
species only-~M. kansasii (iuciflavum). The 
organism was first shown to be a separate di­
sease-causing entity by Buhler & Pollack in 
19533• 

M. kansasii is responsible for a lung disease of 
man clinically indistinguishable from tuber­
culosis. The disease occurs most commonly in 
the Middle Western States of the United States, 
but cases have been reported from England, 
France, Germany and other countries e,~-8). It 
has the peculiarity of being non-contagious and 
the source of infection remains unknown. 
Efforts to isolate the organism from water, soil 
or hospital utensils ha ve failed. Their existence 
in anim::tls had not been reported until Chapman 
and Bernard9 recently isolated six strains of M. 
kal1sasii from 150 milk samples in Texas. The 
authors suggested that milk may form a source 
of infection for man. 

The disease has not been reported in Africa. 
The isolation and characterization of two 
strains of M. kansasii from bovines in the 
Transvaal, is described in thi~ paper. 

MATERIALS AND METHODS 

The strains were isolated from 2 cows in a 
tuberculous herd. Both cows were tuberculin 
reactors and had been treated with isoniazid 
for eight months together with 150 other 
reactors. Twenty eight months after treatment 
commenced, both animals were selected for 
~laughter as they had failed to become tuber­
culin negative. They showed reactions with 
~kinfold increases of 4 and 8 mm. On autopsy at 
Onderstepoort, both showed typical small 
healed tuberculous lesions, one in the lung and 
the other in the lung and mediastinal lymph 
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glands. Thirty four culture media and four 
guinea pigs were inoculated with material from 
these lesions. 

Primary iwlation on Lowenstein Jensen 
medium was unsuccessful and only one of the 
guinea pigs developed a small abscess. There 
was growth of acid fast organisms in fluid 
Kirchner-Herman medium. Subcultures on 
Lowenstein-lensen medium showed that in 
both cases there was a mixed population. 
Colonies were selected and subcultured, but 
complete separation was not achieved. The 
strains were then injected into guinea pigs. 
Pure cultures of M. kansas;; were re-isolated 
from the local abscesses in the guinea pigs. 
Single cell suspensions of both strains were 
plated out and thousands of mono bacillary 
colonies were examined; all were rough typical 
photochromogenic colonies changing colour 
from buff to orange on exposure to light. 

The two strains W33 and W3I were com­
pared with three world strains PI & P8 received 
from Dr Martinaglia, King George V Hospital, 
Durban, and Hunt, received from the Trudeau 
Laboratory, Saranac Lake, N.Y., United States. 

The strains were tested for pigment produc­
tion when grown in the dark and in continuous 
light. Cultures grown in the dark were exposed 
to light for three hours and re-incubated in the 
dark. 

The following biochemical tests were applied 
to the strains:-

(a) Niacin test as done in the Trudeau 
LaboratorylO. 

(b) Nitrate reduction test as described by 
Bonickell. 

(c) Urease test as described by Toda et a[12. 

(d) Neutral Red test as described by 
Steenken1o• 

(e) Direct Catalase test. 

(I) Catalase test after heating to 68"C for 
20 minutes13• 

Drug sensitivity tests were applied by inocula­
ting one large loopful of a 10_'1 suspension of 
each strain onto Lowemtein-lens~n slopes con­
taining the following concentrations of drugs: 
isoniazid 0.2, 1.0 and 5.0 mcg/ml., P.A.S. 10 
mcg/ml., Streptomycin 10 mcg/ml., before inspis­
sation and Thiacetazone dissolved in propylene 
glycol I mcg/mt. One control tube containing 
propylene glycol and one without any additives 
were also inoculated. The tubes were incubated 
at 37"C and growth was compared with the 
controls after 2 and 4 wGeks. 

For virulence te5ts suspensions of strains 
W33 and W3I were injected into white mice, 
guinea pigs, rabbits and calves. Particulars are 
given below: 

Homologous and heterologous sensitin speci­
ficity was tested as follows: PPB sensitins were 
prepared from the strains W33, Hunt, P8, the 
bovine tuberculin strain AN5 and a strain of M. 
smegmatis. Three guinea pigs w.!re sensitized 
with each of the following strains, W3:\ Hunt, 
P8, our bovine test strain 9H3, and M. smeg­
matis. Intradermal tuberculin tests were applied, 
using 25 sensitin units per injection. The in­
jection sites for each tuberculin were varied in 
each guinea pig. The diameter of the reactions 
was read after 24 hours. Specificity differeflces 
(S.P.D.) were calculated according to the 
method described by Magnusson. 

RESULTS 

The strains were found to be typical photo­
chromogens being deep yellow to orange yellow 
when grown in continuous light or exposed to 
light for 3 hours, but pale when grown in the 
dark. 

Animal No. per 
strain 

Dose 
(wet weight) 

Route 
Interval between 

infection and 
P.M. 

Mice ................. . 
Guinea pigs ............ . 
Rabbits ................ . 
Calves ................. . 

9 
4 
I 
] 

0.3 mg 
0.1 mg 
0.0] mg 
1.0 mg 

30 

--:----
intravenous 
subcutaneous 
intravenous 
intravenous 

4 & 8 weeks 
6 weeks 
6 weeks 
8 weeks 
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The results of the biochemical tests and the 
drug sensitivity tests are given in tables I and I I. 
In all respects including growth rate, the bovine 
isolates were found similar to the reference 
strains. 

nisms. In guinea pigs. they caused small local 
abscesses at the injection site only. Smears from 
the a bscesses were found to contain acid fast 
bacilli. The calves and rabbits showed no 
macroscopic lesions and smears were negative. 

TABLE I. 

Biochemical Properties of M. kansasii. 

C;;train. 
Nitrat~ I 

Niacin R~duction Ureas:;-

PI (U.S.A.) ........................... . 
P~ (U.S.A.) ........................... . 
Hunt (U.S.A.)... ...... . .... . 
W33 (S.A.) .......................... . 
W31 (S.A.) ......................... . 

-1-

+ 
+ 
+ 
+ 

TABLE II 

+ 
+ 

Drug sensitivity of M. kansasii. 

Strain 
0.2 mcg/mt 

Pt· ~ .. ~~~ .. ~.~ ............ ~ .. " ....... 
Pe• .......... ~ ...... ~ ......... . . ~ .... 
Hunt .................................. 
W33 .............................. 
W31 .................................. 

KEY: Resistant. 
Sensitive. 

Res 
Res 
Res 
Res 
Res 

Isoniazid. 

I mcg!ml 

Res 
Res 
Res 
Sen 
Sen 

Res 
Sen 
PAS 
SM 
Thio 

Para-aminosalicylic acid. 
Streptomycin. 
Thios~micarbazo ne. 

5 mcg!ml 

Sen 
Sen 
Sen 
Sen 
Sen 

Neutral CalaJal'e Catalase 
Red test (direct). (68"C-20 

min) 
-. 

- .j ++ +-t-+ 
+ +++ +++ _. +++ -- + + 
+ +++ ++ 
+ +++ + 

PAS. SM. Thio. 
--

10 mcg/ml 10 mcg/ml I mcg/ml 

Sen Sen Sen 
Sen Sen Sen 
Sen Sen Sen 
S~n Sen Sen 
Sen Sen Sen 

W33 and W3l caused fairly advanced miliary 
lung lesions in the mice which is a distinct 
characteristic of M. kansasii. Smears from the 
lungs showed large numbers of acid fast orga-

The average reactions of the intradermal tests 
in the variously sensitized guinea pigs are given 
in table m and the S.P.D's are given in table IV. 
It can be seen that W33 is very similar to the 
test strains P8 and Hunt in sensitin specificity. 

TABlE m 
Average skin reactions to various sensitins 

Sensitin Strain. 
Strain used for guinea pig sensitization. 

AN5 M. W33 Hunt P8 
M. bovis smegmatis 

9473 M. bovis .. 17.1 7.7 11.1 9.8 11.2 
M. smegmalis. 3.0 15.0 3.0 4.5 4.0 
W33 M. kansasiL 11.8 7.7 15.0 13.5 14.7 
Hunt M. kansasii._. __ 9.S 9.0 14.7 14.3 14.5 
P8 M. kansasil... 6.8 3.8 13.0 12.0 13.5 

KEY: Figures mean diameter of reactions in millimeter. 
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TABLE IV. 

Specificity difference~· of purified sensitins 

Sensitin Strain. 
Strain used for guinea pig sensitization. 

AN5 M. W33 Hunt PS 
M. bovis smegmatis M. kansasii M. kansasii M. kansa~ii 

-- -
9473 M. bovis.,., ...... ,." ..... , .... 21.4 9.2 12.1 12.0 
M. smegmatis ......................... 21.4 19.3 15.S 20.7 
W33 M. kansasii.. .................... 9,2 19.3 - 1.1 O.S 
Hunt M. kansasii ... , .. , .............. 12.1 15,S 1.1 - 1.3 
P8 M. kansasii. ........... ........... 12.0 20.7 0.8 1.3 -

• Specificity difference i., Ihe difference ;n mm between homologous and heterologous reactions, i.e. SPD 
(Aa + Bb) - (Ab + Ba) where Aa is the homologous reaction obtained with sensitin A and homologously sensitized 
guinea pigs and Ab is the reaction with sensitin A and heterologously sensitized guinea pigs. Similarly Bb and Ba are 
homologous and heterologous reactions of sensitin B. 

DISCUSSION 

The two strains of M. kansasii isolated from 
bovines were shown to be identical to American 
£eference strains of M. kan.msii isolated from 
man. Until recently, disease caused by M. 
kansasii was unknown in humans. With the 
advent of isoniazid and the intensification of 
tuberculosis control measures in many countries 
the tuberculo<'is infection rate has dropped 
sharply. In those countries where B.C.G. 
vaccination is not practised-particularly in the 
United States-a disease free, but highly sus­
ceptible, tuberculin negative popUlation is 
arising. This susceptible population possibly 
ena bles atypical mycobacteria to become e.,· 
tablished as pathogens. It is probably not a 
·coincidence that M. kansasii was isolated from 
two bovines in a herd in which tuberculosis 

eradication by means of chemotherapy had 
been intensively practised. 

It has been suggested by Tarshis l4 that M. 
kansasii can develope a<, a mutation of M. 
tuberculosis, under the influence of isoniazid. 
This work could not b~ repeated by other work­
ers. If this was the case with our isolates it would 
seem reasonable to expect that being mutations 
of M. boris, there should be some difference 
between them and the M. kansasii type strains. 
No difference could be found. It is more likely 
that these organisms were able to multiply in 
the healing lesion. lsoniazid treatment would 
not have influenced the organism. It is likely 
that the as yet undiscovered source of infec­
tion is similar for man and cattle. 
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The vaccine is of course, autogenous, and as 
such, after typing of the virus, requires quite a 
time to prepare and transport to the infected 
area. In the Bechuanaland Protectorate, where 
livestock production is on the extensive free 
range system with few natural barriers, normal 
disease control methods are extremely difficult 
to apply and their institution presents many, 
problems. To faci litate disease control the 
country has been divided into four large areas 
by the erection of permanent cordon fences and 
five large quarantine camps, established at 
strategic points. The confining of infection to 
the original site by the application of the stand­
still order, is a major exercise and, until this 
exercise is completed, the risk of the spread of 
infection to contiguous areas, is very grave. 

For these reasons, it was felt that the produc­
tion of killed homologous strain vaccine at the 
site of the outbreak, would be of infinite value 
in controlling the spread of infection, during the 
critical stages of an outbreak. 

To produce such a vaccine would necessitate 
the establishment of a vaccine production unit 

in the field, at some considerable distance from 
normal accepted services such as water and 
electricity ; in other words, the establishment 
at short notice of a functional laboratory unit 
adequately staffed, in the bush. 

During 1963, the presence of foot and mouth 
disease was confirmed in an isola ted area on the 
Botletle River, in the northern aspect of the 
territory. The opportunity to evaluate new 
approaches to the field control of foot and 
mouth disease were thus presented . From an 
experimental point of view the site was ideal, 
but gave rise to difficulties of organisation. 
It was situated 280 miles from railhead and from 
the nearest major centre of veterinary adminis­
tration, and 600 miles from the research labora­
tories. 

It was necessary to establish a "bush" labora­
tory at the site of outbreak and considering the 
distance involved, the difficulties attached to 
this exercise can be appreciated. However 
temporary buildings were erected, equipped and 
staffed by the research staff. 

Prefabricated Laboratory at Makalawabedi 
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The building consisted of a five room pre­
fabricated asbestos structure erected on a 
cement base. Electricity was supplied by a 5 
kilowatt, 220 volt air-cooled plant. Water was 
pumped from the neighbouring river through a 
plastic hose to a point ten feet from the building. 

No rain fel1 throughout the period (July to 
October) and shade temperatures ranged from 
4JoF to 9rF. 

The staff, who were accommodated under 
canvas, consisted of two veterinarians, one 
laboratory technician and seventeen lay per­
sonnel. 

The location of the field laboratory was in 
the infected area at a point between a per­
manent quarantine camp called MAKALAMABEDI 

and the Botletle River. MAKALAMABEDI is 
situated 24c30' East 20"20' South on the North 

K 

i 

bank of the Botletle River, close to the Ngami­
land district of the Bechuanaland Protectorate. 
The veterinary quarantine camp consisted of 
a standard double fenced camp 10 miles by 5 
miles, divided into four paddocks. The infected 
area was on the south bank of the river, opposite 
the quarantine camp. Three further camps were 
erected between the quarantine and the river 
bank. to provide quarantine facilities for the 
laboratory housing units and for two small 
experimental herds. These camps measured 
respectively 200 by 300 yards wide and 1 t to 
2 miles long. 

The object of the experiments was to deter­
mine whether or not it is possible, under field 
conditions, to produce an homologous strain 
vaccine against foot and mouth disease, by the 
use of a prescribed tissue culture technique, or 
from naturally infected lymph. 

MAI(Al4MABEDI QUARANTllit 

CAf'/P 

Sketch Map of the Area. 
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1t should be stressed at the outset that this 
work was done under field conditions and that 
no claims can be made to the recognition of 
finesse in techniques, or the execution. ~s may 
be practised by the experienced virologists 
under normal laborcltory conditions. All this 
work however, was carried out under the strictest 
veterinary control in a quarantine area adjacent 
to the sile of a naturally occurring outbrea k of 
the disease. 

The susceptibility of the cattle under experi­
ment was not demonstrated serologically buL 
as 80, two years old animals, were dra\\11 from 
Ngami/and where the last outbreak of the disease 
(SA T 3) had occurred in 1958, it was assumed 
that the toul susceptibility of those animals 
would be sufficient for the work invisaged. This 
was subsequently borne out in the actull ex­
periments and no individual variance in the 
susceptibility factor was noted. 

EXPERIMENT No. I. 

OBJECT 

To determine whether or not it is possible to 
culture foot and mouth disease virus in tissue 
culture under field conditions. 

MATERIALS AND METHOD 

Naturally infective lymph contammg foot 
and mouth disease virus-SAT 3 (typing, 
Pirbright, July, 1963). 

Tissue culture medium as per the Frenkel 
method practised by the Cenfraal Diergenees­
kundige lnstifuut, Amsferdam, constituted as 
foJlows:-

Glucose ..... ......... .......... 18.832 grm 
Lactalbumen Hydrolysate... 40.000 gnn 
Calcium Chloride ............ 2.516 grm 
Sodium Chloride ............ 74.820 grm 
Magnesium Chloride ...... 0.950 grm 
Sodium Bicarbonate......... J 6.832 grm 
Peptone ........................ 30.000 grm 
Potassium Chloride ...... ... 1.900 grm 
Sodium Phosphate '" ...... 0.475 grm 
Chloromycetin ............... 0.600 grm 
Streptomycin '" ............... 0.800 grm 
Penicillin ..................... 1,000,000 Units 
Distilled Water............... JO litres 
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The pH of this culture medium is 7.4 and 
should not require adjustment. The medium, in 
a 20 litre container. was stabilised at a tempera­
ture of 37e C in a water bath and the followin!! 
materials added 

(a) 750 gm of finely minced epithelium 
obtained from the tongues and palates 
of three cows. The cornified layer of 
epithelium was not removed. 

(h) 750 gm of finely minced foetal skin 
obtained from a five months foetus. 

(c) 10 1111 of seed virus in the form of 
naturally infective lymph thus giving 
a concentration of 10-". The infecti\e 
Iymp~ h3d been titrated using Hender­
son's tec'lnique (A.R.C. Report Series 
No.8 of 1949). 

The Amsterdam medium calls for 15 '~" 
bovine tongue epithelium stripped of the cor­
nified layers. Neither sufficient cattle nor the 
special instruments were available to supply this, 
and so recourse was mace to the epithelia men­
tioned above. The culture was stirred mecha­
nically for 20 hours, oxygen being bubbled con­
tinuously through the medium. 

At the end of this period it \.\'('s allowed to 
cool to atmospheric temperature and then placed 
in a refrigerator at 4°C for 24 hours. It was 
then filtered through (a) Filter paper (b) Seitz 
filter and serially diluted with phosph'lte buffer 
(pH. 7.4) and titrated by lingual injections of 
susceptible cattle. 

RESULTS 

The culture filtrate proved infective at a 
dilution of 1/ loth ml of 10_6 bul not at 10-' 

The original dilution of the virus in the 
cuiture was 10_3 and the final culture filtrate 
was infective at II loth 011 at 10_6, which was 
equivalent of 10_9 of the original lymph. This 
lymph had been found to be 50 ~,~ infecti\'e at 
l/u.'th ml at 10_ 7 but not in greater dilution. 
therefore growth of the virus had occurred. 

This experiment was repeated twice in an 
attempt to give reproducible results. The first 
of these repeat experiments was unsuccessful 
because of the mechanical failure of an incubator 
which was used to replace the water bath. The 
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second attempt howevcr was successful and &ave 
results similar to the initial experiment. 

EXPERIMENT No.2 

OBJECT 

To determine whether or not it was possible. 
under field conditions. to prod uce foot and 
mouth disease vaccine. using natu rally infective 
lymph. 

MATERIALS AND METHOD 

The technique employed in the production 
of this vaccine is that used by Das Ddgenossiscfre 
Vakzine Te Basle, Swit:::erland, with the foIlow­
ing modifications: 

(a) A final 5 ~.~ concentration of Aluminium 
Hydroxide (dried gel B. P.) instead of 
2-2.5 °c~. 

(b) Glycerine was added to give a level of 
a final concentration of 10%. 

In this manner 5 litres of vaccine were 
prepared. The Swiss vaccine does not call for 
the incorporation of glycerine, however, Moose­
brugger 1951 2 rec:.>rded that the prior addition 
of glycerine resulted in the more complete 
adsorbtion of the virus by aluminium hydroxide 
and Gerrard and Machowiak 195P, indicated 
that glycerine tended to stabilise the vaccine 
against adverse temperature fluctuations above 
16°C. Since several workers had commented 
on the variable ad~orbtive power of various 
samples of aluminium hydroxide, and it was 
Dot possible to test the sample nor was tem­
perature control possible, an arbitrary I 0 /~ 
glycerine was added to the vaccine. 

During the preparation the vaccine was sub­
jected to continuous agitation for 48 hours at 
26°C in a waterbath. At the end of this period it 
was stored, in the presence of melting ice, in an 
insulated box. It was tested for safety in the 
following manner, a random sample having 
been taken from storage after 24 hours. 

Two susceptible cattle were each given 15 ml. 
of the vaccine intra-dermo-lingually in 121 and 
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133 sites respectively. No le£ions were visible 
at the end of 24, 48 and 72 hours. 

To test the efficacy of the vaccine, forty cattle 
were vaccinated subcutaneously at the following 
dosage levels:---

10 received 30 c.c. each on 1st day. 
10 received 15 c.c. each on I st and VIIth day. 
10 rect'ive::l 15 c.c. each on 1st day. 
10 received 7,5 C.c. each on [st and VUtll 

day. 

In two animals from e,;ch group, the immunity 
was challenged by the administration, intra­
dermo-lingually. of I ml. of a dilution 10_3 

infective lymph. given in three sites on the 14th 
day. 

In the remaining 32 vaccinated animals the 
immunity was cr,allenged by exposure to con­
tinuous natural infection. 

The control group consisted of 8 susceptible 
cattle, 4 of wbch received a similar dose of 
virus to the 8 animals challenged as above viz. 
1 ml of a dilution IC- 3 infective lymph, given 
into three sites. 

The remaining 4 were left as in-contact 
susceptible animals. Constant natural infection 
was maintained by the introduction of a further 
12 susceptible animals virused at intervals. 

RESULTS 

All the above animals were kept under con­
stant observation for a period of 7 weeks with 
the follo\\ing results:-

I. Six of the experimental animals chal­
lenged intra-dermo-lingually, showed 
primary lesions on the tongue only, at 
approximately 24 hours after inocula­
tion. ~o secondary lesions developed. 

2. In the 32 vaccinated animals challenged 
by exposure to natural infection, no 
lesions developed. 

3. All control animals showed primary 
lesions on the tongues and secondary 
I"sions in the mouth and/or on the feet. 
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EXPERIMENT No. 3 

ViATER[ALS AND METHODS 

Five groups, each of two cattle, were taken 
md were vaccinated thus:-

A. Received 15 m!. on 1 st day and 15 m!. 
on 14th day. 

B. Received 15 ml. on 1 st day and 15 m!. 
on 21st day. 

C. Received 30ml. on 1 st day and 30ml. 
on 14th day. 

D. Received 3Oml. on 1st day and 30 m!. 
on 21st day. 

E. Received 30ml. on 1st day, 30 ml. on 
7th day and 30m!. on 14th day. 

These ten cattle plus one susceptible control 
animal were given 10,000 IDso of virus intra­
dermo-lingually at one site on the 23rd day. 

RESULTS 

All the vaccinated animals showed no lesions 
whatsoever whereas the control animal showed 
primary lesions within 24 hours and secondary 
lesions within 96 hours. 

EXPERIMENT No.4 

OBJECT 

The object of this experiment was to produce 
a vaccine in the field using virus produced by 
tissue culture instead of natural infective lymph. 
Essentially it was a repeat of Experiments II 
and III. 

MATER!ALS AND METHOD 

The method of vaccine production was 
identical to that used in Experiment II except 
that the natural lymph was replaced by tissue 
culture filtrate; the same safety standards 
were applied. 
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Efficacy tests were as follows: 

Eight groups of two cattle each were vac­
cinated thus:-

A. Received 15 m!. on 1st day. 

B. Received 15 ml. on 1 st day and 15 ml. 
on 7th day. 

C. Received 15 m!. on 1st day, 15 m!. on 
7th day and 15 m!. on 14th day. 

D. Received 15 m!. on 1st day and 15 m/. 
on 21st day. 

E. Received 30 m!. on 1st day. 

F. Received 30 m!. on 1 st day and 7th day. 

G. Received 30 m!. on 1st day, 30 m!. on 
7th day and 30 m!. on 14th day. 

H. Received 30 m!. on 1st day and 30 m!. 
on 21st day. 

This experiment was run in conjunction with 
Experiment No. III, the vaccinated animals run­
ning together and the same animal acted as 
control in both cases. 

On the 23rd day these animals were virused 
intra-dermo-lingually with 10,000 ID50 of natural 
lymph virus. 

RESULTS 

As noted in Experiment III the control 
animal developed primary and secondary lesions 
within 96 hours, whereas the vaccinated animals 
in this experiment showed no lesions. 

CONCLUSIONS 

1. It is possible to propagate foot and mouth 
disease virus under field conditions, in 
tissue culture, as described above. 

2. It is possible to produce an effective in­
activated foot and mouth disease vaccine, 
in the field, using either tissue culture 
filtrate or natural lymph. 

3. It is considered that the success obtained in 
the propagation of this virus in tissue culture 
was largely due to the inclusion in 'the 
medium of fully susceptible material in the 
form of foetal tissues. 
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of 
Viruses 

Vertebrates 
Sir CHRISTOPH ER ANDREWES, M.D., F.R.C.P., F.R.S. 

WeI/come Trust jeffolV, Formerfy Deputy-Director, Nationaf !lIstitute jar ,\.tedicaf 
Research, l"liff Hi({, Londol/, 

This is a Ifew book of major importal/ce 
lrhic/i should hecome the standard II'ork all 
its suhject. 

II is wrillell by a senior "ir%gist and is 
intended to prOl'ide essenlial information on 
the riruses which affect mall and other I'crte­
brales, for H'orkers in research, unil'ersity 
and diagnostic laboratories, in public health, 
and for students of human and veterinary medi­
cine. 

III this book will be found all account of 
the viruses, l/reir properties and their relations 
to one another. It is divided into four sections, 
J: RNA Viruses, II: DNA Viruses, III: Un­
class(fied Viruses, IV: Chlamydozoaceae, 
and is so planned thaI the facts about each 
virus are gathered under twelve .ftalldard 
headings. References are grouped at the end 
of each chapter. Pathogenic effecls are in 
principle considered only so far as is required 
to identify a virus and indicate its importance. 
In fact considerable space is devoted to 
accounts of the disease-producing powers of 
I'iruses since it is largely by their deeds that 
thev are known. 

Viruses of Vertebrates is thus an essential 
reference book which will set!'E' three purposes: 
(a) to tell the reader rapidly, by the orderly 
arrangE'men! of facts, Ivllat is known about a 
particular I'irus: (h) to help him to identify an _ 
unknown viru5, and (c) to marshall the data on 
which the classification of the viruses can be hosed. 

420 pages. 60s. (Pos!age3,,) 

Bailliere Tindall & Cox 
7 and 8 Henrietta Street, London, WC2 
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THE CONTROL OF INTER~AL PARASITES OF SHEEP WITH NEGUVON AND ASUNTOL: 
.FURTHER RESU LTS. 

S. STAMPA. Agro-Chem. (Pty.) Ltd .. 60 Market Street, Grtth,: mstO\\ n, c.P. 
Received for publication January 1964 

SUMMARY 
(a) The efficacy of Neguvon A agi.linst HA.E­

MONCHUS, OSTERTAGIA, TRICHOSTRONGYLUS, 
NEMATODIIWS, TRICHURIS, OESOPHAGOSTO­
MUM, MONIEZIA EXPANSA and A VITELINA 
CENTRIPUNCTATA was studied using Critical 
Anthelmintic Tests under grassveld and 
Karoo conditions. 

(b) The product "as found the more effective 
in sheep grazing on grassveld than in sheep 
kept in the Karoo. 

(c) The product was found more effective 
against TRICHOSTRONGYLUS and OESOPHA­
GOSTOMVM in sheep with soft droppings 
before dosing than in sheep with well 
formed hard droppings. 

(d) The efficacy against OESOPHAGOSTOMVM has 
no correlation with cholinesterase inhibi­
tion. 

(e) Asuntol dissolved in oil was, in low concen­
tration, less effective than in higher concen­
trations or in suspensions in water. 

(f) A liquid formulation of Neguvon A was 
more effeetive at the same dosing rates than 
the wettable po"der. 

(g) Dylox was not effective against OSTERTAGIA. 
TRICHOSTRONGYLUS and OESOPHAGOSTOMUM 
in sheep. The efficacy against these worm 
species was somewhat higher in Angora 
goats but also not quite adequate. Dylox 
was not effective against mature Dictyo­
caulus filaria but may be effective against 
the immature 

INTRODUCTION 
The efficacy of Neguvon (Bayer L.13jS9) and 

Asuntol (Bayer 21/199) against internal parasites 
of sheep was examined under South African con­
ditions during 1958--1959, The faecal egg count 
anthelmintic test was used and the results. as 
well as toxicity trials pu blished 5, The drugs 
were combined in the r:.Jtio of 10 parts Neguvon 
to 1 part Asuntol. hereafter referred to as 
Neguvon A. At dosage rates of 50 mg/kg, 
Neguvon A was found to be effective' against a 
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large range of parllsites; 100 mgikg of this 
mixture was found to be the maximum safe 
dosing rate in the Karoo. In the winter rainfall 
areas of the Western Cape. sheep were found to 
be more susceptible to the toxic effects and l:50 
mg/kg was regarded us the maximum safe dose. 
Both anthelmintics when used alone, were only 
effective against a variety of parasites at dosing 
rates close to the toxic level. 

Meldal-Johnson, Muller & Thomasa, repeated 
the experiments with Neguvon A, using larger 
groups of experimental animals in three different 
regions of the country. They found the mixture 
genera Ily less effective than Stampa '\ but co n­
firmed the toxicity results. 

Behrenz·. found a high efficacy of the mixture 
at 60 mg/kg against immature HAEMONCHUS in 
sheep. At dosage rates of 40 mg/kg, Neguvon 
A was only sligUly effective against 6 day old, 
but fully effective against 12 day old worms, 

Knapp, & Mosher2 subsequently studied the 
efficacy of Neguvon A in comparison with 
Neguvon (hereinafter referriOd to as Dylox) and 
Phenothiazine. employing the controlled test 
technique. In their trials, 50 mg/kg Neguvon A 
caused a marked reduction of OSTERTAGIA. 
TRICHOSTROC\iGYLLS, NEMATODIRUS, CCOPERIA 
and STRONGYLOIDES; HAEMONCHUS and OESO­
PHAGOSTOMUM were not present. 

Neguvon A has been extensively used during 
the last four years in South and East Africa. 
The recommended dosage rate of active ingre­
dient is 52-70 mg/kg in semi-arid areas and 
35 mg/kg in higher rainfall areas, 

The contradictory evidence in the first three 
papers (References 2,3,5) and (r,e recommenda­
tion of the low dosing rate of 3S rug/kg in 
grassveld areas, made it desirable to carry out 
further experiments. 

MATERIA.LS AND METHODS: ANTHELMINTIC TESTS 
The critical test was used in most trials; 

the controlled test and the faecal egg count test 
in one trial(4). The efficacy against lungworms 
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is studied by counting lungworm larvae in the 
faeces as follows: 2 days prior to and on the 
day of dosing; again on the 14th and 16th day 
after dosing. 

All OESOPHAGOSTOMUM spp. and TRICHURfS 
spp. as weJl as the Tapeworms SCOLICES are 
counted individually. A sampling technique is 
used for the other worm counts to estimate the 
total. 

Neguvon A was given in all these trials, 
4-12 seconds after 4-5 tnl. of a 10% copper 
sulphate solution was dosed. 

Naturally-infested Merino wethers were used 
throughout. During the trial they were kept in 
small paddocks with the same type of vegetation 
on which they had previously grazed. 

EXPERIMENTAL 
FACTORS INFLUENCING ANTHELMINTIC EFFICACY: 

(1) KAROO AND GRASSVELD 

The efficacy is studied on two farms in the 
Karoo and compared with two farms in high 
rainfall grass veld areas. 

RESULTS 

TARLE I.-Results 0/ Critical Tests with "5 W 'V A IInder Karoo and Grassveld conditiolls 

n efficacy in rIO''::'" 
.1. 

'UJJ ."". 
area,> 

Average 

Haemonchus ............. 35 100, 100. 100. 100. 100 100 100 
100. 100. 100 

Haemonchus ............. 50 100, 100, 100, 100 100 100, 100, 100, 100, 100 
100, 100, 100 

Ostertagia ................ 35 100, 100, 99, 99, 97, 94.0 46 46.0 
86, 77 

O~tertagia ................ 50 82, 79. 4\. 25 56.8 100. 100. 84. 21, 14, 55.3 
13 

Ostertagia ................ 60 - 91, 90, 84. 83, 81 85.8 

Trichostrongylus .......... 35 100. 92, 90. 87, 86, 65 65.0 
67, 64, 60, 60 

Trichostrongylus .......... 50 95, 94, 78, 68 95, 93. 79. 74. 60, 15 69.3 

Trichostrongylus .......... 60 - 94, 89, 83, 71, 57 78.8 

Nematodirus ............. 35 100, 100, 87 76.8 76.8 

Nematodirus ............. 50 - 100, 89, 49, 23 65.3 

Nematodirus .............. 60 - 100, 100,76 92.0 

Oesophagostomum ........ 35 100, 96, 86, 85, 79, 69. 6 6.0 
62, 58, 52, 10 

Oesophagostomum ........ 50 97, 96, 65, 22 70. 81,49,44, 7, 6, 5, I 23.9 

Oesophagostomum ........ 60 _. 99, 88, 29, 17, 6 47.8 

Trichuris ...... '" ........ 35 100, 100, 100, 100, 100 -
100, 100, 100 

Trichuris ................. 50 100 100 -

Trichuris ................. 60 - 100, 100, 100 100 
I~ 

Tapeworms ............. 35 0,0 0 -
.-

Tapeworms ......... .... 50 -

Tapeworms .............. 60 - 100, 100 100 
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TABLE n.-Results of a Controlled Te:;t witiJ Neguvoll A under Grassl'eld conditions. 

Dosillg rate 35 mg/kg. 

Number of worms N umber of worms 
Stage of found in found in Reduction Worm species 

development treated sheep controls % 

haclllU"'-" 5th & adult ..... . , 
4th 

Ostertagia, , ....... .. 5th & adult 
4th 

5th & adult 1 Tlcnu", ... 
4th 

Nematodirus ........ 4th 

(2) CONSISTENCY OF DROPPINGS 

It was repeatedly observed during the first 
trials that the drug was more effective, in 
animals that had soft droppings prior to dosing, 
than in those with well formed hard droppings. 
Eight sheep kept on grassveld receive 35 mg/kg 
Neguvon A. Group I consisted of 4 sheep with 
soft unformed droppings. The droppings of 4 
sheep in Group II were well formed. In addition, 
two Angora goats were included, one with 
liquid, the other with hard droppings; both 
dosed with Dylox at 60 mg/kg. 

RESL'LTS 

0 616 100.0 
544 1.640 67.0 

,--' 

422 3,950 89.3 
1,563 3,440 54.6 

1,818 30,240 94.0 
20 280 93.0 

0 360 100 

Faecal output increases 7-23 hours after 
dosing Neguvon A. At the same time cholin­
esterase levels are at their lowest; probably 
causing increased peristalsis. During this period 
most of the OESOPHAGOSTOMUM are excreted; 
some of them still being alive. There is no 
correlation however between increased faecal 
output and anthelmintic efficacy. 

(4) The formulation and concentration of 
active ingredients. 

It is possible that the solvent or diluent and 
the concentration of active ingredient influenced 

TABLE IlL-Results 0, Critical Tests with Neguvon A and Dylox. 

Influence of cOllsistency of droppings at the time of dosing. 

I Percentage efficacy in stock with soft 
droppings at the time of dosing 

Percentage efficacy in stock with hard 
droppings at the time of dosing 

Worm species 
Individual sheep Average Individual sheep Average 

Ostertagia .............•..... 100, 100,89*,77 92.0 99,99,86,15* 75.0 
.~-

Trichostrongylus ............. 92,88*,87,86,60 I 83.0 100,67,64,60, 12* 61. 0 

Oesophagostomum ..... " .... 100, \00·, 86, 85,52 85.0 96, 62, 58, \0, 2· 46.0 

• Angora goat 60 mg/kg Dylox. 

N.B.-These results are also included in Table J. 

(1) Karoo and Grassveld. 
(2) Consistency of droppings. 
(3) Increased peristalsis and OESOPHAGOSTO­

MUM. 
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the efficacy. Two pilot experiments were under­
taken to compare the efficacy of Dylox and 
Asuntol at different concentrations. The Mac­
Master faecal egg-count technique WaS used. 
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RESULTS 

A wettable powder and concentrated solution 

of Neguvon A at different dosage levels is 
compared. 

RESULTS 

TABLE IV.-E/JicQC}' lrials with Dvlox & Asunrol: ·cdue.wn in egg coulIl~ CAp'eJ3C« as a pc·c<!mUI>C 

Percentage efficacy in sheep dosed 8 mg/kg Pt:ll:t:~d<tf& efficacy in sheep 
Asuntol mg/kg Dylox 

Worm species 
I 0 ~{, sol ution 1.5% solution 2. 5 ~~ suspen- 40o~ solution 

in oil in oil sion in water in alcohol 

Haemonchus ....... 90.4 49.7 99.5 99.7 

Ostertagia .......... 94.7 0 91.6 18.4 

Trichostrongylus .... 63.0 0 73.3 58.0 

Oesophagostomum. 57.0 0 78.2 81. R 

Nematodirus ....... - 87.6 

Strongyloides ....... - 57. I 

TASLEV. . Resu/rs o/Critical Tests wilh .,,>(tlVUtl A wettable powder and Negllvon A solution concel/lrale 

i_ Neguvon A wettable powder ,~t'U 'V" A solution concentrate 
-- .~. 

'-~ 

Worm species 
Dose Perce'1tage effi-;;acy Average Dose Percentage efficacy Average 
mg/kg Individual ~hecp ~ ..... -!~g Individual sheep 

------- ------- 1-' 
I-Iaemonchu,. '" ... 50 100. 100. 100. 100 100 40 il 100.100.100,99.6 99.9 

Haemonchus ....... 50 100. 100, 100, 100 100 45 
100 

'-1- "-'--i-~ .-~ ... -

Haemonchus ....... - 50 100,100 100 
---- i-'~- ..... ~ '-'" 1--' 

Ostertagia .......... 82.79,41.25 56.8 40 87, 80. 30. 28, 21\, 40.0 
16, D 

Ostertagia .......... 100, 84, 21, 46.4 45 100, SO, 38, 37, 37 58.4 

Ostertagia ....... " .... 91, 90, 84, 85.8 50 98 98.0 

Trichostrongylus ....... Grass 95. 94. 78, 83.8 40 95, 76. 55. 55. 54, 58.1 
51,21 

_ ..... _---
Trichostrongylus ....... Karoo 93, 90, 79, 7, 70.2 45 100, 100. 99. 95. 80 93.0 

1-
Trichostrongylus ....... Kamo 94, 89, 83, 78.8 50 100,96 98.0 

Nematodirus .......... Kamo 49, 23 36.0 45 100. 100, 77 92.3 

Nematodirus .......... Karoo 100, 100, 76 92.0 50 100, 100, 100 100 

Oesophagostomum ..... Grass 97, 96, 65.22 70.0 40 100, 96, 79, 74, 70, 68.6 
35, 26 

Oesophagost .......... Karoo 49, 7, 5, 1 15 5 45 100,69,28, 11 52.0 

Oesophagost. ......... Karoo 99, 88, 29. 17, 6 47.8 50 62,43.4 36.3 
1-

Trichuris .......... " .. Grass 100 100 40 100 100 

Trichuris .......... " ... Karoo - 45 100, 100, 100, 100 100 

Trichuris .............. Karoo 100, 100, 100 100 50 100, 100 100 

WIth wettable powder are also ..... lIUU.'U in Table I. 
46 
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(5) Dylox in sheep and goats. 

Angora goats were found to be more suscept­
ible to the toxic effects of Neguvon A than 
sheep 5; Dy!ox, on the other hand, produced 
no ill effects in Angora goats at dosing rates well 
tolerated by sheep. The antheimentic efficacy 
of Dylox is compared in sheep and goats. 

RESULTS 

farms than at 50 mg!kg on Karoo farms. These 
differences in efficacy are likely due to the fact 
that droppings are usually hard and well formed 
when sheep graze on Karoo, where as they are 
soft when they graze on green grass. Neguvon 
A was more effective against TRICHOSTRO~GYLUS 
and OESOPHAGOSTOMUM when droppings were 
soft at the time of dosing, than when they were 
hard and well formed. (Table III). The higher 

TABLE Vr.-Critical Tests with 60 mg/kg Dy/ox ill sheep and Angora goats. 

Worm species 
Individual animals 

Ostertagia, .. , .............. . 47,15.14,3 
.----.~ 

8,0,0,0 

54,0,0,0 

Trichuris .......... , ... , . . . . . 100, 0 

(6) Dylox against Lungworm Dictyocaulus 
filaria of sheep. 

On several farms sheep infested with Dictyo­
caulus filaria, sheep were regularly dosed at 
3-4 weekly intervals with Dylox and Neguvon A. 
Coughing decreased after the first dose and 
ceased after three to four treatments. The 
possibility of an anthelmintic effect against 
lungworms is considered and a test started. 
Forty-five infested sheep were dosed at 70-100 
mg/kg Dylox; 13 animals in the same flock were 
kept as controls; all sheep grazed on infested 
pasture. 

RESULTS 

Percentage efficacy in goats 

Individual animals 

89, 69, 42, 30. 15 

89, 87, 26, 22. 12 

100, 42, 2, 2, 0 

100, I CO, 96, 94, 67 

Average 

49.0 

47.2 

29,2 

91.4 

efficacy against OSTERTAGIA and NEMATODIRUS 
on grassveld farms still remains to be explained. 
Efficacy against HAEMO~CHUS and TRICHURIS 
was very high at both dosage rates, 

The results with liquid formulations of 
Asuntol, Dylox, and Neguvon A, are somewhat 
conflicting. An unsuccessful attempt was made 
to delay the action of Asuntol, until it had passed 
through the intestinal tract to the caecum and 
colon, by decreasing the concentration of active 
ingredient. Anthelmintic efficacy disappeared 
when too much solvent was added. 

The efficacy of Dylox was neither influenced 
by concentration, nor aqueous nor alcoholic 

TABLE VII.-EjJicacy of a single dose of 70-100 mg/kg Dylox againsT Diclyocaulus filaria 

Before dosing After dosing 

Number of Total Average Number of Total 
I 

Average 
infested number number infested number number 

sheep Jarvae Jarvae p.g. sheep larvae p.g. larvae p.g. 

Treated group ............. 45 73 40 3.314 85 

Controls .................. 13 I 94 12 3.240 270 

p.g. per gram of faecc,. 

DISCUSSION 

Neguvon A was more effective against OSTER­
TAGIA, TRICHOSTRONGYLUS, NEMATODIRUS and 
OESOPHAGOSTOMUM at 35 mgjkg on grassveld 
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solution. This is to be expected as water and 
alcohol, as well as materials dissolved in either, 
are absorbed with similar readiness from the 
intestinal tract. That the combination of an 
Asuntol solution in oil with an alcoholic Dylox 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



'Solution would be consistently more effective 
than the suspension, was interesting, and re­
quires further investigation. 

Dylox was more effective against internal 
parasites of goats than of sheep and, to my 
knowlege, is the first instance in which such a 
difference has been demonstrated. However, 
-even in goats, the anthelmintic efficacy is erratic 
and of academical interest only. 

On the whole, Neguvon A is effective against 
HAEMONCHUS and TRICHURIS. It is effective, 
although somewhat irregular, against OSTERTA­
-GIA, TRICHOSTRONGYLUS and NEMATODIRUS. It 
is very irregular against OESOPHAGOSTOMUM 
giving only satisfactory results when the drop­
pings of sheep are soft at the time of dosing. 
The efficacy is, generally speaking, improved by 
increasing the dosing rate; the results are also 
more consistent. 

The only exception is the unexpected results 
against OSTERTAGIA and OESOPHAGOSTOMUM on 
grassveld farms. At 35 mg/kg Neguvon A was 
more effective, whereas at 50 mg/kg, the efficacy 
was lower and erratic. 

The influence of the consistency of droppings 
may explain this feature as far as OESOPHAGOSTO­
MUM is concerned. The unexpected results 
against OSTERTAGIA cannot be explained. 

The influence of consistency of the droppings 
at the time of dosing also explains why, generally 
speaking, a higher efficacy against internal 
parasites was found earlier 5

• Sheep in those 
trials were moved from Karoo veld to lucerne 
lands prior to the test, with a consequent soften­
ing of droppings, thus increasing the efficacy 
of Neguvon A. 
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Vet. J.--4 

THE NEW 
BLOWFLY REMEDY! 

Bromel 
EFFECTIVE AGAINST ALL STRAINS OF BLOWFLIES. 
GIVES APPROXIMATELY 3 MONTHS PROTECTION. 

COSTS LESS THAN OTHER LIQUID BLOWFLY REMEDIES. 
Proven by large scale field trials at the height of the Autumn 
fly wave, Bromex gave protection against fly strike in regions 
where other remedies had lost their effectiveness. Its advan­
tages are: long protection, stability in storage under all clima­
tic conditions-and it mixes readily with waters varying from 
soft to very hard. What is more, Bromex costs less per sheep 
treatment than any other liquid blowfly remedy. Whether for 
hand-dressing or jetting get Bromex now and prevent blowfly 
strike ruining the heart of your fleeces. 

Registered Trade Mark (jj, in South Africa of 

COOPER & NEPHEWS S.IF. (PTY) LIMITED 
P.O. Box 4557, Johannesburg 

49 

Reg . No. G.A . 7t8, Act 16/47 

Available in one pint 
bottles and one gal-

Ion drums. 

Inlernalional 
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CANILEP 
TODAY'S MOST ADVANCED FORM OF CAN INE VACCINATION 

COMPLETE COURSe:: 
1st visit - 1 inject ion Free7.e-dned di~lempcr. hep,lUtls 
and leptospllOSIS components easllv reconslIluted with 
the ampoule of steri le water prOvided. 
The first In,ectlon of Canllcp. o.ven at 9 to 12 weeks, 
produces Immunity to d istemper and sensillses the an li­
body fo rming system of Ihe dog 10 hepa titis and both 
lorms of canine leptospirOSIs. 

2nd visit - 1 injection Snap-open ;;mpoule of hepatlt.s 
and combine<! \ep!ospirosis flu id vaccme. 
The second injection of Caniler;. \j iven a lorlnign! later. 
induces immunity to hepatit is and the two forms of 
leptospirosis. 

50 

Cooster Dose When Ihere is a posslt\iht '/ of W~:l l:l-) 

Immunity the Canilep booster dose ensures COnhmJ')u$ 

protecllon. It is part icularl y useful for dogs In areJS 
where there is a low incidence of disease and thereiore 
less lIk.ellhood of natural Infection rein forcing Immun.! y : 
dogs at 'special riSk', e.g. dUring kenneling. shOWing or 
when movlOg to anothel dislfict. One vial of freeze-drrcd 
distemper, hepatlCls and leptospirosis vacCine with 2 
ml sterile water in snap-open ampoule. 

GLAXO-ALlENBURYS (SA) (PTY.) LTD . 

Box 485, Germiston, Transvaal. Box 86\), Durban, Na!al. 
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SWINE DYSENTERY IN SOUTH AFRICA REPORT OF AN OUTBREAK 
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Received for pUblication January 1964. 

SUMMARY 

Ibe epizootiology, symptomatology and bac­
teriology of a severe outbreak of swine dysentery 
in a large "deep-litter" type piggery are de­
scribed. The grave economic effects of the 
disease are stressed and the results obtained 
with chemotherapy are discussed. 

INTRODUCTION 

Swine dysentery, also known as bloody 
diarrhoea or black scours,. was originally re­
ported from Indiana in 19211. Years later, one 
of the co-discoverers of the disease isolated 
from the colon of affected pigs, a vibrio capable 
of producing in experimental pigs, a diarrhoea 
similar to the naturally-occurring disease, but 
with less severe effectsz. In later experiments3, 

symptoms of the disease were reproduced in 
50 of 60 pigs dosed with vibrio cultures suspend­
ed in gastric mucin. The disease is easily 
transmissable by the feeding of infectious 
minced colon. 

In recent times, outbreaks of dysentery, 
associated with the isolation of vibrios, have 
been reported from many countries, including • 
Switzerland4, Netherlands5, Australia6, Eng­
land?, Scotland8, Sweden9, and Canadalo. The 
organism is not, however, believed to be a 
frequent primary pathogen in the United King­
domll. 

Divergent views regarding the aetiological 
significance of vibrio in this disease have been 
expresSed and several investigators4 , 8, 12, have 
been largely unsuccesful in reproducing the 
disease by the dosing of pure cultures. The 
milder and more transient syndrome often 
produced by cultures2, 6, has led many workers 
to doubt the primary role of the abundant 
vibrios noted in the faeces of affected animalsl3• 
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The vibrio strains isolated by various investi­
gatorl' have generally resembled Vi'Jrio foetus 
in their morphological and cultural character­
istics. There appear to be two main strains of 
vibrio, distinguishable biochemically, viz. those 
producing Hz Sl4, 15, and those not producing 
H 2 SIl, lll. 

The purpose of this report is to describe the 
investigation of an outbreak of an highly in­
fectious dysentery of pigs associated with the 
isolation of vibrios, and to draw attention to the 
serious economic implications of this disease 
for the pig industry in South Africa. 

HISTORY 

In October, 1961, the manager of a large 
piggery containing some 200 sows and their 
followers consulted the writer regarding' a 
persistent, black, sometimes bloodstained, diarr­
hoea which had appeared in a sty of 12 week old 
pigs. Growing pigs in this herd were maintained 
in large groups of up to 40 pigs, under deep-

. litter conditions, where large amounts of dung 
were allowed to accumulate before being re­
moved to the lands. Seven clinically affected 
animals in the original group were destroyed, 
in an effort to eradicate the disease, but within 
3 weeks a further 15 clinical cases of dysentery 
had appeared in two large adjacent groups of 
14 week old pigs. The section of the piggery 
where the outbreak commenced contained 
about 350 weaners, all receiving the same home­
mixed ration, utilising brown fishmeal as a 
protein supplement and fortified with "Hygro­
mycin" and synthetic vitamin A. 

Within one month of the original? cases being 
observed, a similar black diarrhoea was wide­
spread among the weaners mentioned above, 
and had also spread to another fattening unit 
about one mile away. Morbidity was generally 
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confined to growing pigs 12 weeks and older. 
but a few suckling pigs 5 to 6 weeks and older, 
also became ill with similar symptoms. None of 
the breeding stock were affected. 

The owner had introduced about 100 weaners 
in poor condition into the herd three months 
previously. Since the piggery had been operated 
for many years under the "deep-litter" condi­
tions described above, without the occurrence 
of an enteric disease resembling swine dysentery, 
it is presumed that infection was probably in­
troduced by this group of unthrifty. bought-in 
pigs. Doyle I7 has mentioned the fact that 
symptoms may not appear in a herd until several 
weeks or months after the introduction of 
carrier animals. 

An attempt to control the disease by means of 
medicated feed was made, utilising arsanilic 
acid and oxytetracline. These measures led to 
the remission of symptoms amongst treated 
animals during the period of medication, but 
symptoms often returned after the drugs were 
withdrawn. h was found that the drugs used, 
combined with improved sanitation. did not 
prevent the appearance of fresh clinical caSes 
among weaner pigs and the dysentery persisted 
in the piggery for many months. Eventually 
one section of the piggery was depopulated. 
carefully disinfected and eventually restocked 
with breeding stock from another herd. The 
disease has not to date re-appeared in the new 
herd. 

SYMPTOMS 

Diarrhoea, dehydration and failure to thrive. 
constituted the main symptoms noted. The 
morbidity rate was estimated at about 80~~ 
and some 10% of affected animals died. The 
diarrhoea varied in colour from muddy grey to 
black, often contained mucus, and was fre­
quently bloodstained. These symptoms tended 
to persist for several weeks at a time, but 
temporary remission of symptoms was common 
for periods of a week and longer, and confused 
the assessment of the various treatment methods 
applied. Affected animals were hollow-flanked 
after the first few days but rarely ceased to feed, 
even when passing severIy blood stained faeces. 
There was a large increase in the incidence of 
tailbiting among affected groups. 
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Weight gains were radically affected. Affected 
pigs not only lost considerable weight initially. 
but thereafter grew very slowly indeed. At 
seven months of age many of the originally 
affected animals weighed about 140 pounds and 
required a further 2 months to reach bacon 
weight. Four months after the commencement 
of the outbreak, it was estimated from the farm 
records that the disease had increased the aver­
age market age of baconers by no less than 30 
days. 

At post-mortem examination the carca>e 
showed signs of emaciation and dehydration. 
Intestinal lesions were a/ways confined to the 
large intestine. The serosa of the spiralcolon 
often presented a ground-glass appearance; 
numerous fibrinous tufts and adhesions ofren 
being seen. The intestinal contents were usually 
fluid and dark-grey in colour, sometimes slightly 
bloodstained. Large amounts of mucus adhered 
to the mucosal surface, which was a diffuse, 
purplish-red colour throughout the caecum, 
colon and rectum. Occasional small, discrete 
haemorrhages were noted in the congested 
mucosa, particularly in the rectum. In the more 
chronic cases the mucosa of the caecum and 
colon was thickened and folded, and showed 
either small, shallow ulcers, or larger patches of 
epithelial necrosis covered by an easily removed. 
yellow diptheritic membrane. Many of these 
chronic cases presented lesions often described 
as "necrotic enteritis" and formerly attributed 
only to salmonellosis or niacin deficiency. The 
associated colic lymph nodes were enlarged and 
peripherally congested. No other constant or 
noteworthy changes were seen. 

Histologically, the colon presented the lesions 
of acute, catarrhal enteritis, the goblet cells 
being distended and easily seen. Many sections 
also showed the presence of Balantidium coli 
parasites, particularly in the submucosa of 
areas of epithelial necrosis. 

BACTERIOLOGY 

Smears of faecal mucus were airdricd and 
stained for 30 seconds with carbol-gentian-violet. 
Tn acute cases such smears showed large num­
bers of epithelial and lymphoid cells. often in 
small clumps. Associated with these cell clumps 
were numerous vibrionic forms, sometimes in 
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dense sheets of organisms, and also often seen 
intracytoplasmically in the associated cell. 

. Routine aerobic cultivation of small and large 
bowel contents on 5 ~/~ sheepblood agar and 
MacConkey's plates did not result in the isola­
tionofhaemolytic strains of E. coli or Salmonella 

. organisms. Utilising the method of Doyle2, a 
large number of tryptose blood agar plates were 
streaked with material from the colonic sub­
mucosa and incubated for 48 hours under 15 ~~ 
carbon dioxide at 37°C. All plates were mode­
rately contaminated with large, grey coliform 
colonies amid which, on some plates, a very few 
tiny, dewdrop colonies of vibrio. rarely ex.ceed­
ing 0.5 mm in diameter, were discerned with the 
aid of an handlens. Pure cultures of vibrio were 
eventually obtained from these primary cultures, 
utilising blood tryptose agar and 15 % carbon 
dioxide for all subcultures. The organism was 

found to grow well at 37°C in 15 % carbon 
dioxide on Bacto-thiol semisolid medium (Difco) 
forming a dense, grey pellicle. Such cultures 
stored well at refrigerator temperature for up 
lO 6 weeks but cultures grown on tryptose blood 
agar could be kept for only a few days in the 
refrigerator. Freeze dried cultures were found 
to be viable after 2 months storage. 

Colonies on solid medium were glistening. a 
grey colour in reflected light and mucoid in 
consistence. They tended to elongate along the 
stroke line; neighbouring colonies often coal­
escing. 

Morphologically, vibrios from agar media 
cultivation were Gram-negative, slender, spirally 
curved rods of ~ to 2 turns, "seagull" forms 
being also relatively common. Organisms from 
Bacto-thiol cultures tended to be less curly. 
In. older cultures, granular and later ccccal 
forms appeared. The organism was actively 
motile. 

Biochemically, the strain isolated from this 
outbreak produced abundant catalase but did 
not produce H 2 S, or ferment any of the usual 
carbohydrates. It was methyl-red negative and 
did not produce indole. 

In summary, the strain of vibrio isolated was 
micro-aerophilic, grew well on solid media and 
appeared to resemble the type I of Florent as 
described by Deas8. 
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TRANSMISSION 

Two eight-week old littermate pigs from the 
disease controlled herd of the Veterinary Re­
search Institute were utilised. Fresh diseased 
colon was minced with scissors and treated with 
an equal amount of isotonic saline in a Waring 
B1endor. Pig 2454 was fed 600 ml. of this 
material and placed in a concrete-floored sty 
with littermate 2455. Both animals thereafter 
received the same conventional growth ration. 
Faecal smears, stained with carbolgentian violet, 
from both pigs were examined daily. On the 
9th day pig 2454 developed a grey, watery scour 
which persisted for 6 days, usually contained 
mucus. and was sometimes bloodstained. During 
this period cells and vibrios were numerous in 
smears. Thereafter the faeces were semi-soft 
for the next 10 days, smears containing a re­
duced number of cells but no vibrios. During 
tlee ensuing month this animal sr.owed three 
short relapses of dysentery, each lasting 2-3 
days. Vibrios were generally found in smears 
during these relapses. A further relapse occurred 
on the sixth day, after greatly increasing the 
crude fibre content of the feed. 

The control animal (2455) did not develop 
clinical dysentery during the 6 weeks experi­
mental period, even when fed the high fibre 
ration mentioned above, and grew more rapidly 
than the infected pig. Faecal smears from this 
animal were consistently negative for cells and 
vibrios. 

Neither pig developed a temperature during 
the test period. After 6 weeks both animals were 
bled from the antfrior vena cava for the collec­
tion of convalescent sera and were fattened for 
slaughter. At post mortem examination the 
colonic mucosa of 2454 was ridged and thicken­
ed. with a moderate serositis over the spiral 
colon. No lesions were found in pig 2455. 

Hyperimmune sera in rabbits and agglutinat­
ing and complement fixing antigens were pre­
pared according to the methods of Roberts l

;; 

from the isol~ted strain of vibrio. Two vibrio 
foetus antigens and a high-titre vibrio foetus 
antiserum were available for the investigation 
of cross-reactions. 

The Vibrio toli hyperimmune rabbit sera gave 
agglutination titres varying between I :256 and 
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1: 1024 and complement fixation titres varying 
between 1: 128 and I :256 when tested with 
vibrio coli antigens. 

The two pig sera gave the following results 
with the Vibrio coli antigens: 

Agglutination Complement 
Serum titre fixation titre 

Pig 2454 1:8-1: 16 1:2-1 :4 
Pig 2455 1:2-1 :4 0 

The Vibrio coli hyperimmune sera and the 
two convalescent sera gave negative results at 
all dilutions with both agglutination and C.F. 
tests when tested against the two Vibrio joetus 
antigens. Similarly, no positive reactions be­
tween the Vibrio coli antigens and the Vibrio 
joetus hyperimmune serum could be demon­
strated. 

DISCUSSION 

The clinical and pathological features of the 
disease outlined here closely resemble those 
described by Doyle 17 for swine dysentery, the 
lesions being confined to the large bowel and 
associated lymph nodes. The crowded deep­
litter conditions of this piggery constituted the 
ideal milieu for the spread of an enteric disease 
and accounted for the severity of the symptoms 
and high morbidity rate. A 25°/ mortality rate 

10 k 18 
has been reported fur untreated outbrea s . 
Despite treatment, 10% of affected pigs died in 
this outbreak, a figure which agrees closely with 
the mortality rate reported from a Swedish 
outbreak treated with streptomycin9

• Most 
descriptions of dysentery emphasise the serious 
weight loss occurring in stricken pigs, an obser­
vation which could be completely confirmed in 
this outbreak. This unthriftiness entirely over­
shadowed all other effects in economic import­
ance. 

Treatment with various antibiotics has been 
described 18, utilising either feed or drinking 
water additives for mass medication. Organic 
arsenicals have long been stated to control the 

54 

effects of dysentery. Arsanilic acid (p- amino­
phenylarsonic acid) added at the level of 0.025 % 
to the feed was reported to be most effective in 
reducing the effects of the disease 13. Acetarsol, 
at the rate of 8 grains per pig every 10 days, 
was reported as an effective treatment 6

• More 
recently, tylosin has been reported to give excel­
lent results in the treatment of dysentery 19 and 
will probably replace organic arsenicals for this 
purpose. It is, however, an expensive drug at 
the present time. 

1t must be emphasised that, with the location 
of the inflammatory process in the posterior 
bowel, it is unlikely that any chemotherapeutic 
agent will pass unchanged down the digestive 
tract in sufficient concentration to be completely 
effective in the terminal gut. All accounts of the 
chemotherapy of dysentery support this supposi­
tion, and there is general agreement that treat­
ment modifies, but does not halt, an outbreak. 
Doyle himself states "The only sure way to get 
rid of swine dysentery is to dispose of the entire 
infected herd and restock from a healthy 
source·' IS. This dictum prO\ed to be entirely 
true of the outbreak reported here. It is of 
interest that the first symptoms may not appear 
in contact pigs until several weeks or months 
have e/cpsed after the introduction of carrier 
animals into a herd. In this outbreak symptoms 
appeared two months after the weaners, believed 
to be the carriers, had been introduced. 

Sufficient has been stated here to delineate the 
characteristic epizootiological and pathological 
features of this destructive disease and to 
emphasise the severe economic effects which 
may be anticipated where dysentery occurs 
under crowded or otherwise unfavourable 
environmental conditions. It is sobering to 
contemplate the fact that, in the present state of 
our knowledge, chemotherapy will certainly be 
expensive for the pigkeeper and will serve only 
to modify, but not to eliminate the disease, from 
the infected herd. The incidence of swine 
dysentery is undoubtedly rapidly increasing in 
the Republic - it would be realistic to introduce 
some form of control, restricting the movement 
of pigs other than slaughterstock from known 
infected premises. 
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M&B an tihistaminics 
The house of May & Baker Ltd has a wealth of experience in antihistamine 
compounds, and has specialized for many years in this group of products. 
As sole agents or adjuvants, they have a valuable part to play in veter­
inary therapeutics. Our booklet , "Antihistamine Therapy" describes 
their selective uses. and is available free on request . 

MAYBAKER (S.A.) (PTY) LTD 
PORT ELIZAllETH . P .O. BOX 1130 . TEL: 4-5481 
87anch O/IICe 
'OHANNE9BURG . P .O. BOX 3920 . TEL: 83!>-5i25I< 
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mE IMMUNIZATION OF cows .AND EWES AGAINST STApHYLOCOCCAL MASTITIS 
WITH· ADJUVANT CELL TOXOID - A REVIEW. . 

C. M. CAMERON, Department of Bacteri()logy, Veterinary Research Institute 0!lderstepoort. 

R'eceived for. publication January" 1964 

SUMMARY 

Recent publications on the administration o( 
staphylococcal adjuvant cell toxoid vaccines to' 
dairy cows, sheep and goats an~ reviewed and 
discussed. It is concluded that despite their 
limitation~, disadvantages and dangers, these 
vaccines have definite prophylactic value if they 
are of high antigenic potency and administered 
with discretion. 

INTRODUCTION 

The failure of antibiotic therapy to control 
staphylococcal infections in man and domestic 
animals has stimulated renewed investigation 
into the possibility' of 'producing an effective 
vaccine. 

The antigenic composition of the staphylo­
cocci and their extracellular products is ex­
tremely complex. As it is a practical impossibi­
lity to incorporate all the antigens, in one 
vaccine, investigation has been centered on the 
identification of the protective antigens. This 
has proved to be an extremely difficult task; 
many conflicting results have been obtained by 
research workers throughout the world. The 
results which have been reported and the con­
clusions arrived at have recently been exten­
sively reviewed. (Ca,meron, 1963)1. 

From this mass of data it would appear 
that the Smith Surface antigen is the antigen 
which has the greatest immunogenic proper­
ties.2, 2o, 3, 4, 5, 6, 7, 8, 9, 10, ll. However, re-
search on this antigen is still in the early stages 
and vaccines composed of it are not yet avail­
able. Of the other antigens, there is general 
agreement that alpha haemolysin and, in ani­
mals, beta haemolysin play an important role 
in conferring a satisfactory immunity. They 

. are. however not the sole factors responsible for 
. "protection. The necessity of incorporating 

sorriatic antigens in the form of bacterial bodies 
or extracts in vaccines, is also universally 
accepted. The sum conclusion of these findings 
is that at present a polyvalent adjuvant cell 
toxoid vaccine (AC.T.) is the type of vaccine 
which should, give the best results, on condition 
that the· components are prepared by techniques. 
that are known to give maximal antigenic· 
properties. 

One of the greatest'problems of research on 
staphylococcus is that there are 'no reliable· 
methods whereby immunity can be determined. 
Serological tests, although they in-dicate anti­
body response; are no criterion for immuni­
ty12, 13, 14, 15, 16. The, only test which may 
have some value is the phagocytic index, but 
due to technical inaccuracies this test is also­
not very reliable 17, 18, 19, 20. 
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The alternative to serological tests is to rely 
on animal challenge. 21 This. however poses. 
many problems; the main one being that, as 
can be: expected, immunity to staphylococcus is 
only partial. The result is that in order to obtain 
statistically. significant resu!ts" exceptionally 
large numbers of animals must be used. As a 
number of strains have to be tested the amount 
of work entailed, and the cost 'involved, make 
the position impossible. This is especially true 
where dairy cows are irtununized·and challenged, 
and regular extensive tests have to be performed 
on milk specimens. Field trials are :·less expen­
sive, but also less reliable. 

Despite all these difficulties a number of 
articles have been published which report the 
effect of immunization of man, rabbits and 
dairy cows against staphylococcal infections. 
The object of this paper is to review only those 
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publications which are concerned with the 
immunization of cattle, sheep and goats, against 
staphylococcal mastitis using ACT, vaccine, 

DISCUSSION 

The French bacteriologists Ramon et al 
(l951)~2, (1952)23 and (1953)24 and Richau. et 
al (1961)25 were of the first to make a detaIled 
and extensive study of the possibility of immu­
nizing cattle against staphylococcal mastitis. 
Their work on the preparation of vaccines and 
the value of adjuvants, is of great significance. 
They obtained high antitoxin titres and excel­
lent immunity, against challenge with the homo­
logous strain by both parenteral and intra­
mammary administration of A.CT. Similar 
results were obtained by their colleagues, Pillet 
et al (l959af6 (who used the vaccine in sheep) 
and Plommet (1960)27. 

Spencer et al (1956)28 reported that they were 
able partially to protect cows against experi­
mental challenge with inactivated and detoxified 
whole cultures. This type of vaccine seemed to 
offer more promise than purified toxoids. The 
antitoxin levels however dropped to ± normal 
again after two months. 

Pearson (1959)15 prepared vaccine and ad­
ministered it according to the schedule devised 
by Ramon et al (1951)22 and Ramon and Richau 
(1953)24; that is, A.CT. containing both alpha 
and beta toxoids with cells prepared from the 
strain isolated from the herd in which the vaccine 
is to be tested. Each animal received three to 
four injections of vaccine at five day intervals, 
as well as an additional injection every six 
months. Antitoxin titres of 16 IU/ml for both 
alpha and beta haemolysin were thus obtained. 
In this field trial with regular milk examination, 
an overall protection of ± 6 % was noted. 
Summarizing his results Pearson comes to the 
following conclusions: 

"There is no constant relationship between 
blood titre and staphylococcal udder in­
fection, neither does it appear from our 
results that such titre, stimulated by an 
udder infection, gives any protection what­
soever against further bacterial invasion of 
the udder tissue". 
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In 1959 Slanetz et aJ20 published their results 
obtained with an ACT. prepared from whole 
broth cultures of a selected strain (No, 7). This 
vaccine, which is now commercially availa ble, 
was administered to cows and heifers by giving 
each animal two doses of 10 ml intramuscularly 
at an interval offour weeks, and a third injection 
of 10 mI, six months later. Hereby, alpha 
antitoxin titres varying from 12-96 IU/ml, were 
obtained. These animals were challenged by 
intra-mammary injection of virulent organisms, 
while others were exposed tJ natural infectiont 
over an 18-month period. Slanetz (1959)30 
summarizes his results as follows: 

., Based on studies over a 5-year period in 
two dairy herds, staphylococcal toxoid and 
bacterin-toxoid were found to stimulate the 
production of antibodies and increase the 
resistance of cattle to staphylococcal mas­
titis. The spread of the infection was almost 
completely prevented in the immunized 
cows and there was a marked reduction in 
the number of acute cases or flare-ups 
developing in such cows, when studied 
over periods up to J 8 months. Immuniza­
tion did not result in the cure or elimina­
tion of the infection in the majority of 
quarters with well-established chronic in­
fections. 

When challenged with virulent mastitis 
staphylococci via the teat canal, immunized 
cows were highly resistant to infection. On­
ly mild reactions of short duration followed 
challenge of the immunized cows with 1 
to 5 billion organisms, while severe, acute 
reactions developed in the non-immunized 
cows. This vaccination procedure shows 
definite promise and may make it possible 
for dairymen to control not only S. agalac­
tiae mastitis, but staphylococcal mastitis 
as well". 

Two aspects relevant to staphy.,ococcal im­
munity have recently been elucidated. While 
investigating the optimal conditions for A.CT. 
production, Flemming (1960)31 and (1962)32, 
found amongst others that alpha toxoid pre­
pared with beta-propiolactone had a much 
greater antigenic power than wilen formalin 
was used as the detoxifying agent. The con­
tribution by Thorne at al (1963)33, in proving 
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that intramuscular . ad~ninistrati.on of v~cci~e 
gave statistically SIgnificant hIgher. ~ntlt~xm 
titres compared to subcutaneous administratIOn, 
also has great value. 

Of the contemporary workers on staphylo­
coccal mastitis, the most extensive and detailed 
investigations have been done by Derbyshire. 
In 1960a 16 a paper was published in which he 
attempted to correlate serum antibody titres 
with actual immunity. The vaccine used was 
composed of toxin and cells separately prepared 
and to which IO~·~ (w/v) Aluminium hydroxide 
gel was added. Goats were immunized by 
administering 2 ml, 5 ml and 5 ml intramuscular­
ly at 2 day intervals, and a dose of 5 ml was given 
three weeks later. In cows, the doses used were 
5 ml, 10 ml. 10 ml and 10m!. The response 
and protective value of the vaccine was assessed 
by antilysin, precipitin, agglutination, passive 
mouse protection tests and intra-mammary 
challenge with 10" staphylococci. Titres were 

highest (alfa 512 IV/ml, beta = 128 lV/mt 
and aggl. 1/14) one week after the second 
injection and persisted for 14 weeks. A high 
level of protection was obtained on challenge of 
the nine immunized goats and cows. when the 
homologous strain was used. A correlation 
between antitoxin content of Ule serum and 
immunity was demonstrated. but no correlation 
was found between agglutination or precipitin 
titres, and it was therefore concluded that the 
incorporation of bacterial cells into the vaccine 
was only due to their adjuvant effect. 

Derbyshire (1960b)34 also showed that anti­
toxin could only be demonstrated in the 'Whey 
of immunized cows, 6 hours after irritation of 
the mammary epithelium, with distilled water 
or by infections. 

In an extensive experiment in which all the 
known staphylococcal antigens and their anti­
bodies were determined, Derbyshire (1961a)35 
showed that the immunity of goats vaccinated 
with A.C.T. was strain specific. Immunity to 
mammary challenge by a particular strain was 
correlated with the power of the serum to 
protect mice against infection with the same 
strain. Attempts by Derbyshire (196Ib)36 to 
immunize goats by intra-mammary administra­
tion of living organisms, was disappointing. 
Antitoxin response was poor and immunity was 
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localized to that half of the udder where the 
organisms were introduced. 

The publication of Derbyshire and Helliwell 
(1962)37 compares the value of an adjuvant cell 
toxoid and a vaccine composed of alpha hae­
molysin, coagulase and leucocidin. Goats were 
immunized and challenged and antibodies 
titrated as in the previous publications. Both 
vaccines conferred a good immunity to the 
experimental animals. which could be correlated 
with the antitoxin titres. 

In 1962, Derbyshire 38 published a review of 
the literature and summarized his own work on 
staphylococcal mastitis as follows: 

"It seems clear from published reports 
that alpha antitoxic immunity is at least 
one important aspect of specific resistance 
in staphylococcal mastitis. Indeed this 
form of immunity appears to confer a high 
leyel of protection against certain strains 
of staphylococci. Against other strains, 
however, immunity to the alpha toxin does 
not prevent the severe manifestations of the 
disease; for this type of strain other anti­
gens such as coagulase and leucocidin may 
also be important. Further investigation 
of methods of immunization against staphy­
lococci of this type is indicated. This may 
involve testing further diffusible products 
or immunizing power and shOUld perhaps 

include attention to the cellular antigens 
of the staphylococcus". 

Similar studies have been carried out by 
BIobel and Berman (1962)39. They prepared a 
vaccine which was fortified with coagulase 
and egg yolk factor and administered it to 18 
cows in a dairy herd while 18 others were kept 
as unvaccinated controls. Each cow received 
three injections of 6 ml, 10 mt and 10 ml at 
two-weekly intervals. A further injection was 
given every 3-6 months. To determine the 
resistance, two cows in the herd \Vere infected 
with three different strains and the infection 
allowed to spread through the J-_erd. Milk and 
serum specimens of the 36 cows were examined 
regularly- over a period of 20 months for signs 
of infection and antibody determination, re­
spectively. Antilysin tit res rose to an average of 
38.2 lV/mt for alpha and 48.4 IU/ml for beta 
lysin within a week, and declined after 3 4 
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months, but rose on booster injections and then 
took longer to drop after subsequent injections. 
Anti-coagulase, anti-leucocidin and colony com­
pactingantibodies followed the same pattern, 
but to a much lower-titre. The serum of calves 
from the cows showed antibodies which per­
sisted for 2-5 weeks. Examination of the milk 
specimens for the presence of the three infecting 
strains showed that there was a definite protec­
tion against infection with the vaccine strain, 
but not against the others. The severity of the 
reactions were however, less than in the non­
vaccinated cows. 

A number of field trials which were not as 
accurately controlled as those discussed thus 
far have also been conducted. Philpot (1962)40 
administered n~peated doses of a commerci~1 
bacterin toxoid to a herd in which staphylo­
coccal mastitis was, rife. At the tennination of 
his study, the incidence of mastitis had decreased 
appreciabily. Similar beneficial effcc,ts have 
also been reported by Tl10rne and Wallmark 
(1962)41 and Wallace (1963)42. In a trial,com­
paring toxoid and somatic antigen vaccine, 
Barnum (1962)43 obtained better results with 
the latter. 

In contrast to the above promising reports, 
other authors have published less favourable 
results. Schulze et al (1963)44 found a com­
mercial A.C.T. to have no protective value 
whatsoever when administered to a herd of 
dairy cows. Poor results were also obtained by 
Butozan (1963)45 who conducted a field trial 
with Ramon type AC.T. in sheep and goats in 
Yugoslavia. 

Not much attention has been paid to the use 
of A.C.T. vaccines in sheep. Except for the 
preliminary reports by Pillet et al (1959 a & 
b)26. 46, Plommet (1960)27 and Cameron 
(1963b)47, the only other workers on this aspect 
are Plommet and Le Gall (l963a)48. Groups of 
tcn ewes were given different types of vaccines 
consisting of mixtures of alpha, beta and gamma 
toxins, as well as suspensions of heat-killed 
staphylococcal celh. They were immunized by 
several successive injections, followed by a 
booster. Alpha antitoxin titres rose to 24-40 
IV/ml, beta antitoxin to 80 IU/ml and an agglu" 
tination titre of 1/700 was attained. On challenge 
with the homologous strain all the ewes became 
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infected. However, the severity of mastitis in 
those ewes which had received alpha toxoid, was 
appreciably less than the controls. Cell vaccine 
gave no protection nor did cells enhance the 
protective power of the alpha haemolysin when 
used in conjunction with it. 

In a second publication, Plommet and Le 
Gall (1963b)49 showed that the "administration 
of vaccine into the udder induces the fonnation 
of serum antitoxins and agglutinins which are 
also to be found in the lactoserum. Vaccination 
by this method does not protect against infec­
tion. but the severity of the disease is decreased. 

Two reports on' ex tensive trials investigating 
the protective value of A.C.T. vaccine have 
recently been published by Sianetz et al (1963)50, 
and Derbyshire and Edwards (l963t1. Sianetz: 
immunized four cows with A.C.T. according 
to the usual procedure and kept four as controls. 
The average alpha antitoxin titre obtained in the 
immunized" cows was 12 IV /mI. They were all 
challenged with 3.0 to 3.5 X 106 organisms and 
observed for four weeks. After this time, 14 
quarters of the non.-vaccinated .::ows had become 
infected against only 9 quarters of the immunized 
cows. In more extensive experiments designed 
to determine'the value of larger doses and boos­
ter doses of vaccine. as well as to determine: 
the value oCa polyvalent vaccine with beta pro­
piolactone inactivated alpha and beta toxoids, 
gave similar results. Alpha antitoxin titres up· 
to 48IU/ml were obtained with the B.P.L. 
tJ)xoids. . On challenge with 1,000 to 1,6{X) 
o"rganisms of a virulent strain, 46 % of the 
quarters of vaccinated, and 85 % of the non­
vaccinated cows, became infected. However, it 
was apparent that vaccination did not produce­
marked increase in resistance to all the strains 
of staphylococci tested. 

A field trial with 210 cows over a period of 
five years also showed that the vaccine had 
protective value. These animals were given two 
initial doses of vfccine of 5 ml each with an. 
interval of one month and thence 5 or 10 ml 
at yearly intervals. 

A herd of sixty-one cows, in which chronic 
mastitis had become a problem, was used in the 
recently reported field trial conducted by Derby­
shire and Edwards (1963)51. All the cows were 
given a single dose of AC.T. vaccine three; 
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weeks prior to calving, over a period of two 
years. This gave rise to mean antitoxin levels 
of 61 IUlml and 62 IU/ml for the two years 
respectively. Regular bacteriological examina­
tion of composite milk samples, however, re­
vealed that neither the incidence nor the severity 
of clinical mastitis was less in the vaccinated 
animals than in the controls. The incidence of 
staphylococcal udder infection WIilS tigh through­
out the trial, and was not influenced by vaccina­
tion. The failure of the vaccine in this trial 
could be attributed to two cau"es. Firstly it 
was found that at least four different phage 
types were present in the herd' and it can sa'fely 
be concluded that they -differed· antigenically 
from the vaccine strain (201 ph.t. 42 D). Second­
ly it is known that udder irritation is necessary 
for circulating antibody to pass into the milk. 34 

Thus a vaccine could conceivably protect 
against severe mastitis in which there is tissue 
damage, whilst failing to influence the incidence 
of the mild mastitis which was characteristic of 
this herd. 

CONCLUSIONS 

From the foregoing summary and dlscus!>ion 
of current literature, it is clear that staphylo­
coccal adjuvant-celHoxoid vaccines definitely 
have marked value as a method for the control 
of staphylococcal mastitis. Of the twenty one 
authors quoted who have conducted experi­
ments on the protective value of A.CT., only 
four have found this type of vaccine to, give 
poor results IS, 43, 44, 45 And in one of these 
instances the reason for this was readily ex­
plained. 

Despite these most promising results, A.C.T. 
vaccines have two important limitations. In 

'the first place, large repeated doses are required 
to induce effective antibody titres, which at best 
only maintain their effective level for a couple 
ofmonths.1s, 24,28,39,40,47,48. Unless immuni-
zation is very regularly carried out (every 3-6 
months after initial multiple doses), no conti­
nuous resistance can be obtained. Secondly, it 
must be very clearly understood that these vac­
cines are strain specific.35, 3S, 39, 50. Unless 
the infectious strain in a herd is antigenically 
identical or very closely related to the vaccine 
strain, the administration of A.CT. will be of 
no value at all. 
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There are also grave dangers attached to the 
indiscriminate use of staphylococcal vaccines. 
The possibility of both stockmen and veterina­
rians considering a vaccine against- mastitis to 
be an answer to their problems, is great. This 
will however, never be the case, The use of these 
vaccines must not be allowed to replace sound 
hygienic principles in d,airy herds 52• Vaccin.a­
tion' should only be resorted to when other 
methods of control ,have failed" and after the 
etiology of the mastitis outbreak has been 
bacteriologically' diagnosed as Staphylococcus 
aureus. If this is not done, it is certain that more 
harm than good will follow. 

Then there is also the possibility of inducing a 
carrier state15, 24, 48, 49. 51, 53. Evidence indi­
cates that irritation of die udder is a pre­
requisite for serum antibodies to pass into the 
milk. 34 It follows, that infection takes place 
as usual, but that the clinical manifestations 
and progress of the'disease is reduced by anti­
toxin and other inhibiting antibodies. The re­
sult will be that an animal which would nor­
mally have shown clinical mastitis and which 
would have been isolated, "is now considered 
healthy and although it is a carrier of infection, 
is milked with the others. From a food hygiene 
and public health point of view the implications 
of such a state of affairs calls for serious con­
sideration. 

Nevertheless, high quality staphylococcal 
vaccines are of indisp~table value to both the 
stock owner and veterinarian, when confronted 
with an otherwise uncontrolable outbreak of 
staphylococcal mastitis; on condition that the 
limitations and dangers of its use are fully 
realized and appreciated. 

ACKNOWLEDGEMENTS 

The Chief, Veterinary Research Institute, is 
duly thanked for his permission to publish this 
paper. I also wish to express my thanks to 
Dr L. van den Heever for the valuable con­
tribution he has made in the form of suggestions 
and advice, and for his stimulating interest 
shown in the compiling of this review. 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



REFERENCES 

I. CAMERON, C. M. (1963a). Immunity to Slapizyl)coccuS a~reus. J.S. Afr. vet. med. Ass. 34(3), 363. 
2. FISHER, S. (1960). A heat stable protective Staphylococcal antigen. Ausr. J. Exp. BioI. & Med. Sc. 38, 479. 
21. FISHER, S., DELVIN, M. B. and ERLANDSON, A. L. (1963). A new Staphylococcal antigen. Its preparation 

and immJnizing activity against experimental infections. Nature, 199(4898), 1074. 
3. MORSE, S. J. (1962). Isolation and properties of a surface antigen of Staphylococcus aureus. Jnl. Exp. Med. 

115(2), 295-31l. 
4. WILEY, B. B. (1961\ A new vir'llence test for Staphylococcus all/'eus and its application to encapsulated 

strains. Can. J. Mia Jbiul. 7, 93l-943. 
5. WILEY, B. B. and WONNACOTI, J. C. (1962). Isolation and partial characterization of a capsular material 

from Siophy')( oe 'us a Ire us. J. Bacte ·jol. 83, 1169. 
6. WILEY, b. B. \ 19(3). The incidence of e"capsulated staphylococci and anticapslIlar antibodies in normal 

humans. Canadia·/ Jnl. Mi::robiol. 9(1), 27-32. 
7. KOENIG, M. G., MELLY, )vi. A. and ROGERS, D. E. t I 962b). Factors relating to the virulence of Staphy-

10;,;occi II. O·Jservations Gn four mouse· pathogenic strains. J. Exp. Med. 1J6, 589-599. 
8. KOENIG, M., G. MELLY, M. A. anJ ROGERS, D. E. (l962c). Factors relating to the virulence of 

Staphyl<Jcocci Ill. Antibacterial versus antitoi>:.c immunity. J. Exp. Med. ))6(5), 601-610. 
9. EKSTEDT, R. D. (I963a). Studies on Immunity to Staphylococcal infection in Mice. I. Effect of dosage, 

viability and interval b-:tween immunization and challenge on resistance to infection following injection of whole 
cell vaccines. J111. Ill/. Dk 112(2), 143. 

10. EKSTEDT, R. D. (l963b). Studies on Imm.nity to Staphylococcal infection in Mice. II. Effect of immllniza­
tion witb fractions of Staphylccoccas aareus prepared by physical and chemical methods. J. In/. Dis. 1l2(2), 
152. 

11. EKSTEDT. R. D. (I>63c). Studies on Immunity to Staphylococcal infection in Mice. lIT. A protein antigen 
that induces pw!e;,;tbn against challenge with saline suspended organisms. J. Ill/. Dis. 112(2), 105. 

12. FORSMANN, 1. (l937a). Studies in Staphylococci IX. On the mechanism in Staphylococcal infection and 
immunity. Acta Palhol. Microbiol. Seal/d. 14, 468--477. 

13. FORSMANN, J. (I938c). Studies in Staphylococci - XIII. A further contribution to the understanding of 
the immunity to Staphylococci. Acta Palhol. Microbiol. Scand. 15, 396-425. 

14. ELEK, S. D. (1959). Staphylococcus pyogenes and its relation to disease. E. & S. Livingstone Ltd., Edinburgh, 
London. 

15. PEARSON, J. K. L. (1959). Autogenous Toxoid vaccine in the Prophylaxis of Staphylococcal mastitis in Cattle. 
J. of Dairy Research 26( I), 9-10. 

16. DERBYSHIRE, J. G. (1960a). Studies in immunity to experimental Staphylococcal mastitis in the goat and 
cow. J. Camp. Path. & Therap. 70, 222-231. 

17. PETTERSON, A. (1937). Weitere untersuchungen Uber lIie lmmunitat gegen die pyogenen Staphylnkokken. 
Z. Immiln. Forsch. 191, 366·-381. 

18. FLAUM, A. (l938). Studies on Staphylococci and Staphylococcal immunity. Acta Path, Microbiol. Scand. 
Supp!. 35,1-137. 

19. SPINK, W. W. and PAINE, J. R. (1940). The bactericidal power of blood from patients and normal controls 
for Staphylococci. J. Immunol., 38, 383-398. 

20. BARR, M. and GLENNY, A. T. (1946). Some practical applications of immunological principles. J. Hyg. 
(Lond.) 4~. 135-142. 

21. GREENBERG, L. and COOPER, M. Y. (l961l. A biological assay for Staphylococcus vac'::nlS. Proc. 71h 
Interllal. Congr. Microbiol. p. 295. 

22. RAMON, G., RICHOU, R., JULIENNE, P., JACQUET, J., GERBEAUX, C (1951). Le development de 
I'antitoxine, Staphylococcique chez les bovides soumis aux injections d'anatoixne specifique. Rev. Imlnunol. 
(Paris) IS, 321-335. 

23. RAMON, G., RICHOU, R., JULIENNE, P., JACQUET, J., GERBEAUX, C, LENEVEN, G. (\952). De 
I'influence des suspensions de streptocoques et de Staphylocoques tes (anavaxin) sur J'immunite' engendree 
chez les bovides, par I'anatoxine Staphylococclque. Off. Inl. des Epiz. Bull. 37(9-10), 514-529. 

24. RAMON, G., RICHOU. R., JULIENNE, P., JACQUET, J. (1953). De I'infiuence comparee des suspensions 
de Staphylocoqlles et de colibacilles tues (anavaccins) et de ('alum de potassium sur I'immunite engendree, 
ehez les bovides par !':!natoxine Staphylococcique. Bull. Off. Insl. Epiz. 39, 610. 

25. RICHOU, R., QUINCHAN, c., and RfCHOU, R. (l96J). Contribution c I'etude de \' immunite antistaphy­
lococcique developpee, chez la vache, a la suite d'injections intcam:tmmaires d'antigenes specifiques. Rev. 
Imlnil/wl. (Paris) 25, 209. 

26. PILLET, J., GIRARD, 0., DUTHELL, H.o and ORTA, B. (l959a). Rescrches sur I'immunisation de la brebis 
contre la mammite Staphylococcique. Ann. Inst. Past. 96, 365. 

27. PLOMMET, M. (1960). Essais de traitement de la mammite staphylococcique de la vilche par vaccination 
locale. Ann. Inst. Pasl. 99, 618. 

28. SPENCER, G. R., STEWART, J. M., and LESMANIS, J. (1956). Preliminary report on immunization of 
animals against .Micrococcus pyogenes. Amer. J. Vet. Res. 17, 594-598. 

29. SLANETZ, L. W., BARTLEY, C. M. S.o ALLAN, F. E. (1959). The immunization of dairy cattle against 
Stapbylococcal Mastitis. J. Amer. Vel. Med. Ass. 134(4). 155-161. 

30. SLANETZ, L. W. (1959). Staphylococcal bacterin toxoid for the immunization of dairy cattle againsf S!aphy­
lococcal mastitis. Cyanamid bHern. Vet. Bull. 1(3}, 13 

31. FLEM MlNG, L. W. (1960). Studies on Bovine Staphylococcal mastitis. II. Formulation of immunizing agents. 
J. Vet. Med. 55(10), 72. 

62 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



FLEMMING, L. W. (1962). Studies on bovine Staphylococcal mastitis. IlL Inactivation and antigenicity of 
32. toxins. Cornell Vet. 52. 350-362. 
3 THORNE. H., NEUMOLLER, C. and NELSSON, P. O. (I963). The antistaphylolysin litre in cattle after 

3 . subcutaneous and mtra-muscular treatment, respectively with a combmed Staphylococcal vaccme. Aca Path. 
Microbiol. Scand. 58(3), 321. 

34. DERBYSHIRE, J. B. (1960b). Experimental s!Udies on the occurrence of Staphylococcal antitoxin in the whey 
of cows. Res. Vet. Sci. I. 350-354. 

35. DERBYSHIRE. J. B. (l961a). Further immunological studies in experimental Staphylococcal mastitis. J. 
Compo Path. 71, 146-15R. 

36. DERBYSHIRE, J. B. (1951 b). The Immunization of Goals against Staphylococcal mastitis by means of experi-
menld infcc/jens o· the skin and udder. Res. Vet. Sci. 2. 112.. .. . 

37. DERBYSHIRE:.. J .• and HELLIWELL. B. 1. (1962). Immul1lty to Experim'Omal Staphylococcal mastlt1s In 
Goats prcdu ed by llipha lysin, coagulase and leucocidin. Res. Vet. Sci. 3, (I). 

38. DERBYSHIRE:., J. B. (1962). Immupity in Bovine mastitis. Vet. Bull. 32(1), L 
39. BLOBEL, H. and BI::RMAN, D. (1962). Vaccination of Dairy callIe against Staphylococcal mas1itis. Amer. 

J. Vet. Res. 23(92), 7-14. 
40. PHILPO f, W. N. d 962). Herd vaccination as a means of controlling Staphylococ(:al m:1stitis. Vel. A/l'd. 

57t8), 700. 
41. THORNE .nd WALLMARK. G. (196[). Treatment of Bovine Staphylococcal mastitis with staphyJccoccal 

toxoid. Acta Velerinaria SC(Jlldinal'ica 2(4). 323. 
42. WALLACE, N. M. (1963). A trial of polyvolent staphylococcus vaccine for mastitis prevention. X.Z. Vet. 

Jnl. 11, 68. 
43. BARNUM, D. A. d962). A method for the control of Staphylococcal and Streptococcal mastitis in Ontario. 

Can. Vet. JI;/. 3(6), 161. 
44. SCHULTZE, W. D., SMiTH,.1. W., WOMACK, V. C. and NORCROSS, M. A. (\963). Observations on the 

efficacy of anti.staphylococcal vaccination in the control of mastilis in a dairy herd, J. lJoirv Sci. 46, 625. 
45. BUTOZAN. V., and MIKA1LOVITCH, S. (1963). Les mammiles microbienpes des ovines el des ((;prins en 

Yougosla\ie. A.\Xle Sessiol1 Generale dll Comite de r O.l.E. 
46. PILLET. J., GIR.ARD. 0., DUTHELL, H. and ORTA, B. (I959b). Mammite staphylococcique de la brebis 

et vaccination locale. Ann. Ilist. PaN. 96, 591. 
47. CAMERON. C. M. (1963b). Prelimin;>ry studies on the Administration of a Staphylococcus IJureliS \<;.ccine to 

sheep. J.S. Afr. let. n:ed. Ass. 34(4), 591. 
48. PLOMMET. M. et LE GALL, A. (1963a). Mammite Staphylacoccique de la brebis. Ill. ReEerches sur l' 

immunite amitoxinue el antimicrobicnne. Ann. Inst. Pastellr. 104, 779-696. 
49. PLOMMET. M. et LE GALL, A. (f963b). Mammite St"phylococcique de la brebis. IV. Vaccination kcale. 

Ann. Ins!. Pasteur. JO~. 535-543. 
50. SLANITZ. L. W. ,BARl LEY, C. H.. and ALLAN. F. E. (1963). Vaccination of dairy cattle against Staphy­

lococcal maqitis. Ant. J. Vet. R,'v. 24(102), 923. 
51. DERBYSHIRE, 1. B. and EDWARDS, S. J. (1963). A field trial of a Staphylococcal cell toxoid vaccine in the 

control of Staphylococcal mastitis in cows. Vet. Rec. 75(46), 1208·1210. 
52. DAVIDSON. J. (! 963). Experiments on controlling Staphylococcal mastitis. Res. Vet. Sci. 4(1 f. 64-76. 
53. VAN DER HEEVER, L. (1964). Personal Communicatioll. 

63 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



What broad-spectrum antibiotIcs 
do for bacterial infections: 

Voo~rn~rniIDl 
!THIAElENOAZOLE' 

••• does for roundworm infestation s 

not merely another anthelmintic 
but a major scientific achievement 

90-100% effectiveness 

·consistentlY' "goinst: 

r richostrongylus 

Hc!!lemonchus 

Ostertagio 

Co~peri. 

Nematodirus 

Bunostomum 

Strongyloides 

Chabertia 

OesDpheigostomum 

- in both adulf dnd 

immature forms 

o significant adveJnteJges OVer phe~oth;aline ;1'1: weight dnd WOOl gains· , .. 5urv;v~1 r~te· ... earlier 

mtHketing d~tes· 0 extensive experience wlth sheep, ;oats, cattle and hors.es, und~r 1he mDs.t 

diverse climatio and epizootic conditions encountered on 5 continents 0 proved nontoxic at 20 

times the recommended dosage in sneep and 10 times in goats 0 :ioes not stain wool, hides, hands 

or clothing 0 palatable; fully effective without need for prior deprivation of either feed or water . 

• Reprints of pub!ished orticle, and other pertinent data concerning fHIBENZOLE available on 

request. 

8 MeRCI SIIBP I DOlle ImBIInOIll 
_allIorcII & C4.,1nc:..l00a..a. sen... _Yen7;'" y.u.SoA. 
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S. Afr. vet. rned. Ass. 35 ( 1964 

GENETIC AND NON-GENETIC FACTORS AFFECTING THE PROTEIN CONTENT OF 

COW'S MILK 

D. R. OSTERHOFF Section Zootechnics Faculty of Veterinary Science, Onderstepoort. 

SUMMARY 

Evidence has been summarized from pl1blished 
studies which bear 011 the genetic and non­
genetic influences of the protein content and 
solids-not-fat composition of cow's milk. Re­
ports concerning the influence of stage of lac­
tation and gestation, and age of cow appear to 
be consistent enough to point out the general 
nature of these relationships. 

The results obtained in regard to bioclimatolo­
gical effects are not conclusive and European 
and American results may not be appropriate 
for South African conditions. Testing under 
stress conditions should also be investigated. 

In regard to nutritional effects it can be said 
that no feed additives or feeding practices can 
be recommended that will practically and 
profitably change milk composition of dairy 
cows. Research in rumen metabolism must be 
continued, to understand both the genetic and 
management aspects of the roughage-converting 
potential of the dairy cow. 

Breeds differ in average milk composition, 
and between individual cows within the breed 
there is even greater variation. The correlations 
between the milk constituents and heritability 
estimates, indicate that it is theoretically pos­
sible to modify the composition of milk in the 
desired direction, by means of selection. 

In recent years nutritionists have specially 
emphasized the importance of lacto-protein on 
account of its high biological value. In butter 
making of course, the importance of milk-fat 
is paramount; but where milk is used for direct 
x>nsumption or for cheese-making, it is es­
~ciaJly the protein content that is important. 
0\. switch over to a new evaluation of milk is 
iifficult, and hampered by complicated tests 
"'hich have to be rendered into simple mass­
malysis tests. 

Vel. J .--5 65 

Examination of milk on a large scale would be 
necessary not only in order to pay for milk by 
quality, but also create a basis for selection. 
Cows, sired by artificial insemination, and their 
daughters, should be the first animals included 
in such an important and highly recommended 
program. 

[NTRODUCTION 

The increasing importance of the protein 
content of milk for human nutrition and the 
persi5tent discussions in many countries con­
cerning the inclusion. of protein in the evaluation 
of cow's milk, are the reason for this short 
review of present-day problems posed by 
variations in the protein content of milk. 

THE POSSIBLE CHANGE TO A NEW BREEDING 

POLlCY 

Th~ spotlight was turned to the protein 
content of cow's milk during the Vnth [nter­
nat;onal Congress of Animal Husbandry, held 
in Madrid in 1956, where the solids not-fat 
content of milk was one of the seven subjects 
dealt with. The recommendations of the 
Congress "that considering the importance of 
the question, research on this subject. in its 
widest sense, should be intensifi~d", reflecled 
the situation in 1956: world-wide, there was and 
still is, a shortage of food calories as such, and 
an even greater shortage of high biological­
value proteiTl. The ability of the dairy cow as a 
ruminant to convert low grade roughage and 
nitrogen sources into high biological-value 
protein wa~ recognized as one of' its most 
important assets. 

Since 1956 a large number of scientific papers 
on the genetic and environmental variations in 
milk composition have been published. The 
World Dairy Congress, held in Copenhagen in 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



1962 recommended "that breeding programs 
should always be set up in wch a w~y that both 
the protein and fat content of milk are kept at a 
satisfactory level". The appearance of the two 
recommendations show clearly the progress 
which had been made during six years from 
1956 to 1962. lhe writer was able to appreciate 
tbis progress when attending the "Third summer 
course on organization and evaluation of 
animal production in larger areas" organized 
by the North Atlantic Treaty Organiszation 
(NATO) and held during August/September 
1962 in Wageningen, Holland. Here, an excel­
lent survey of the present knowledge on determi­
nation of milk constituents and on selection for 
higher percentages of milk constituents in 
cow's milk, was presented 40. 

Great difficulties had to be overcome in 
finding a suitable method of mass-analysis for 
protein determination. It is necessary for a 
cheap and reliable method of analysis to be 
found which would be economical when used 
on a wide scale for selection purposes; and of 
course, the payment of milk on the protein 
basis cannot be made until such a test is devised. 
A good review is available which describes and 
compares the different methods developed for 
measuring the protein content of milk2• Re­
fractometric, spectrophotometric, fluorometric 
and acidometric methods have been studied as 
well as formol titration, alkaline steam distil­
lation, and dye-binding methods. 

In England a new infra-red-spetroscope 
method has been developed. The Infrared 
Milk Analyzer, called IRMA, is reported to be 
capable of determining fat, protein, lactose and 
solids-not-fat on a 25m!. sample of milk in less 
than a minute through the use of infrared 
radiationS. The method is being tested exten­
sively at the present time by the Milk Marketing 
Board in England. 

At the present time the dye-binding methods 
are the most promising when accuracy, economy, 
speed, ease of performance and the possibility 
of adaptation to field use is considered. Al­
though the dye-binding method is u~ed on a 
large scale in the Netherlands, where protein 
determinations have been performed on 
276,279 cows in 1962 (= 32.2 per cent of all 
cows in milk recording or 21.5 per cent of all 
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cows in milk)38, American workers believe that 
additional to the present data considerable work 
has to be done before a standard dye-binding 
method can be recommended for widespread 
use2°. 

The dye-binding method is based on the fact 
that in acid solutions the proteins of milk bind 
basic dyes to a precipitated protein-dye com­
plex. The quantity of dye bound is proportional 
to the amount of protein and the amount of 
dye remaining in solution can be determined in a 
colorimeter. Belgian results showed that the 
protein content determined by this method 
agreed well with the standard Kjeldahl method 
throughout the whole lactation40• The greatest 
problem still to be overcome is the selection of 
the best dye; Orange G and Amido Black have 
been most popular but Acid Orange 12, Bril­
liant Orange, Cochineal Red A and Yellow 6 
have also been used13• The hope is that an 
international standard method can be worked 
out within the next few months, which will be 
the basic instrument for a possible payment of 
milk on the protein basis and changes in future 
breeding plans and policies. 

NON-GENETIC FACTORS AFFECTING THE PROTEIN 

CONTENT OF MILK 

In any ~tudy of biological material the 
influence of genetical and non-genetical factors 
must be regarded separately. Studies of en­
vironmental and non-genetical influences pro­
vide data of the causes of variation in the 
protein content before genetic studies are 
attempted. 

The influence of the lactation stage. 

The productive capacity of an individual cow 
during the entire lactation has to be considered. 
First of all, it should be mentioned that the 
protein content remains constant during the 
milking process and varies less than the fat 
percentage from one milking to the next. Fig. I 
shows the relationship between milk yield and 
milk composition in different stages of lac­
tation. 

It is apparent from Fig. I, that advancing 
lactation has a mark<:d effect on the major 
constituents of milk, in addition to the well 
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known effect on milk yield. The percentage of 
protein decreases during the two months follow­
ing calving and then increases gradually. These 
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THe eFFECT OF lACTAnON ON W,lo 

,0."0 'UlK COMPOSI TlON, 
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changes have been studied by many workers in 
Europe and USA. Fig. 2 gives the variation in 
protein content during the entire lactation as 
given by English, French, Belgian and German 
workers3J,J 5, 40,2 7. 
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FIG. 2 

THE I/jFLUEIICE OF THE LACTATIO/j STAGE 011 

PROTEIII COIITEIIT III COW'S MILK. 
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The results agree very well, also with recent 
American resuIts39. It is obvious that a definite 
change occurs in the protein composition of 
milk. 

The i1rfluence 0/ age 

By means of lactation averages, the influence 
of age on the protein content can be checked . 
Here again, several European results consisting 
of many hundreds of lactations are shown 
together in Fig. 3. 

) I 
I 

2 

\ 
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FIG) 

...--.. !ku_ ,tq.5i.40'5 

.. _ .... t:i~lfH1IW ~ ~ 

.-~~ ~ 
_Cu_ -.Ift; .. ~_\olQ"r 

. 
., '-1 ·9* -10;1 >10* 
.... tMLII C~UiI1Ii 

THE AGE Of cows IN RELATION TO 

T>lE PRI)TE'" CONTENT OF MILK. 

It can be seen that the protein content de­
creases from the age of 4-5 years to the age of 
10 and more years. French workers!" found 
that the protein content hardly varied in the 
first three lactations. Dutch results3, indicated 
that the protein content of 2 year old heifers 
was lower than that of older cows, but no 
difference was observed between the three 
and the six year old cows. These findings are 
not in agreement with the values given in Fig. 3. 
As has often been mentioned where the effect of 
age on performance is being examined, the 
normal practice of culling uneconomic cows, 
and deaths from any cause, make the population 
of the older age groups highly selected, whereas 
the earlier groups carry animals which may later 
be culled. Such culling would be mainly for 
milk yield. Since there is a small negative 
correlation between quantity of milk and 
protein content of milk selection by quantity 
therefore results in a tendency towards a sman 
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decrease. According to Waite 42 ,43 this decrease 
has a margin of 0.1 per cent per 100 gallons. 

Most workers, however, agree that it is not 
necessary to take the age difference into con­
sideration when production figures are com­
pared. 

The influence of gestation 

The increase in protein content during the 
last part of the lactation as shown in Fig. 2 is 
apparently influenced by the following gestation 
period. Cows that conceive generally show a 
steeper rise in solids-not-fat than cows that re­
main open through their lactationJ •

24
• Poli­

tiek34 proved that in long lactations lower pro­
tein values were obtained. He suggested the use 
of production figures of normal lactations 
(260-360 days) for comparison purposes only. 
Johnson et al'9 provide additional information 
and it can be said that an obvious increase in the 
concentration of protein appears between the 
150th and J 60th day of gestation, but any cor­
rection for the influence of gestation is not 
necessary if normal lactation periods are used 
for the comparison of production figures. 

Bioclimatological effects 

The studies on the influence of lac~ation 
stage, age of cows, and influence of gestation, 
can be regarded as correct and consequently 
accepted in the Southern hemisphere. On the 
other hand, the European results regarding the 
bioclimatological effects cannot be applied in 
South Africa. Although no direct comparison 
is possible with South African conditions, it is 
very interesting to see the great influence of 
climatological factors, mainly seasonal changes. 
Fig. 4 gives some of the seasonal variations 
obtained in European studies. 

Season and area differences in composition of 
milk are due to a combination of factors in­
cluding breed differences, lactation stage, climate 
and feeding practice~. In well managed herds, 
those which are usually used in milk composition 
studies, a certain periodicity is practiced in 
management, with the result that most calves 
arrive in the period December~February. 
Thus, proportionally more cows start and com­
plete the lactation at the same time, which in 
itself will inevitably have its repercussions on the 
composition of milk. The most important 
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seasonal factor is the relatively abrupt change 
of diet and mode of living which occurs when 
the cows go out to grass in the spring and when 
they return to the byre for the winter. 

The rise in milk protein concentration during 
May-June seen in Fig. 4 is most likely the result 
of a temporary change to a higher plane of 
nutrition. The increase in protein content from 
August to October. when the cows are still 
grazing, but also most probably receiving some 
stall feeding, might be ascribed to the same 
cause, but the stage of gestation definitely also 
shows its effect on milk composition. Other 
results do not show the marked increase of the 
protein content during the spring grass feeding 
period39,12, ~O. 

Johmon and Givens19 studied the effects of 
ten climatic measurements, including several 
temperature variables, humidity, and wind 
speed on milk yield and composition. Increases 
in the temperature variables depressed milk 
secretion, and had much more effect on milk 
volume than they had on milk composition. 
Wayman 44 also studied the effect of temperature 
stress and found that cows subjected to a con­
tinuous temperature of 88°F and a 50 per cent 
relative humidity decreased in milk yield but 
showed little change in milk fat or solids-not-fat 
content. This is in contrast to earlier American, 
findings which indicated that most constituents 
were lowest in May through July and highest in 
November through January24. 
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A study of the bioclimatological effect on the 
protein content of milk under. South African 
conditions would be an appealtng task for the 
dairy ~cientist: the influence on environmental 
and body temperature, water intake. nutritional 
shortages, humidity, radiation. agricultural re­
gions etc. being particularly investigated. 

Fig. 4 also indicates the influence of the 
agricultural region. Herd A is on sandy soil 
and herd B on humus/clay soil and some 
differences in the protein content of milk 
between the two herds could be indicClted. 

The influence of the caMng month on lactation 
average 

As each lactation stretches over the greater 
part of the year it can be expected that only 
small differences, if any, should be found if the 
calving month is to be considered in relation 
to the lactation average. The results obtained by 
different workers are not in agreement as 
shown by the following figures: 

Month of calving 
Belgian, German results* 

I results 
----------------------------
Sept.-Nov.. . . . . . . . .. '3.24 3.20 
Dec.-Febr... . . . . . . . . . . 3.24 3.14 3.44 
March-Aug ........ _ .. , 3.27 J.07 3.36 

* Sernylan-Parke Davis 

English results indicated a 0.08 per cent higher 
protein content for cows calving in May than 
for cows calving in December-the oppo~ite to 
the above figures 42 • 

. It will always be a difficult task to separate the 
influence of the calving month from the effect 
of season and nutrition. 

Nutritionol effects 

During recent years a great deal ha£ been 
added to our knowledge of the effects of feeding 
on milk composition of dairy cows. The pro­
gress in rumen metabolism and milk secretion 
research, could give the explanation of the 
effects of grinding roughage, of feeding oils and 
fats, and of other alterations of kind and 
amount of feeds on milk compcsition. Two 
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recent reviews cover rumen metabolism with 
reference to milk composition26•41 • 

Feeding has a profound effect on milk com­
position, but to date no profitable means of 
changing milk composition has been found. 
When the energy content of the ration increases, 
the protein content also shows an increase which 
may amount to several tenths of a per cent. 
Feeding a little above or below protein require­
ment standard has a small influence on the 
protein content. Feeding high quantities of 
protein, by which the starch value/digestible 
protein becomes 2 or 3, the protein content may 
be raised by 0.3 per cent. This narrow ration is 
however uneconomical Clnd therefore of little 
practical application3•4• 

In general it can be said that a shortage of 
energy has a far greater influence on the protein 
content than that of protein shortage in nutri­
tion. Under normal :conditions one may come 
to the conclusion that the influence of feeding 
on average protein content is less important 
than on average fat percentage. 

A great number of feeding experiments 
demonstrated the influence of various feedstuffs 
on protein content, and some dairy production 
research workers believe that, through feeding a 
lower fat product a higher protein product 
could be produced and results realized, in a 
relatively short period of time. At this stage, 
however, no drastic changes in feeding proce­
dures are eKpected mainly for economical 
reasons. 

Further research work will be necessary, 
also into the normal rationing system l'sed 
today. A rationing system based on a constant 
addition of food for each gallon of milk may be 
incorrect, and if so, the high yielding cow will 
suffer most with consequent damage to the milk 
composition. Through proper nutritional under­
standing, adjustments can be made to allocate 
the dietary intake of well balanced materials, 
including the compensation for possible defi­
ciencies in minerals and trace elements. 

Disease eJfects 

Disease, or environmental temperature and 
humidity conditions that cause a rise above the 
normal body temperature of the lactating cow, 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



affect milk yield and composition35• The report­
ed effects of mastitis to date are discussed by 
Rook in his reviewn . A decline in solids-not­
fat, fat percentage and protein and lactose 
content from IO to 12 per cent during mastitis 
infection has been reported30• The greatest 
problem which still remains is the possibility of 
subclinical mastitis or other inflammation of the 
udder capable of lowering the protein content. 

It could be shown that subclinical streptococ­
cus and haemolytic staphylococcus infection, 
which may persist at a low level for months, 
have a significant effect on protein content. 
The milk from infected quarters was 0.5 per 
cent below the protein content of the uninfected 
quarters 43. 

Successful treatment of the bacteria with 
penicillin mayor may not reHort. the level of 
protein, depending to some extent on the stage 
of lactation of the cow and the severity of the 
attack. 

The problem of mastitis has by no means 
been solved by the use of antibiotics. This in 
turn mean!. that the composition of much milk 
will continue to be affected. 

GENETIC ASPECTS OF THE PROTEIN CONTENT OF 

MILK 

The evidence for genetic vanatlOn in the 
composition of milk may be divided into three 
sources: Breed differences, sire differences and 
individual differences. 

Breed differences 

The fact that characteristic differences exist in 
milk composition between the dairy breeds is 
well known. Recently, new data have been 
added by Gaunt et al 7 and Nielsen21l. 

In general it can be said that the breeds with 
the higher milk fat test are alw higher in 
protein. Already this interbreed variation indi­
catt's that the composition of the milk is gene­
tically determined. In Table 1 thf' most im­
portant substances of milk are shown together 
with the relation of thest' substances to each 
other. 

The evidence from breed data certainly is 
indicative of a genetic difference in composition 
of the milk of dairy cattle. However the inter­
breed differences can only occasionally be used 
in order to change the quality of the milk. 
Therefore the main interest has to be concen­
trated upon within breed selection. The 
different averages given for Jersey in Table 1 
indicate the possibility for this selection. ' 

Sire d(tJerences 

Variation among sires in the protein content 
of their daughters' milk has been reported by 
several workers. However, it must be mentioned 
that the interpretation of such data has to be 
made with caution when the data extend over a 
long period of time, where all the non-genetic 
factors mentioned in the last chapter may be 

'responsible for a sizable portion of the sire 
differences. This difficulty can be overcome al­
most entirely if the daughters of sires are tested 
in special progeny test stations or when data of 

TABLE J. COMPosmON OF MrLK IN SOME DArRY ,BREEDS. 

Fer cent of Protein Lactose 
Breed per unit per unit Authors 

Fat Protein Lactose of fat of fat 

Ayrshire.,_. _,_",,_,,_,,_,,_" 4.00 3.53 4.67 0,88 1.17 ESPP 
Brown Swiss._~_",_,,_,_, 4.01 3.61 5.04 0.90 1.26 

" Guernsey. 4.95 3.91 4.93 0.79 1.00 " Holstein .. 3.40 3.32 4.87 0.98 1.43 " Jersey, .. ,_"_,,,_,,_~_"",_"",,_, 5.37 3.92 4.93 0.73 0.92 " Swedish Red and White .. );94 3.92 5.22 0.84 1.32 HANSON" 
German Lowland breeds. 3.20 3.10 4.60 0.97 1.44 LEYDOLPW5 

German Highland breeds 3.64 3.45 4.96 0.95 1.36 " Red Danish. 4.64 3.88 0.84 - JAKOBSENH 
Black Danish ..... __ ,_. 4.47 3.75 0.84 - " Jersey (Dan.) .... _,_,_""_ 6.40 4.36 0.68 

" 
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large comparable daughter groups from sires 
used in A.I. centres are compared. An example 
of sire differences are given from the German 
progeny test station Loga10,1l: 

Sire No. of Protein 

"Harald" 
"Jager" 

daughters content 
15 3.40 
16 3.22 

(and its 
variation) 

(3.02-3.57) 
(2.96-3.28) 

This comparison gives a good indication of 
the possibilities for selection on the basis of 
protein content of milk. 

Individual differences 

The evidence for heritable differences in 
protein content between individual cows and the 
great potentialities for selection can be clearly 
demonstrated if cows with extreme differences 
are taken as examples. 

The extreme variation of all three constituents 
of milk shown in Table 2 gives an indication 
that the protein content might be controlled by 
many genes and that different sets of gene~ may 
be responsible for the three constituents. This 

I!. useful in that it shows the association be­
tween two characters on which the same genes 
have effect. 

Values for the phenotypic correlations be­
tween milk constituents, which form the basis 
for the genetic correlations mentioned are 
given by different workers24 ,H>,17,20,37. The most 
interesting correlation is the one between 
protein content and fat percentage and was 
given as high as 0.7-0.9 in data which were 
mainly derived from monozygous twins. Recent 
publication!. based on field data, however, 
indicate that this correlation is not as strong. 
Figures between 0.4 and 0.5 are given and the 
opinions are expressed that a selection for high 
protein milk with an intermediate fat percentage 
would be successful. 

10 illustrate these relations an example is 
given in Fig 5 from a Belgian publication40• 

Fig. 5 illustrates an investigation of 1,085 
milk samples from as many cows, which were 
classified according to the lactation stage. Cows 
with high fat percentages and cows with low 
fat percentages were grouped together and it 

TABLE 2. COMPOSITION OF MILK OF INDIVIDUAL COws. 

Cow Brc",d 
Fat 

._. 

No. 110.-.-_ ~"" .. -'. Friesian 3.80 
No.98. ______ .. 4.10 
NO.46 __ ._. ___ 

S'~iss 
3.30 

A ..... - .... - .... - .. - .. __ .... - .. B. 3.20 
B ..... _ .... _ ... _ .. _ .... _ ... _ 

FrI~sian 
4.20 

No. 1 .__ __ ._._ ... _ .. _. 3.78 
No, 2 ... __ . _____ 

'Red 
2.92 

Twin pair l. ... _ ... _ ... _ .. Swedish and 
White 4.66 

Twin pair 2. 
" 4.18 

Twin pair 3. 
" 4.02 

question is of great importance because it would 
then be possible by means of selection to raise 
the percentage of protein in milk without 
simultaneously increasi~g the fat content. 

Genetic correlations and heritability estimations 

Studies of the genetic correlations between the 
most important milk constituents will provide 
the answer to the possibility of selection for high' 
protein milk. In general, the genetic correlation 
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Per cent of 
Author 

Protein Lal:tose 

2,59 - KRJZENECKY22 
3.77 - " 3.38 -

MUSGRAVE'· 3,95 -
3.10 

COMBERG 2.82 - (Cit.' ") 
3.86 " 
4.01 4.45 WINZENRlED4. 
2.99 4.47 ,. 
3.48 5.16 " 

--

can be seen that in the former group the fat 
content was on an average 0.824 per cent higher, 
but the protein content only 0.173 per cent. 

These figure& and results obtained by other 
workers led to the conclusion that the fat 
percentage and protein content independently 
vary to a large extent. Kiermeier et al2\ were 
able to show that the ratio between fat and 
protein content of milk varies according to 
season. They observed a weaker correlation in 
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9 10 

FIG.S 

TliE C>lANGES IN MILK PROTEIN OF COWS WITH 

,,'GH ANO LOW FAT PERCENTAGES. 

f>vmmer. Corresponding results have been ob, 
tained in different countries and it is accepted 
that 60-70 per cent of the variation is indepen­
dent and 30-40 per cent of the variation in 
protein content depends on the variation of the 
fat percentage16.34.23. 

Only two papers regarding the genetic cor­
relations between fat percentage and protein 
content have been published and the values of 
0.48 and 0.40 respectively are given36•31; There is 
no doubt that further estimates of genetic and 
environmental parameters are needed to eluci­
date these important relationships. 

The available heritability estimates vary quite 
widely, depending on the material and methods 
used. There are many ways to estimate heritabi, 

lity, but the dam,daughter correlation gives the 
best information. When we have a series of 
dam-daughter pairs, we can look upon the 
daughter's performance as an indicator of her 
dam's breeding value. Tn fable 3 the heritability 
figures from four different studies are given for 
the important components of milk. 

These figures show that the heritability esti­
mates cannot be compared directly. Recent 
American el>timation:.2 lead to the opinion that 
the heritabilities of milk fat, protein solids­
not,fat and lactose percentages aU appear 
to be of the order of 0.SQ39. This means that 
these characteristics should respond to selec­
tion, and about half the superiority of selected 
parents should be realised in the records of 
their progeny. 

In addition to the quantitative inheritance of 
the major milk components, research work has 
been implemented on milk protein fractions 
which are under simple Mendelian genetic con­
tro]33.6.20. Thus far, lactoglobulin and casein 
fractions have been identified by paper and 
starch gel electrophoresis. The beta-globulin 
fraction of milk correspond to the transferrin 
types in the serum of the same cow in regard to 
the number and migration rate of the protein 
zones in starch gel. Transferrin types of South 
African cattle breeds have been studied exten­
sively32, and similar studies on milk protein 
fractions are initiated. Continued research in 
this field will add valuable fundamental genetic 
infomlation about milk composition and secre­
tion. 

The possibilities of selection 

Within the past 8 years preliminary estimates 
of genetic parameters have suggested that 
selection for protein content should be effective. 

TABLE 3. HERITABILITY ESTIMATES (DAM-DAUGHTER DATA). 

Component of milk. No. of dam-
Author daughters 

Protein Fat S.N.F. Lactose pairs 

ROBERTSON's .................... 0.48 0.32 0.53 0.36 500 
POLITIEK" .................... , .. 0.75 0.70 0.70 0.70 217 
LANKAMp23. '" .................. 0.76 0.72 0.83 79 
VANSCHOUBROEK'o ....... , ..... 0.74 0.59 - 0.89 180 

72 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



Johansson 17,18 could prove that the increase 
of fat content by I per cent was accompanied by 
an increase of the protein content by only 0.28 
per cent. The corresponding increase obtained 
from Fig. 5 is 0.21 per cent. The results indicate 
that an increase in protein content cannot be 
obtained through a selection based on the 
determination of fat percentage. 

Sijbrandij38 obtained a variation between 2.20 
and 4.80 per cent in protein content in a material 
of 23,000 cows which had an average of 4 per­
cent fat in their milk and he concluded that the 
fat content cannot be used as the only base of . 
measuring protein content. The great variation 
between individual cows indicate the possibili~ 
ties for selection. 

On account of the partial independence of the 
fat content it seems possible to raise the per­
centage of milk by means of selection without 
currently increasing the fat content. The 
change in milk composition will be slow and 
marketing problems have to be considered in the 
definition for optimum milk composition in 
terms of food production and profit for the milk 

Category Total solids 

A ................. . 12.6 % and higher 
B ................. . 12.0 12.59% 
ct ................ . 11.8 11.99% 
C2 ................ . Less than 11.8 % 

producer. It would seem appropriate, in this 
age of advanced technology, to develop a mass 
analysis test for all components of milk for the 
sole purpose of producing a richer natural milk. 

A mass analysis will be of value to the breeder 
only when the payment is based on all com­
ponents and not on butterfat content alone. 
The Milk Marketing Board in England recently 
made the following recommendations for pay­
ment on quality basis: 

Six hundred thousand cows (about 20 per cent 
of all cows in milk recording) were tested in 1962 
in England and Wales for solids-not-fat. The 
European Committee for milk recording recently 
recommended the protein determination in 
milk for all European countries38. 

When definite goals become more clearly 
established and more research data become 
available from large scale testing, breeding,. 
plans for certain breeds and also herds, can be 
outlined. The first task of a protein-testing­
program, which seems to be very important is 
to prove sires for artificial insemination use_ 

% 

Price 

Standard + 2d 
Standard -
Standard - 2d 
Standard - 3d 
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Ve tid r e X'B 
(Hydrochlorothiazide) 

Highly effective, non.mercurial sa(idiuretic 

for the treatment of both large and small 

,animals. Available in parenteral and oral 

forms of administration. 

In oodema of varying origin Vetidrex considerably 
enhances fluid e,eretion and also causes a marked 
increase in the elimination of sodium and dlioride: 
Than's to its saii.diuretic. Vetidre, is the drug of 
choice not only in udder oedema and vulvar 
oedema of dairy cows, but also, for example, in 
post·operative wound swelli ng, swellings due to 
insect bites and stings, peritars;tis in pregnant 
dairy cows, phlegmon in horses, and oedema in 
pig1e+s. 

Ve+idrex is extremely effective both orally and 
parenterally. Intramuscular-or, in special cases, 
intravenous--iniecfions are suitable primarily for 
instituting treatment, which can then be continued 
with the Vetidre, tablets, thus sparing the 
veterinary surgeon time·consuming return visits. 

Packages: InjecteblEt solut'on (5 ' .. ;) in vail; of 
10 cc. (I cc. = 50 mg.) 

Tablets (50 mg.) 

Bottles of 40 Boluses (250 mg.1 

Plastic Cap,ulEts in Detacheble Cardboard strips 

containing 5 Boluses. 

R elBA LIMITED, BASLE, SWITZERLAND. 

DIST.RIBUTORS: A. S. RUFFEL (PTY.j LTD. 

P.O. Box 7824, JOHANNESBURG. 
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BENDRALAN 
(Potassium phenethicillin) 
The first synthetic genera/­

purpose penicillin 

PROSTAPHLIN 
(Sodium Oxacillin) 

The first special-purpose 
peniCillin orally effective 

against resistant staphylococci 

TETREX 
(tetracycline phosphate complex) 

Broad spectrum antibacterial 
effectiveness with an unsurpassed 

record of safety and tolerance 

UROPOL 
(Tetracycline phosphate complex 
with sulfonamide and analgesic) 

Urinary -antibacterial and analgesic, 
effective throughoutthe urinary tract 

THERE IS 
A BRISTOl 

ANTI­
-BIOTIC 

FOR 
AlMOST 
EVERY 

BACTERIAl 
INFECTION 

KANFOTREX 
Kanamycin Sulfate + Amphomycin 
+ Hydrocortisone an antibacterial 

Antiallergic Anti Inflammatory 
ointment 

for further information 
please write to: 

TECHNICAL INFORMATION DEPT. 
B.l. PHARMACEUTICALS (PlY) LTD 
P.o. Box 2515 Johannesburg. Tel. 22·2735 
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PENTREX 
(Ampicillin) Broad-spectrum peni­
cillin active against Gram-negative 

and Gram-positive organisms 

PROSTAPHLIN·A 
(Sodium cloxacillin) 

Orally effective penicillin for the 
trealment of pyogenic cocci includ­

ing all resistant staphylococci 

BRISTACIN-A 
(Rolitetracycline-nitrate) 

For the control of infections 
due to tetracycline-sensitive 

organisms 

KANTREX 
(Kanamycin sulfate) INJECTION 

A special purpose antibiotic particu­
larly valuable for infections due to 

Gram-negative organisms­
including Proteus 
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J. S. Afr. vet. med. Ass, 35 (I) 1964 

SOME PROBLEMS Of' AN EXPORT SLAUGHTER HOUSE 

L P. COLLY -- Department of Veterinary Services, Lobatsi, Bechuanaland. 

A Paper delivered at the Meeting 0/ the Public Health Group during the 58th Annual Congress 1963. 

INTRODUCTION 

In this paper an attempt is made to discuss 
firstly, conditions peculiar to the Lobatsi 
Abattoir, and then more general aspects which 
relate to meat hygiene in Southern Africa. 

ORGANIZATION AND SET-UP 

It is necessary to outline the set-up at Lobatsi 
'because it is completely different from those 
obtaining in the Republic and very similar to 
the set-up at the Cold Storage Commission's 
abattoir in the Rhodesia~. 

In Bechuanaland we have only the one major 
abattoir, apart from village abattoirs, and this 
plant handles 90 per cent of slaughter-stock 
produced in the territory. The small balance is 
derived mainly from Ngamiland and crosses the 
Zambezi river to Northern Rhodesia for slaught­
er. 

Our complete kill is for export with approxi­
mately 50 per cent to the Republic of South 
Africa, 5 per cent to the Congo through Katanga 
and the balance of 45 per cent to the United 
Kingdom. 

The Bechuanaland Protectorate Abattoirs 
Limited has, as major shareholder, the Common­
wealth Development Corporation with the 
Government and a Producers Trust each having 
a quarter interest. 

The role of the Veterinary Department 
Originated solely as a Meat Inspection and 
Grading service but, especially since the develop­
ment of overseas markets, we have become more 
and more intimately associated with all aspects 
of slaughtering and processing, because every 
item leaving the plant must be covered by a 
veterinary certificate. Thus we have to foHow 

77 

every stage, sometimes rejecting products long 
after actual primary inspection. Furthermore, 
attached to the abattoir and run by an ancillary 
company, is a deboning and canning factory 
which also falls entirely under our supervision. 

Our biggest difficulty in this aspect is that we 
have little direct authority apart from the 
standard meat inspection laws; consequently 
any demand for improvement has to rely largely 
on persuasion, with threats of withdrawal of 
certificates if one gets no response. This latter 
course is a step not lightly to be taken unless one 
is in a very strong position~especially as many 
aspects requiring improvement include tbose 
small but so important points that people outside 
the Veterinary Public Health sphere do not 
always feel, really justify such attention. It is 
significant that we have made our greatest strides 
in hygiene when we have run into trouble with 
our various markets, and have had thereby a very 
powerful weapon. 

SAl MONELLOSIS 

This is by far the most worrying condition, 
being always a hidden danger and a very im­
portant entity for which the United Kingdom 
and other European countries are particularly 
on the lookout. 

InitiallY, we experienced some difficulty with 
contamination in boneless beef and offal 
shipped to Britain, and the various cuts in­
criminated showed a predominance of fore­
quarter contamination, with isolated hindquarter 
cuts. 

We found that by paying particular attention 
to the following aspects and generally keeping 
a tight rein on hygiene, the contamination has 
disappeared and subsequently our laboratory 
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has only picked it up when the abattoir slackens 
its general t>tandards:-

(I) Washing down feet, legs and belly 
immediately after stunning to remove 
gross dirt. 

(2) Insistence that slaughtermen rinse hands 
after cutting off legs and before ripping. 

(3) Very important is it to completely pro­
tect the lower shoulder and skin while 
backing off takes place. 

(4) Protection of shins during evi~ceration 
by use of sidehooks. 

(5) Correct handling of offal with avoidance, 
in tongues, of exposure of tongue meat 
until the head is thoroughly cleaned. 

(6) Introduction of a high pressure spray at 
350 lbs/sq. in. pressure or alternatively 
but less desirable a sterile cloth for 
each carcase. 

Referring to point (l )-there is no doubt that 
the ideal is a !'prayrace immediately before 
slaughter. Water should be changed frequently 
to avoid any buildup of bacterial load through 
recirculation. 

There is no doubt that salmonellosis is the 
biggest threat to one's export market and by its 
nature requires perpetual vigilance; in particular 
to basic hygiene practices. When one is un­
fortunate and gets a consignment detained, the 
United Kingdom authorities keep a tight con­
trol for many months on sampling, distribution 
and sales, 

Ope tip received, indirectly, from Australia 
and which is of great value is-that whenever any 
meat is seized the veterinary authorities of the 
exporting country must insist that an adequate 
sample of the offending consignment is re­
turned for them tc carry out their own tests: 
For example. one consignment of Lobatsi livers 
wa!. stated as b;:ing grossly (up to 10 per cent) 
infected with fluke, hydatid cysts and bacillary 
necrosis, It is our experience that hydatids in 
the bovine Jiver do not exceed 1 per cent and 
bacillary necrosis is even more rare; nor have 
we ever received a consignment of cattle that 
have anywhere near shown such a high rate of 
liver fluke; which in this country i~ limited to a 
well-defined area from which not many slaughter 
stock are derived, Thus samples of the offend-
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ing consignment could have either enabled us to 
be satisfied as to the contamination or enabled 
us to refute the allegation. 

OEDEMA 

This is a term perhaps coined by ourselves 
and refers, not to a pathological condition, but 
to a physiological one, which is primarily the 
result of fatigue in fairly lean, even at times fat, 
well-fleshed carcases, coupled with inadequate 
rest. It appears more frequently in cattle 
trekking long distances, Our longest trek is 
from Ghanzi, nearly 500 miles taking three 
weeks. Distances of I50/2eO miles are not un­
common; often with a further 250 miles by train. 

This condition is not as gross as bull oedema 
and does not show the classical oedema between 
the dorsal spines; often not around the kidneys. 
The gelatinous fat shows especially in the pre­
femoral region of the flank and the axilla. By 
incisions an endeavour is made to asse!>s whether 
the fat will set or not; the more seen of this 
condition. the more difficult it is to set a con­
sistent standard, 

Where this meat is for local consumption one 
could quite safely be more lenient, but we burnt 
our fingers during deboning of a particular 
batch of which we had already condemned 
50 per cent. 

Although after chilling, these carcases ap­
peared to have superficially set, it was found 
that on deboning the intermuscular septae were 
:.limy and gelatinous, When frozen and then 
thawed the meat presented an unpleasant ap­
pearance. with excessive drip. Arrangements 
were made for one of these carcases to be proces­
sed as corned beef and it was found that the loss 
in weight during pre-cooking rose from a normal 
of about 35 per cent to as high as 46 per cent. 
The bully beef produced was perfectly satis­
factory except for its pale colour, If worked in 
with normal beef it would have been unnotice­
able. During the past three years we have 
condemned 833 carcases for this condition, and 
subject to further research and the finding of a 
suitable price structure. I feel we have every 
justification for attempting to save this meat for 
producer benefit, without sacrificing any of our 
standards as food hygienists, 
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SUBCUIANEOUS GRANULOSIS 

For quite a number of years we have had a 
condition known as subcutaneous granulosis. 
This has been treated empirically on its merits of 
saleability, because of its apparent chronicity. 
Only recently was it discovered that this was in 
fact besnoitiosis (globidiosis). One is now very 
unsure as to how an export abattoir should 
treat this condition. In the vast majority of 
cases there are no skin lesions thus indicating a 
longstanding condition. This is not, we are 
assured, transmissable to man but what is our 
position if diagnosed for example during re­
inspection in Britain? Is there any possible 
danger of mechanical tram,mission to animals 
in the United Kingdom? Are we laying our­
selves open to criticism for passing this condi­
tion? 

One's natural reaction is to condt'mn out of 
hand to be safe, but that wo'uld not be a correct 
interpretation; thus here is an urgent need for 
recommendations on the meat inspection 
aspects, with reference to judgment. 

BLOOD-SPLASHING 

During deboning of carcases and even at 
final examination, we have had a lot of difficulty 
with blood spashing especially in prime cattle. 

This occurs primarily in the longissimus dorsi 
muscle and even throughout the whole fore­
quarter. This occurred through circumstances, 
due to the construction of the abattoir, whereby 
bleeding occurs on the first floor with a time 
lapse after stunning of f-2 minutes. This is 
essentially a problem of deboning as it is normal­
ly only seen as the carcase is processed. Such 
meat is unfit for export on the basis ofmarketing; 
in. respect of corned beef the bloodsplashing 
shows as dark red-brown patches. 

A temporary solution has been the use of 
pithing caneS but the ideal is immediate sticking. 
~n indication of the extent of the problem is the 
rejection during 1963 of some 1,366 lbs off a 
1igh-grade cut. 

BONE TAINT AND SOURING 

These are problems more especially of hot 
/feather and are often coupled with inadquate 
'est of animals. Knowledge of cold-rooms and 
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local conditions assists one greatly in knowing 
when to anticipate trouble. 

With de boning one has to be careful in 
judgment, bearing in mind that freezing stops 
the condition, but there is the timelag between 
deboning, freezing and then thawing at the 
consuming end. True taint is not often found 
but souring at the aitchbone is not uncommon. 
This latter can be remedied by sampling a 
generous slice of meat at the "split". 

CANNING 

In the cannery the Veterinary Department has 
had to undertake the dllties performed in the 
Republic of South Africa, by the South African 
Bureau of Standards and their cOQperation has 
been of the greatest value to us. 

The cannery inspection and deboning necessi­
tates an inspector on full time duty and although 
much is dull routine, it is essential to be con­
tinually on the alert throughout the whole plant 
to ensure the highest standards at all time, and 
to anticipate the beginnings of trouble- so to 
avoid any check to the export markets. 

REVISION OF MEAT INSPECTION LAWS 

Many of our problems especially concerning 
salmonella can only be avoided by the constant 
application of the highest standards of hygiene 
and slaughter technique. The time has now 
come in Southern African where far greater use 
must be made, not only of veterinarians but 
particularly of food hygienists in public 
health. They must be given more direct powers. 

It is therefore very important to implement 
proposals in regard to revision of our meat 
inspection laws. Dr. H. Thornton is strongly 
of the opinion that So~thern African countries 
should get together and unify and revise its 
several laws, to present a strong and uniform 
front to their many importing countries. Iv. 
Bechuanaland this is strongly supported. 

A particular illustratior. is tLat of measles: In 
Lobatsi there is now a very serious storage 
problem in regard to detained measles as our 
daily kill has gone up from 350 to 630 with very 
little increase in cold-room facilities. Our 
incidence is 4-5 per cent and thus there is great 
difficulty in the flush season. 
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As far back as 1961 the Federal German 
Authorities reduced their requirements to 6 
days at -lOoe (l4°F) with an indication of 
shorter times at lower temperatures e.g. 3 days 
at -18°e (O°F) which ii> quite feasible in 
Lobatsi and even in many other existing plants. 

Another aspect is the additional measle cuts; 
into fillet, brisket and chuck in particular. In 
Lobatsi these are of negligible importance in 
regard to final judgment in the bovine. Here is 
another big field for revision. In Lobatsi a 

survey of over 500 measly carcases revealed the 
following information:-

(a) In only 3 out of 117 condemned was it 
necessary to go beyond head, shoulder and 
heart inspection and in only 12 out of 383 de­
tained carcases would one have needed only one 
more cyst to effect condemnation. 

Is not the time then ripe to investigate, dis­
cuss and take action on these points? 

Lastly but by no means least may it be em­
phasized that there can only be one standard of 
meat hygiene, and that is the highest. 
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The modern syringe with pr~ctic~1 6dvftnt~ges over gl~ss syringes. 
St9rilis~tion by Boiling or Aotoclftving. 

Obtainable in All Nylon , Veterinary (record metal tip ) and Luer Lock. All syringes 
inte rchongeable with eoch other. 

Le~flets ~nd pftrticulftrs obtainable, on request, from the Sole 
for the Republic of South Africa . 

SURGICAL & MEDICAL 
[L. CLARKE (PTY. ) LTD . ] 

76a, KING GEORGE STREET, HOSPITAL HILL, 
P.O. Box 4446, JOHANNESBURG 
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Agents ~nd Distributors 

SUPPLIES 
JOHANNESBURG 
Telephone 44-3095 
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EXPERIMENTAL ANIMALS 

Seventy-five weaners born 15 May to 15 June. 
1961, were divided according to weight and type 
into three comparable groups of 25 each on 20 
November 1961. Each group contained 18 
German Merinos and seven Dormers (recognised 
breed originating from Dorset Horn x German 
Merino). Sex distribution was as follows: 

Group I: Thirteen ewes and twelve wethers. 
Group 2: Ten ewes and fifteen wethers. 
Group 3: Eighteen ewes and seven wethers. 

All three groups ran together for the duration 
of the trial and were treated as follows: 

Group I 
Treated on I December, 1961, with 22 
grams of a commercial preparation of 
phenothiazine (97.5 %) purity, 52 % par­
ticles of not less than 5iJ. and 84 % not less 
than 1511- (as determined by the Andreasen 
pipette method). 

This group had access to a mineral lick 
containing 10 % by weight of phenothiazine 
(as above) at night (5 p.m. to 7 a.m.) 

Group 2 
Treated on 1 December, 1962, with 2 grams 
thiabendazole (a 68 % water dispersible 
powder was used) and had similar access to 
a mineral lick containing I .25 % thiabenda­
zole. 

Group 3 
This group was treated with 2 grams thia­
bendazole at approximately six weekly 
intervals on 1.12.1961, 15.1.62, 1.3.62, 
14.4.62.2.6.62,14.7.62,5.9.62. and 13.10.62. 
This group received a non-medicated mine­
rallick at night. 

All three groups were weighed at monthly 
intervals and one animal from each group was 
slaughtered on I March, 1962, and on 1.6.62, 
3.9.62 and 10.12.62. 

COMPOSITION OF MINERAL LICK 

(a) Basic lick 
40 lb. salt 
40 lb. bone meal 
10 lb. agricultural lime 
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5 lb. sulphur (flower) 
4 oz. magnesium sulphate 
I oz. cobalt chloride 
2 oz. manganese sulphate 
8 oz. copper sulphate 

10 lb. molasses 

(b) Phenothiazine lick 
Eleven pounds of phenothiazine was 
added to 100 lb. of the basic lick. 

.( c) Thiabendazole lick 
Ten pounds of a mixture of I .375 lb. 
thiabendazole and 8.625 lb. tribasic 
calcium phosphate was added to 100 
lb. of the basic lick, thus providing 
a lick containing I ,25 % thiabendazole. 

The total amount of lick consumed was 
established and the average daily intake per 
animal estimated. 

GRAZING 

All three groups grazed together during the 
day but were divided at night. Grazing con­
sisted of cocksfoot grass, clover, oat stubbles, 
lucerne, kikuyu grass, babala grass, serradella, 
turnips, oats, vetches and lupins. Grazing camps 
were frequently rotated. 

EXPOSURE TO OTHER ANIMALS 

From February 2. 1962, the three groups 
grazed together with other sheep and cattle 
which received anthelmintic treatment with 
various drugs at various times. 

OTHER TREATMENT 

All experimental animals were treated with 
hexachlorophene for liver fluke in January. 
March, June, August and September. 1962. 

Sheep were inoculated against blue tongue, 
enterotoxaemia and black quarter in October, 
1961 and 1962. 

POST MORTEM EXAMINATION 

The post mortem examination follo\\ed the 
technique described by Reinecke et als with the 
following modifications: the duodenum was not 
separated from the jejunum and the caecum 
and colon walls were not digested after the 
first two examinations. 
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WEIGHING AND SHEARI~G 

All animals were weighed regularly and were 
shorn on 27.1 J .62 when pre- and post-shearing 
weights were obtained. Wool specimens were 
collected and submitted for analysis to the 
South African Wool Textile Research Institute, 
Grahamstown. 

RESULTS 

1. POST MORTEM 

The numbers of nematodes and species re­
covered post mortem are summarised in Table l. 

The predominant genera present were OSTER­
TAGIA, TRICHOSTRONGYLUS and HAEMONCHUS, 
CooPERIA, BUNOSTOMUM, CHABERTIA, TRICHURIS, 
MARSHALLAGIA, NEMATODIRUS and OESOPHA­
GOSTOMUM were occasionally found. 

Ostertagia circumcincra and O. trijurcata (c.f. 
Table J). The largest number of worms was 
recovered from all three groups in March; less 
in June and September, and moderate numbers 
in December. 

The group on low level thiabendazole (Group 
2) had less worms than those dosed every six 
weeks with thiabendazole (Group 3). At every 
autopsy more worms were recovered in the 
group on low level phenothiazine (Group J). 

Trichostrongylus axei, T. colubriformis and 
T. vitrinus (c.f. Table I). 

With one exception (June, 1962) the number 
of worms recovered at post mortem was the 
least in sheep dosed regularly (Group 3); in 
moderate numbers in ,those on low level thia­
bendazole (Group 2) and the highest in those on 
low level phenothiazine (Group I). 

Table f.-POST MORTHA RFSl'LTS Of EXPFRIMEl\TAL ~FEFP 

Slaughter WOR~'S RECOVERED 
Da~e Groups 

)"'1 Coop'" Ost'" Trich .. H.c." Bun" Tr.'" I( 
,,,, Des'" Mars" 

I-
t. 3.62 I 115,512 (5,568) ". 1 .676 l72) 150 - - 20 ! _ .. 

2 601 (5) 642 43 (2) - - I - - -
3 1,677 (23) 423 (23) 797 (47) 6 - 2 

I. 6.62 I 165 (I) 4,803 (7) 115 2 '- -
1--- i-

2 5 jJ) 25 .... ~ 5 - 4 I I - .... 

3 146 (I) WI (4) 32 - - 7 - W) 2 

3. 9 62 I I 3,277 3 
! 

4 -
! I 

I I~I 
I-~ ~-

2 15 104 - 5 -
I~"" I~-

3 22 23 I - 31 - - 3 

10.12.62 1 3,570 14,001 42 I 10 I 3,137 -.-
2 i 287 629 20 - .... 6 - 170 -

1-
3 482 I JO 3 - -

1 
31 -

• List of ab!Jreliations: .... Figures in parenthesis indicate 4th stage larvae. 
H.c. haell!onchus (onfortus 
Os!. Ostertagia spp. (0. circumcincta & D. trifi'rcata) 
Trich. = Trichostrongylus spp. (T.a>ei. T. colilbriformis T. vitrinus) 
Bun. Bunostolllulll trigonocephaillm 
Tr. Trichtlris spp. 
Chab. Chabertia ovina. 
Coop. Cooperia curticei 
Nem. Nematodirus spathiger 
Oes. Desophal!ostomllnl columbianul1I 
Mars. Marshal/agia marshatli 
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Haemonchus contortus 
All three medications apparently gave good 

control of this parasite which is of Jess im­
portance in this area as judged by the counts. 
One relatively high count of 750 was recorded on 
1.3.l962 in an animal dosed on 15.1.1962 with 
thia bendazole. 

Cooperia curtice; 
The sudden occurrence of Cooperia cur/icel 

in the animals slaughtered on 10.12.1962 is 
probably due to the normal seasonal rise. 
Muller'. 

2. WEIGHT GAINS 

Periodic average weights of the experimental 
groups are presented in Figure 1. 

The graph in Figure 1 clearly shows a steady 
increase with a bias in favour of the group 
receiving low level thiabendazole. 

3. WOOL WEIGHTS 

All the experimental animals were shorn on 
November 27, 1962. The wool weights of the 
German Merinos were recorded by weighing 
individual animals before and after shearing. 

The average recorded wool weights for the 
groups were: 

Phenothiazine 10 % low level: 7 lb. 
Thiabendazole I 25% low level: 8 lb. 
Thiabendazole six weekly.. ....... 7.7 lb. 

When interpreting these results the breed of 
the animals must be considered. The German 

Figure I.~·LI\ I WH(dIT III EXI'IRIMJ..!>ITAL GRotl'S 

>:ci 
...l 

l-
X 
v 
WJ 
~ 

160 

140 

120 

100 

1<0 
Group I !Phenothiazine 1,,11 1e1<:1) 
GrllUr 2 (Thiabendazole low level) 

._0 

Gr"l1(1 ~ (Thiahendawle do,jllg c\<:ry 6 week,) 60 ~~ __________________________________________________ ~ 

N D J F 1\1 A M J 

1962 

The average weights on 14.11.1961 were 62.3 
lb. for Group 1,61.9 lb. for Group 2 and 62.2 
lb. for Group 3. On 21.11.1962 the respective 
weights were 128, 143.3 and 138.2 lb. The gain 
per group over the period under survey was: 

Phenothiazine 10 ~~ low level: 65.7 lb. 
Thiabendazole 1 .25% low level: 81.4 lb. 
Thiabendazole Six-weekly: 76 lb. 

A SON 0 J F 1\1 A 1\1 J .I t\ 
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Merino is a dual purpose sheep and not primarily 
a wool producer. 

Representative wool samples were collected 
from individual animals, ten each from Groups 
1 and 2 and nine from Group 3, and sub­
mitted to the South African Wool Textile 
Research Institute. Examinations included fibre 
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thickness, wool fat, sweat, dry weight, and 
Wfathering index. 

Statistical analysis of these results did not 
indicate any significant difference between the 
.three groups. 

4. AMOUNT OF MINERAL LICK CONSUMED 

The amount of mineral lick consumed was 
established and is shown in Table 2. 

dosing of thiabendazole controlled these geLera 
as well as H. contortus and Cooperia curticei. 
The last two species mentioned however ",ere 
either absent, or present in small numbers. 

Thiabendazole dosed at six weekly intervals 
gave almost as good results as low level adminis­
tration of this drug and superior to low level 
phenothiazine. 

The daily intake of phenothiazine was ap­
proximately 815 mgm., while sheep consumed 

Table 2. AMOlJNT OF LICK CONSUMED 

I 
Group Period 

- I--
I 12.61-56.62 

1. Phenothiazine Low level. . ... 
6.6.62-5.12.62 

1--' 
1.12.61-5.6.62 

2. Thiabendazole low level. ... 
6 6 62-5.12.62 

I 1261-5.6.62 
3. Thiabendazole Six weekly 

dosing .................. ., .. 6.6,62-5,12.62 

The average daily intake of mineral lick 
showed a direct ratio to the weight gains of the 
three groups. The phenothiazine low level 
group consumed 158.5 lb. lick during the period 
under survey, the thiabendazole low level group 
202.5 lb and the thiabendazole dosed group 
196 lb. During the latter half of the trial, the 
average daily consumption of lick increased 
from 9.7 to 11.2 grams in the thiabendazole 
dosed group. 

The phenothiazine group received an average 
of 815 mgm. pure phenothiazine daily and the 
thiabendazole low level group averaged 135 
mgm. thiabendazole daily. 

DISCUSSION 

Gibson 1 reviewed the literature on low 
level phenothiazine dosing and concluded that 
H. conrortus showed greater sensitivity than 
other species. Phenothiazine in a lick did not 
Control OSTERTAGIA and TRICHOSTRONGYLUS 
sPp. in our trial. On the other hand low level 
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Estimated Active 
Lick Number Average ingredient 

consumed of daily in 
in lb. Animals 1 .. 0!' tion grams 

in grams per day 

84 24 8.5 0.82 

74.5 22 8.4 0.81 

103.5 24 10.4 .13 
1-

99 22 11.1 .14 

96 24 9.7 -
. ... 

100 22 11.2 -

135 mgm. thiabendazole daily. The intake of 
the former is more than adequate, Gibson 1 • 

The thiabendazole intake was probably excessive 
as the total worm burdens of OSTERTAGIA spp. 
and TRICHOSTRONGYLUS spp. ""ere reduced 95 % 
and 90 /~ respectively, when compared to the 
sheep on low level phenothiazine. 

The major defect of this experiment was that 
all groups grazed together with other animals 
during the day and were only separated at night. 
The main objective of low level administration 
is reduction of infective larvae on the pastures. 
This in fact, did not occur as evidenced by. the 
presence of immature worms particularly in the 
group receiving low level phenothiazine. Few 
immature worms were recovered from animals 
in both thiabendazole groups. This confirms 
the observation by other workers of the high 
efficacy of this drug against immature worms. 

These results not only confirm the efficacy of 
thiabendazole but are of practical value. Sheep 
can graze on infected pastures with a greater 
degree of protection from acute parasitism as 
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fewer larvae develop to adult worms. This 
advantage over phenothiazine is undoubtedly 
due to the efficacy of thiabendazole against 
immature worms. 

The increased consumption of medicated and 
non-medicated licks in both thiabendazole 
groups, was due either to palatability or in­
creased appetite, Gordon9

• This probably 
materially influenced live weight gains. The 
cost of anthelmintics varied with each group. 

Groups I and 2 received an initial therapeutic 
dose of phenothiazine and thiabendazole re­
spectively and thereafter medicated licks for a 
period of 369 days. During this period group 3 
was dosed with thiabendazole at 2 grams per 
s:leep on eight seplrate occasions. In Group I 
each sheep consumed an average of 0.8 grn. 
phenothiazine daily, i.e. 314 gm. plus an initial 
dose of 22 grams. At bulk prices the cost was 
RO.34 per sheep per annum. Similarly the cost 
of thiabendazole for each sheep in Group 2 

was R2.17 while Group 3 received thiabendazole 
costing RO.67. 

The liveweight gains over this period were 
65.7 lb., 81.4 lb. and 76 lb. for Groups 1, 2 and 
3 respectively. Thus Group 2 gained 15.7 lb. 
and Group 3, 11.3 lb. respectively over Group 
I. When converted to dressed weight, Group 2 
gained 9.4 lb. and Group 3 gained 6.8 lb. At 
current producer prices ofRO.20 per lb. Group 2 
showed an increased income of RO.05 and 
Group 3 Rl.03 over Group I. Obviously the 
most profitable method, of the three used in 
this trial, was dosing thiabendazole at six weekly 
intervals. 
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,ASSEMBLING AVIAN AND SMALIJ ANIMAL SKELETONS BY USING A CHEMICAL 
AID 

W. A. DE KLERK, L. ABRAMS, L. S. PRETORIUS Poultry Section, Veterinary Research Institute, 
Onderstepoort. 

SUMMARY 

An easy and practical method of preparing 
avian and small animal skeletons is described. 

When carcasses are boiled in a solution of 
sulphurated potash of appropriate concentration 
for a short time, the removal of muscle and 
fascia is simplified. The ligaments are not 
damaged by this process, provided it is correctly 
used, but become dry and hard and thus hold 
the rkeleton together. The concentration and 
period of application of sulphurated potash 
depend on the age of the animal. No major sex 
and species differences were noticed. It is 
difficult and impractical to prepare the skeletons 
of large animals like cattle and horses in this 
way but parts of their skeletons may be treated 
in this manner and then be mechanically 
joined together. 

INTRODUCTION 

Preparing skeletons by using wire is tiresome 
and time consuming. In most cases the carcass 
is boiled in water for lengthy periods to soften 
the flesh and to render it easily removable. 
After boiling and removing the flesh, the viscera 
being removed before boiling, the bones are 
cleaned and defatted. In many cases small 
dental drills are used to make suitable holes in 
the bones through which wire is threaded or 
small bolts inserted, but the mounting of skele· 
tons of small animals by these methods is 
exceedingly impracticable. The spinal column 
when joined together with wire loses its shape 
and the vertebrae can ot be phced in juxtaposi· 
tion. 

Boiling the carcass in a solution containing 
sulphurated potash (B.P.e.) is a very successful 
and practical method of processing skeletons. 
Sulphurated potash, known as liver of sulphur, 
has a smell similar to that of hydrogen sulphide. 
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It is almost completely soluble in two parts of 
water and should be stored in well-closed con­
tainers. 

METHOD 

The animal must be killed with an anaesthetic 
so that the bones and ligaments are not injured 
or displaced. 

After the carcass has been skinned, the eyes, 
tongue, oesophagus, trachea and all viscera are 
dissected out. Muscles and fascia within reach 
should be removed with a scalpel and scissors. 
As much soft tissue as possible should be re­
moved but without damaging the ligaments as 
they are the only means by which the skeleton is 
held together after the boiling process. 

It is necessary to sever and remove all the 
flexor and extensor tendons before boiling as 
they contract to such an extent that it is very 
difficult to extend the toes after the boiling 
process. 

Should it be necessary to stop work after the 
boiling stage, the skeleton wrapped in a damp 
cloth, can be stored in a refrigerator. It is not 
advisable to immerse the skeleton in water for 
long periods as the ligaments are weakened if 
soaked in water too often. 

The sulphurated potash is pulverized, weigh­
ed and added to water; the mixture is thoroughly 
stirred and boiled for 3-5 minutes. At this 
stage the carcass is immersed in the solution, 
which should be used once only. 

Tb_e corrosive action of the chemical wilI 
slowly soften and corrode away most of the 
remaining flesh and other soft tissue. The liga­
ments are not damaged provided that the con­
centration used is not too strong or that the 
chemical is not applied for too long a period. 
A low concentration applied for an extensive 
period is also harmful to ligaments and cartilages. 
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At intervals of 2-3 minutes the muscles 
covering the cervical vertebrae should be probed 
with forceps to find if they are still firmly 
attached. As soon as they are soft and come 
a way easily the carcass must be removed from 
the solution. 

The skeleton is then immediately placed in 
water, and ~~s sulphurated potash is harmful to 
the hands the use of surgical gloves is advisable. 
AU the remaining flesh is now removed from 
the skeleton, a procedure that is the most time 
consuming. The limbs need the most careful 
handling. The thoracic and lumbar vertebrae 
are very rigid whereas the cervical vertebrae are 
more flexible. The brain must be removed 
from the skull as it will decompose if left in 
situ. This is done by making one small opening 
through the skull in each of the orbital cavities. 
The brain is forced out through these holes with 
water which is introduced with a syringe into 
the cranial cavity through the foramen magnum. 
This is repeated a few times to ensure that all 
brain tissue is removed. 

After removing the skeleton from the water 
it must be mounted in the desired position as 
soon as possible, before the ligaments dry out 
and harden. Should work on the skeleton be 
stopped at any stage it is advisable to wrap it in 
a damp cloth and store it in a refrigerator. If 
the ligaments of any part are too rigid after 
refrigeration that part or the whole skeleton 
must again be immersed in water. By using 
retort stands and string the skeleton is sus­
pended in the required position. Care must be 
taken that most of the weight is carried by the 
more rigid parts of the skeleton such as the 
thoracic and lumbar vertebrae, whilst the neck. 
legs and wings are so suspended that they carry 
a minimum weight. The toes are clamped to 
the wooden platform on which the skeleton is 
placed. All attachments can be removed after 
about 24 hours when the ligaments will have 
dried out and hardened. [f the skeleton is well 
balanced it will stand without any support. 

The skeleton can be submitted to the defatting 
or degreasing process before or after it has been 
mounted in the final position, but preferably 
after final mounting. A degreasing apparatus is 
used to extract all the remaining marrow and 
fat from the medullary cavities. It consists of 
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large stainless steel compartments; electrically 
heated; one compartment is used as a boiling, 
and the other as an evaporation, chamber. A 
cooling coil is situated at the top of both of 
these chambers, through which cold water cir­
culates to condense the vapour. The boiling 
chamber is filled with trichloroethylene and the 
skeleton is completely immersed and held in 
position by attaching small weights to it: A 
piece of string or wire must be attached to the 
thoracic or lumbar vertebrae to allow easy 
removal of the skeleton from the trichloroethy­
lene. 

The defatting process has two phases. The 
skeleton is placed in the boiling chamber and is 
boiled in trichloroethylene for a minimum of 
48 hours but it can be boiled for 5 to 7 days 
depending on the size and species of the skeleton. 
During this period all the fat and medullary 
tissue is dissolved by the trichloroethylene which 
penetrates into the medullary cavities. In the 
evaporation compartmcnt all the trichloroeLhy­
lene still remaining in the bones is removed. 
The skeleton should remain in this chamber for 
about 48 hours. The defatting process is not 
harmfull to ligaments or bones. If this de­
greasing apparatus is not available, the skeleton 
can be defatted by placing it in trichloroethylene 
for 6 to 8 weeks. If the skeleton is not defatted 
the medullary tissue will decompose and ooze 
from the bones. After completion the carcass 
can be mounted in a perspex casing. 

RESULTS 

To find the optimum concentration period of 
application of liver of sulphur in water, different 
concentrations were tested for various lenghths 
of time on different species. Animals of different 
ages were also tested because ligaments of 
young animals are softer and more friable than 
those of adults. Cartilage also contracts when 
boiled in sulphurated potash and the carcass of 
a very young animal must therefore not be 
boiled for too long periods. 

Boiling the carcass of a three-months-old 
White Leghorn male for five minutes in 115 
grams of sulphurated potash dissolved in 9 
litres of water, has given good results. The 
carcass of an adult White Leghorn male can be 
boiled in a solution of similar strength for 10-20 
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minutes without the skeleton falling apart. 1he 
ligaments of geese arc very tenacious and their 
carcasses can stand boiling for longer periods. 
No other major species differences were en­
countered. It was found that the best results 
were obtained when adult dog, sheep, goat and 
rabbit carcasses were boiled in 120 gram of 
sulphurated potash dissolved in 9 litres of 
water for 15-20 minutes. 

AU the bones are very clean and white after 
the degreasing process and it is not necessary to 
bleach them. However any black specks still 
remaining are easilY removed by placing the 
skeleton in 9 litres of water containing 500 mt. of 
commercial hydrogen peroxideforabouteighteen 
hours. 

It is interesting to note that all the aerated 
bones of birds such as the humerus are white 

and dry even before the degreasing process. 
while all the other bones still containing medul­
lary tissue, have a darker colour and a fatty 
appearance. Sprinkling a proteolytic enzyme 
such as a meat tenderizer over the flesh still 
remaining on the skeleton after boiling, is of 
great help in the removal of tissue, but again 
care must be taken not to damage the ligaments. 
Jt is possible to use the meat tenderizer in 
smaller amounts on the cervical and other 
vertebrae as it will not reach all the ligaments in 
these areas because many of the ligaments here 
are not superficially situated. 

If an enzyme is used the boiling time can be 
reduced. After the use of the enzyme the 
tissue is easily brushed off with a hard nylon 
brush. The enzyme should be applied for 
about 30 minutes. 
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THAT MEDICAL BOOK 
WILL BE at 

WESTDENE SERVIC S 
No doubt about it! The medical book you must 
have is at Westdene Services, You need look no 

further, for Africa's largest selection of modern 
medical literature is here, And if your book is 

not at present available, it very soon will be, 
Further service! Westdene can provide a sub­
scription list of over 400 leading medical journals, 
A word to us will also ensure that you are kept 
posted on all publications dealing with any special 
subject. Write, phone or call. 

Westdene. Services (Ply) ltd 
23 Essanby House, Jeppe 51. P,O. Box n10, Johannesburg. 

Phone: 23-0314. Pretoria: 3-34'87. Cape Town: 41-1061 
aa 0063 
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]. S. Afr. vet. med. Ass. 35 (1) 1964 

THE VETERINARY SURGEON IN PUBLIC HEALTH 

S. V. O'BRIEN Municipal Veterinary Officer, Pretoria. 

INTRODUCTION 

In most modern and progressive countries 
throughout the world the Veterinary Officer of 
Health is an essential tooth in the cog of public 
health administration. The veterinary profession 
has firmly established it5elf as vital to the well 
being of the community and is generally re­
garded and accepted as the best qualified pro­
fession for the safe-guarding of food commodi­
ties of animal origin. In South Africa however, 
with the exception of some of the cities, veteri­
narians playa very small and inadequate role in 
our national public health programme. 

SPECIALISED VETERINARY SERVICES 

Most professions have one or more sub­
sidiary fields into which their members gravitate 
and specialise. The broader and more diverse 
the study of a profession, the greater becomes 
the opportunity for specialisation. This state­
ment is prominent in the medical profession 
where a large percentage of graduates sooner 
or later become specialised in one or other of 
the professions' vast ramificalions. The general 
practitioner, as the older generations knew him, 
is almost a non-existent entity, especially so in 
our larger towns and cities where the house 
doctor does very little surgery, and refers a 
great deal to specialists. Although veterinary 
science covers a very broad field of study, it has 
remained the exception to this pattern of 
specialisation. 

Other than State service and private practice 
several fields have been created through personal 
endeavour, such as is found in municipalities. 
pharmaceutical and feed firms. At no time 
however, ha~ the post-graduate been given the 
opportunity or the facilities for official speciali­
sation; he has had to rely on his training and 
ability to equip himself for such employment. 
Consequently many veterinarians have shied 
away from these specialised fields, not only on 
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account of lack of knowledge and experience, 
but because of the apparent lack of interest, 
reward and gratification that these fields offered. 

It is not the intention to discuss here the 
relative merits of these various fields open to the 
veterinarian, but to confine the subject to 
Veterinary Public Health. As has been men­
tioned the tendency has been to shy away 
from the cinderella branches and to support 
those who claim that public health work can 
be soul-destroying although this soul destruction 
will only affect those who confine and limit 
themselves to purely veterinary matters. The 
demands of public health on the veterinary 
profession can be met only if the veterinarian 
has been suitably trained for work in this field. 
In his education he should be made familiar 
with the philosophy of a national public health 
programme and the opportunity to appreciate 
the role of the veterinarian in promoting com­
munity health and national welfare. His must 
be the dedicated approach to public health. 
From this will emerge unbounded scope and 
limitless interest. In order to break this barrier 
of limitations one must cross into fields ap­
parently foreign to veterinary science as we 
know it. Only after exploiting all relevant 
directions, may one return to the science and 
its applications in public health. 

VETERINARY PC!JLlC HEALTH AS A NATIONAL 

SERVICE 

Public Health as a national :.ervice, was 
grossly neglected at the National Convention 
and by the South Africa Act of 1909 which 
gave legislative effect to the decisions of the 
Convention; only when the devastating in­
fluenza epidemic of 1918 swept South Africa 
causing the death of approximately 150,000 
of the population, was public attention drawn 
to the inadequacy of the existing legislation. 
A public health conference was held in Bloem­
fontein in 1918. This resulted in the drafting 
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of the Public Health Bill. This Bill was passed 
the following year as the Public Health Act No. 
36 of 1919. Decentralisation was the funda­
mental principle of the Act and its passing 
impo~ed responsibility upon local authorities 
for the control of infectious diseases and en­
vironmental sanitation, in their respective 
areas of jurisdiction. Local authorities are 
obliged therefore, to supply adequate public 
health protection. 

Public Health as we know it to-day has, 
therefore, only had a comparatively short life 
during which time spectacular advances have 
been made in preventive medicine and all 
allied sciences. During this rapid period of 
development veterinary science in South Africa 
ha~ had to administer the limitless demands of 
country's animal population; this with inade­
quate facilities and shortage of qualified staff. 
The country was faced with apparently insur­
mountable problems in the field of animal 
diseases and yet, in spite of these formidable 
difficulties, through skill and dauntless perse­
verance, one after another of the animal di­
seases was conquered by our research and field 
workers. To-day, Onderstepoort and the pro­
fession is held in high regard throughout the 
world for its invaluable contributions to veteri­
nary science. Little wonder, therefore, that 
during this period of emergence little time and 
attention has been devoted to the cinderella. 
We therefore, find ourselves left far behind in 
these other spheres. The medical profession 
has made vast strides in the field of public 
health whilst the number of veterinarians 
employed in this sphere has lagged lamentably 
behind. 

As far back as 1943, Dr. Harry Nelson, 
Medical Officer of Health, Pretoria, and also at 
that time Director of Hygiene to the South 
African Military Forces, presented an almost 
prophetic paper at the Veterinary Congress. In 
it he stated the great need for post-graduate 
study and qualification for the veterinarian in 
public health. To-day almost twenty years 
later, this need has finally been recognised by 
the University of Pretoria who have this year 
inaugurated a two-year part-time post-graduate 
course for the Diploma in Veterinary Public 
Health. This course with the exception of some 
subjects, runs concurrently with the Diploma in 
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Public Health, which is the qualification needed 
by the Medical Profession for public health 
work. 

WHAT IS VETERINARY PUBLIC HEALTH? 

At this stage one may enquire "What is 
Veterinary Public Health?" In reply the defini­
tion, as printed in a W.H.O. report 1955, is 
quoted: 

"Veterinary Public Health is that field of 
a.ctivity which protects and adl'ances human 
well-being by utilising the combined knowledge 
and resources of all those concerned with 
human and animal health and their inter­
relationships. " 

To many members of our profession Veteri­
nary Public Health, to put it in a nutshell, is 
concerned with meat and milk hygiene. How­
ever, although these are certainly major aspects 
of Veterinary Public Health they are by no 
means the beginning and end of this field. 

To clarify the above definition, the subject 
can briefly be considered as follow!>: 

Food Hygiene 

ft must be emphasised that the primary pur­
pose of food hygiene is to prevent transmission 
of disease to man through food products and 
to ensure that the consumer receives one 
which is wholesome, nutritious and acceptable. 
In addition adequate food hygiene not only 
helps to reduce food loss through poor produc­
tion and preparation, but also serves to boost 
the country's production by requiring high 
standards, 

Because man's most important food item is 
animal protein, immediate place of honour must 
be accorded to meat, milk and mi'lk products, 
fish, poultry and eggs. Since these are all of a 
perishable nature and can, therefore, suffer 
severe nutritive losses, great emphasis must be 
placed on the standard of production, prepara­
tion, distribution, sale and consumption. 

The veterinarian by virtue of his basic train­
ing is pre-eminently suited to supervise and 
guide the major aspects of food hygiene. 
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;Zoonoses 

These are the diseases and infections which are 
naturally transmitted between vertebrate ani­
mals and man. 

The report by the W.H.O. lists some 80 
diseases which can be classified in this group but 
considerably less than this is of importance to 
South Africa; tuberculosis, brucellosis, hydato­
sis, Rift Valley fever, salmonellosis. rabies, 
taeneasis and cysticercosis being the most im­
portant. 

With the advent of resistant strains of staphy­
lococci one cannot dissociate contaminated 
udders and the possible production of heat­
stable enterotoxins which cause such severe 
forms of food poisoning. To exhaust this field 
of zoonoses is in itself a major study and cannot 
therefore be enlarged upon here. 

Laboratory work 

This aspect of Veterinary Public Health is 
possibly one of its most .important facets, since 
everything devolves about it. Physical, chemical 
and microbiological tests are essential features 
in the control of food, and the diagnosis of 
disease. To be thoroughly versed in these 
studies one requires considerable post-graduate 
study and experience. Every public health 
veterinarian must accept from the very outset, 
that a major portion of his time will be devoted 
to laboratory work. and will include the study 
of histology, pathology, bacteriology, immuno­
logy, phannacology and related scienoes. 

Production and care of Laboratory animals. 

An essential requirement of research is the 
readily available supply of suitable disease-free 
laboratory animals such as guinea pigs, rabbits, 
hamsters. rats, mice etc. This production and 
maintenance requires skill, knowledge and ex­
perience. 

Training of professional and auxiliary Public 
Health personnel. 

Members of all branches of public health 
require instruction and training in meat and 
milk hygiene and in other matters relating to 
veterinary science. The D.P.H., R.S. Institute 
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or R.S.H., Meat and Other Foods, Tropical 
Hygiene, are all diploma courses which should 
include Veterinary Public Health lectures and as 
time proceeds this demand will increase con­
siderably. 

Zootechnics and meat and milk potential 

The grading of beef leaves a lot to be desired 
in this country and although the demand may 
exist overseas for the subcutaneous fat deposits 
preferenoe should be shown to the charolais type 
of carcase for consumption in our climate. 

The small animal population. 

A much neglected problem which confronts 
the majority of our larger towns and cities. is 
the control of the small animal popUlation of 
cats and dogs. 

Indiscriminate breeding often results in the 
production of undesirable and unwanted ani­
mals: add to this the usually existent number of 
waifs and strays and one finds the scene set for 
indescriba ble suffering, neglect, cruelty and 
outright sadism: S.P.c.A. bodies usually do a 
great deal to alleviate and eliminate these 
problems and are often subsidised by their 
respective local authorities but the results are 
far from satisfactory. 

Prevailing legislation does not adequately 
empower the local authority to deal with this 
aspect of animal welfare. Measures should be 
adopted whereby local authorities can be 
approached to take more active steps in this 
direction, and with the assistance of their 
veterinary offioers endeavour to educate and 
inform those sections of the community which 
are responsible for these misdeeds. Veterinary 
assistance should be given to the S.P.C.A. 
clinics. 

In this manner a very positive service could be 
rendered to the more needy sections of the 
community, the many accidents caused hy 
straying dogs and cats could be reduced: 
diseases such as hydatosis could be controlled; 
and a much healthier and happier slum-pup 
would emerge. 

In this brief coverage an attempt has been 
made to show that the opportunity is now at 
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hand for the veterinary profession to take 
positive action in consolidating the veterinarian 
1n public health, not only in a local authority 
-status but at provincial and state levels if 
necessary. At present the terms of employment 
are vague, requirements and duties vary con­
-siderably from local authority to local authority 

and no standard guidance from any official 
source exists. The attention of the S.A.V.M.A. 
is invited to this approach with the hope that a 
sub-committee might be appointed to consider 
this problem, so that local authorities desirous of 
employing veterinary assistance will be aware of 
a uniform code of practice. 

THE VOICE IN THE EMPTY OFFICE 

While you are away your 
Telephone is being answered 
and messages automatically 
recorded. 

NO LOST BUSINESS .•• 

ON DUTY 24 HOURS A DAY 

Purchase or Rent a 
Colindic+or 

SEl'f ANSWERING 
TELEPHONE NOW! 

H .P. terms can be arrailged. 
For further informat,on write 
for details to 

Colindictor Department, 
HUDACO HOUSE, 7, RISSIK STREET, JOHANNESBURG. 

Phone 33-1061. P.O. Box 1386. 
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S. Afr. vet. med. Ass. 35 1964 

CASE REPORT 

THF USE OF PHENCYCLIDINE* FOR IMMOBILlSATJON OF THE CHIMPANZEE 

H. G. J. COETZEE Veterinary Surgeon, Bloemfontein City Council, Bloemfontein. 

SUMMARY 

The experimental results obtained with Phen_ 
cyclidine on chimpanzees is described. 

INTRODUCTION 

Two chimpanzees, a male and female aged 9 
ana 8 years respectively were to be moved to 
their new cage. Due to their enormous strength, 
intelligence and unmanageability it was decided 
to use a drug, by oral administration, for 
sedation and even partial anaesthesia if possible.' 

After reading a report from Europe on the 
use of the abovementioned drug on chimpan­
zees, it was decided to try the drug in this case. 1 

METHOD OF ADMINISTRATlO"l AND DOSAGE 

Orange juice was used as vehicle for the drug 
and both animals to:Jk it readily! In the case of 
the female chimpanzee, however, an estimated 
t of the drug was ~pat out immediately after it 
entered her mouth. The dosage was 4.l32mg/ 
kilogram for the male with a weight of 72.7 
kilograms and in the female the initial dosage 
was 4.395 mg/kg, weighing 45.5 kg. but only an 
estimated dosage of 1.099 mg/kg was swallowed. 

REACTIONS AND OBSERVATION 

Male. 

Twenty-three minutes after administration 
of the drug, a sleepy appearance, yawning and 
sluggish movement of the arm!> and limbs was 
observed. Six minutes later the animal was 
lying down flat on the floor in a froglike manner 
but still looking around and trying to reach a 
sitting position with no success. After 34 

·Semylan-Parke Davis 
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minutes the animal was swaying its head from 
side to side and showing nystagmus. Handling 
of the animal was undertaken at 40 minutes 
post-administration. The animal was pulled 
out of the cage and put into a transfer box 
without any resistance whatsoever. The trans­
port to the new cage as well as placing in the cage 
took place without any reaction from the 
chimpanzee. The degree of immobilization was 
that of surgical anaesthesia. 

CLINICAL OBSERVATIONS MADE DURING IM­

MOBILISATION 

The eyes were staring and the conj unctival 
mucous membrane was neither injected nor 
cyanotic. The teeth and buccal mucous mem­
brane were normal. Inspection and palpation 
of the skin and the genital organs showed no 
organic disorder. 

The body temrrerature was 98°F, heart 60 per 
minute (strong and regular) and respiration 20 
per minute (regular). Bloodsmears as well as 
smears for differential counts were taken without 
any reaction on the prick of a needle. 

At 70 minutes after administration the eyes 
started following moving objects, and nystag­
mus; while at 76 minutes the head was raised 
from the floor and the animal looked at is sur­
roundings. Two minutes later an object was 
taken into the hand. Ai 96 minutes, it was able 
to turn on its side to grab the wire mesh. Three 
hours afterwards the animal could again walk 
with slight signs of sleepiness. 

The next day (24 hours) the animal was 
walking around although slight laziness could 
still be detected. 
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Female. 

The female took only a quarter of the dosage 
administered and therefore the reaction was 
delayed considerably and the depth of anaesthe­
sia reduced, but the reaction was still sufficient to 
enable the transfer to the new cage to take place. 
At 60 minutes and 3 hours 50 minutes post­
administration no reaction could be observed 
but after 4 hours 5 minutes the animal was lying 
down showing very slow movements and 
drowsiness. There was no reaction during the 
process of transfering her to a new cage. 

There was no resistance whatsoever when 
bloodsmears were made, blood drawn for 
chemical analysis, or during clinical examina­
tion of the eyes, skin and mouth. A number of 
pustules on the skin could be detected especially 
on the forearms and limbs. The eyes were star­
ing as in the case of the male. Five hours after 
administration of this drug the animal was still 
lying down, looking around, lifting the head and 
grabbing the partition with her hands. After 
24 hours the animal was completely normal. 

LABORATORY RESULTS 

A. Differential Blood Count 

Male 
Lymphocytes ........ . 
Neutrophyls .......... . 

65 
28 

Female 
13 
84 

Eosinophyls ......... . 
Bosophyls ............ . 

3 
o 

Monocytes.. . ......... 5 

2 
o 

The marked increase in percentage neutro­
phyls in the female could possibly be due to the 
pustular infection of the skin. 

B. Blood Analysis (Only a few determinations 
from the female) 

Calcium .............. . 
Blood urea .......... . 
Sodium ............... . 
Uric Acid ............ . 

11.9 mgm% 
28.0 mgm% 
277 mgm% 

4.5 mgm% 
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Protection 
from 

infection 
on your 

farm 
with 

DISINFECL 
Laboratory research now offers at low cost 
the same type of disinfectant which has been 
used so effectively in hospitals for many years. 

'212'-A POWERFUL GERM DESTROYER. 

'212' is etfective against a wide range of 
virulent bacteria-maintains its germ-killing 
properties in the presence of blood and pus. 

'212'-ECONOMICAL AND EFFECTIVE . 

Liberal dilutions are possible with '212'. As 
it still mainta ins full effectiveness. this means 
real economy. Example: A dilution of I : 
500 parts water kills the typhoid baccillus 
in 10 minutes. 

'212'-SAFE, EVEN IN UNSKILLED HANDS. 

Powerful and yet non-poisonous: that's 
'212'. There's no need for constant super­
vision when '212' is administered. 

USE '212' RIGHT AROUND THE FARM. 

Use '212' when spraying Stables and Poultry 
houses: sterilizing Food and Water troughs; 
to help prevent the spread of Mastitis and 
for emergency disinfection of Cuts and 
W0unds on stock. 

Obtainable in: 

1 GALLON, R1.33 5 GALLONS, R5.25 • 45 GALLONS, R29.25 
(All containers FrEE and NON-RETURNABLE.) , , 

FOR INFECTION-FREE 

FARMING YOU NEED DISIN FECTAN~ 
DisiribUied by: Reckill & Colman (Africa) Ltd., P.O. Box lOn, Car:c Town. PNB 248), 
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NEW FROM 

-------------------
10 DOSIS '0 ...... _ 

la . .. . 

-'E DlSTEIIPEI' HEPATITIS. VlCClIE 
/(1)< • .......,1- ... _ . 

CAB VA C" _1-
Itlll' '" " RUC'U'AlO~ AT JS'. 45' f 

.. 

Each 10 -dose CABVAC vaccine package contains 10 FREE sterile disposable 
syringes for your convenience! Also 10 FREE Inoculation Certificates. 

100 

- -

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



- -CABVAC* T.C.O. 
COMBINATION 

DISTEMPER 
AND HEPATITIS 

VACCINE 

CABVAe 
CANINE DISTEMPER 
HEPATITIS VACCINE 

Cyan:l-:11id'3 n 3 'l CAH\' AC stabilized, modi­
fied live virus vaccin3 combination is for 
the prevention of distemper and hepatitis 
in dogs. 
Thedistemp~rantigen is a stabilized. freeze­
dried suspension of Cabasso strain, a mOdi­
fied live canin,') distemper virus propagated 
in chick embryo tissue culture. Cabasso 
strain was isolated by Dr. Victor Cabasso 
of American Cyanamid Company, who di­
rected the original chick embryo modifi­
cation of distemper virus. 
The additional tissue culture step assures a 
vaccine virtually free of protein particles, 
exceptionally high concentration of effec­
tive antigens, and faster an ti body response. 
The hepatitis antigen is a virus strain of 
infectious hepatitis, propag'ated in porcine 
tissue culture. Serial passage in swine tissue 
eliminates the possibility of the vaccine 
being a carrier of other canine discases. 

SPECIAL STABILIZING AGENT 
CABV AC vaccine has a special stabiliziru~ 
agent which guarantees uniformly potent 
vaccine. Greater stability assures a reliable 
potent vaccine, capable of producing strong, 
durable immunity. CABVAC vaccine re­
mains potent even after expiration date. 

DOSAGE REQUIRED 
CABV AC vaccine is recommended for im­
munization of healthy. unexposed puppies. 
and dogs against canine distemper and in­
fectious canine hepatitis. One dose with 
2 cc of diluent immunizes all size dogs. Only 
one injection is required in dogs older than 
10 weeks. CABVAC vaccine can be g"iven 
in two doses to young puppies and used in 
revaccination of breeding' bitches. 
With CABV AC vaccine more virus per cc 
assures a good immunizing dose. Less pro­
tein means a rapid reconstitution; less risk 
of anaphylactoid reaction, 

CONVENIENTLY PACKAGED 
CABVAC vaccine is conveniently packaged 
in 10 individual dose vials with separate 
2 cc sterile syringes and diluent vials in a 
tray for storag'e at room temperature. 
Special packaging assures complete 
sterility from production to easy one­
shot use. 

Also available Stable BASSOVAC* T.C.v. Low­
Dosage Canine I:istemper Vaccine. 

BASSOVAC 
CANINE DISTEMPER 

VACCINE 

Highly !table because a special stabilizer is 
used. More potent as a result, dosage i" {ow, 
1 ce. 
BASSOVAC vaccine is packed in 1(1 
dose cartons which also contain 10 
disposab·e syrinqes complete u'1tfl needles, and 
10 FREE Inoculation Certi/ical, s. - --------------~ 

SUPPLI£S AR£ AVAILABL£ ONLY TO V£T£RINARIANS DIR£CT FROM: 

SOUTH AFRICAN CYANAMID (PTY) LTD. 
P.O. BOX 7552 JOHANNESBURG TELEPHONE: 34·2333 
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PFIZER LABORATORIES SOUTH AFRICA (PTY.) LIMITED, P.O. BOX 7324, JOHANNESBURG 
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J. S. Afr. vet. med. Ass. 35 (I) 1961 

OVERSEAS STUDY VISIT BY DR. H. H. KLEEBERG TO THE UNITED STATES OF 

AMERICA, CANADA AND EUROPE-10.7.61 to 31.1.63 

Dr. H. H. Kleeberg of the Section Bacteriology of the Veterinary Research Institute, Onderste· 
poort has kindly supplied the following information r~lating to his overseas study visit to the United 
States of America. Canada and Europe. 

GENERAL 

The U.S. Public Health Service awarded an 
international post-doctoral research fellowship 
to Dr. Kleeberg. These fellowships are generally 
made available to scientists from abroad, on a 
limited programme, to foster the exchange of 
scientific information, techniques, philosophy 
and cultural values. Dr. Kleeberg selected the 
Trudeau Laboratory for Tuberculosis in Sara­
nac Lake, New York, for his studifs. \\lith the 
belp of a travel grant from Washington, he also 
visited a number of hospitals, universities and 
research institutes in the U.S. and attended the 
congre~s of the American Thoracic Society and 
the National Tuberculosis Conference. He 
travelled .11,000 miles by car, in order to see the 
institutes. 

Funds from the Department of Agricultural 
Technical Services enabled him to take part in 
the International Congress for Microbiology in 
Montreal, and also to visit the laboratory in 
Hull, Ottawa, as well as organizations and 
institutes in Europe (in Paris, Geneva, Rome and 
Perugia). He also, on private initiative, visited 
the Tb. institute at Borstel near Hamburg and 
took part in the annual Veterinary Convention in 
Guelph-Ontario, Canada. 

He left South Africa on the 10th November, 
1961 and arrived in Southampton, by Union 
Castle Line; Left Southampton 2 hours later, 
by Cunard Line for New York. He started 
work on the 1st December 1961, and completed 
the work at the same institute on November 
30th of 1962. He then took two months leave 
during which time he visited Institutes in 
Europe. He returned to South Africa on the 
31st of January 1963. 

103 

WORK AT THE TRUDEAU LABORATORY 

His sponsor in the Trudeau Laboratory was 
Dr. W. Steenken. Dr. Kleeberg took with him 
33 strains of unclassified Mycobacteria, which 
had been isolated from S.A. cattle, reacting 
positive to tuberculin tests, and 25 strains of 
isoniazid resistant strains of bovine tubercle 
bacilli. In addition to studies on the S.A. 
organisms, he undertook miscellaneous studies 
in the institute on human Th.; their methods of 
isolatiori, identification, and typing, arid investi­
gated guinea pig diseases in the local animal 
colony. In addition to general academic work, 
he participated in the Trudeau School of 
Tuberculosis. in June 1962, which is a three 
weeks course for physicians specialising in 
tuberculosis. He delivered four scientific talks in 
U.S.A. and one in italy. He also gave nine 
~eneral talks on S.A. to local clubs and societies. 

He studied the S.A. strains of Mycobacteria 
at ·Trudeau Laboratory, Saranac Lake, in 
great detail both as regards their characteristics 
and drug resistance. 

During his visits to tuberculosis research 
institutes and conferences he studied the 
chemotherapeutic and chemoprophylactic value 
of new anti-tuberculosis drugs. 

He was informed that bovine tuberculosis 
was not fully eradicated in the U B.A. and in the 
recent years up to J4,000 new cases were found a 
year. However, 85 per cent of the animals that 
were slaughtered and compensated for did not 
present visible tuberculous lesions. In swine, 
tuberculosis accounts for one quarter of all 
lesions found at abattoirs and reach 4 per cent 
of the total killed. It was obvious that the 
lesions were not all caused by true tubercle 
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bacilli and similarities with our findings at 
Escourt Bacon Factory and Johannesburg 
Abattoir can clearly be seen. Unclassified 
mycobacteria seem to be the main reason for 
these lesions in most countries with little 
bovine Tb. 

ANNUAL CONGRESS OF THE U.S. NATIONAL 

TUBERCULOSIS ASSOCIATION AND AMERKAN 

THORACIC SOCIETY, MAY 20-23, 1962. MIAMI, 

FLORIDA 

During the Medical Session on Mycobacteria, 
Dr. Kleeberg's paper onthevirulenceofIsoniazid 
resistant M. tuherculosis variety bovis in 9 
mammalian species, was delivered. A lively 
discussion in which veterinary and medical 
experts participated followed the paper. The 
chairman emphasized that it was in principle 
always better to kill the organism than to kill 
the host, meaning that chemotherapy would be 
preferable to the slaughter of reacting cattle. 
During the session on "mycobacterial antigens" 
the isolation of pure antigens was discussed. 
While antigenic relationships between the 
known groups were observed, there was a sm­
prising antigenic difference between species in 
anyone group. 

During the different sessions it was surprising 
to note the extensive study to which the non­
tuberculous mycobacterioses are subjected and 
how important the biochemical classification of 
these organisms is today. In contrast, the studies 
on tuberculosis vaccination seem of low quality 
compared with what is known from Europe. 
Greatest emphasis, especially in Federal offices, 
is placed on statistics. The statistician is first 
consulted before new research projects are 
started. The emphasis which is today placed on 
the field of tuberculosis-bacteriology was sur­
pmIng. Different PPD antigens are under 
extensive testing. Variations in tuberculin te~t 

reading were studied on human patients com­
paring untrained nurses with physicians. There 
was consistant interpretative variation between 
observers in addition to random variation. The 
consistant variation between the reading of the 
physicians was great so that altogether nurses 
were found more suitable for reading tuberculin 
tests than physicians. Chemoprophylaxis in 
man for prevention of tuberculosis, USIng 

104 

Isoniazid, was found highly effective in a 
study of Alaskan Natives and was responsible 
for a reduction in the incidence of active tuber­
culosis ranging from 70-90 per cent. 

ATLANTA, GEORGIA, COMMUNICABLE DISEASE 

CENTRE AND THE U.S. PUBLIC HEALTH LABORA­

TORIES, TUBERCULOSIS UNIT 

The unit is responsible for standardizing 
laboratory methods in the U.S.A. A method for 
the isolation of mycobacteria from soil samples 
was discussed, also the technique of intra­
cutaneous inoculation of guinea pigs as a means 
of determining the virulence of acid-fast bacilli 
and a means of grouping the unclassified acid­
fast bacilli. This Unit is actively engaged in the 
study of all sensitizing agents which might be 
involved in the tuberculin test. A round table 
discussion was a rranged with the staff of the Tb.­
unit on atypical mycobacteria. The tendency to 
classify these bacteria on the basis of our 
knowledge from the medical field was opposed 
by Dr. Kleeberg and examples given of the 
diversity of mycobacteria in the veterinary field. 

CANADA 

The 14th Annual Convention of the Canadian 
Veterinary Medical Association together with 
centennial celebrations of the Ontario Veterinary 
College at Guelph were attended. The greetings 
of the President of the South African Veterinary 
Medical Association were extended to the 
President of the Canadian Veterinary Associa­
tion. The Faculty of Veterinary Medicine was 
also visited, but no work on tuberculosis or 
other proclaimed diseases is being done since 
these are done at State institutes. Sixty students 
per year qualify from that college. 

THE INTERNATIONAL CONGRESS FOR MICRO­

BIOLOGY IN MONTREAL 

Dr. Kleeberg attended this Congress. Of 
particular interest was a paper by Malman, 
from East Lansing, Michigan, on "Classical 
and atypical pathogenic mycobacteria of human 
and animal origin". Mycobacteria have been 
studied, which were isolated from numerous 
skin lesions ~lOd no-visible-lesion-tu berculin 
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positive cattle. Isolates have also been ob­
tained from bovine and porcine lesions. Over 
300 isolates have been identified by morpho­
logical, cytochemical, allergenical and ani­
mal infectivity tests. They were identified 
as Mycobacterium tuberculosis, M. bovis, M. 
av;um, and Runyon group It III, IV, and so 
caned pseudochromogens. The latter have 
characteristics intermediate of group I and II. 
The group I type of organism is now isolated in 
South Africa. (See article in this issue). Some 
of the organisms of animal origin were identical 
to group III strains isolated from man. Many of 
the groups III isolates, are more virulent. 

An important report came from Castel­
nuovo and More1lini, of Rome. Italy. "On the 
antigenic structure of the so-called atypical 
anonymous mycobacteria and their relation­
ship to other mycobacteria". The antigenic 
structure of M. scrojlilacell.m. M. sp.-battey, M. 
balnei, M. kansasii, and M. minett; has been 
analysed by immuno-electrophoresis. This struc­
ture has been compared with that of human 
tubercle bacilli and other pathogenic and 
saprophytic mycobacteria. The reaction of 
antigens to homologous and heterologous sera 
indicate that the antigenic structure of Battey­
type strains is very similar to that of avian 
strains. The antigenic structur~ of M. balnei, 
is similar to that of M. marillum. The other 
three organisms are serologically distinct from 
all other species. All the above species have 
more than one antigen in common with human 
tubercle bacilli. The human, bovine and vole 
bacilli are antigenically very similar. The 
serological data agree with those obtaiped in the 
same species by other tests. Therefore, the 
anonymous mycobacteria can be classified 
according to the antigenic structure. This paper 
was a major breakthrough in the struggle to 
find new groups and types of mycobacteria 
amongst the so-called unclassified strains. The 
similarity of Castelnuovo's and Boenicke's tests 
would, for both types of classifictaion be an 
important confirmation. ' 

H. S. Hsu. from Philadelphia, spoke about 
"In vitro studies on the inter-actions between 
macrophages and tubercle bacilli." A tissue 
~ulture method was presented for a more precise 
mterpreation of data concerning the inter-action 
between macro phages and tubercle bacilli. 
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THE TRUDEAt: SCHOOL OF Tt:RERCIJLOSIS 

The Trudeau School of Tubacuiosi:' :otnd 
o'h· r pulmonar" di<eases, was attended from 
June, 4th to June 22nd, 1962 at Saranac Lake 
New York. It consists of continuous lectures b; 
tuberculosis experts from all over the United 
States. The bacteriology of tuberculosis in 
laboratory routines was discussed. World 
problems in tuberculosis, the histopathology of 
pulmonary tuberculosis and the pathology of 
tuberculosis after prolonged chemotherapy was 
lectured on. There were lectures on tuberculin 
testing of man, the differential diagnosis of 
pulmonary tuberculosis. and BCG vaccination, 
and the trials done in Puerto Rico, where 70.000 
people were involved in a big trial. 

THE VISIT TO THE Al';IMAL DISEASE RESEARCH 

INSTITUTE, IN HULL CANADA 

A method for the comparison of the activities 
of different bovine type tuberculins by serological 
methods has been worked out. Tuberculins 
prepared from manv bovine strains have been 
tested for comple~ent fixing activity with 
antisera from guinea pigs. injected with various 
PPD and mixed with mineral oil. Relatively 
high complement fixing titres were recorded 
particularly with serum at the later stage of 
immunization, which presumably possessed a 
greater concentration of anti-tuberculo-protein 
antibody. All lots of tuberculin produced by 
uniform methods - with the standard strain of 
bovine-type tubercle bacilli-showed relatively 
comparable complement fixing titres in tests 
with individual anti-PPD antisera. 

The results of early intradermal testing for 
Johnes disease were discussed and on the his­
tories of seven herds the considerable economic 
losses resulting from the accumalated death toll, 
suffered over the years, were obvious. Periodical 
intradermal testing with PPD was used, with 
apparent success in eradicating the disease from 
four herds. Positive reactions were supported 
in the great majority of cases by clinical, 
autopsy and microscopic findings. Evidence 
was presented pointing to the weakness of the 
test to detect, in its present form, a percentage 
of animals in the preclinical stage of infection, 
but frequent periodic testing combined with 
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strict sanitary measures, appears to be the pre­
requisite of success in the eradication or control 
of the disease. Our work with the Ermclo herd 
along the same lines has apparently been 
successfuL 

SECOND TRIP THROUGH THE U.s.A. 

During a trip lasting three weeks, covering 
over six thousand miles by car, another group 
of institutes was visited following invitations 
from most of these intitutes. Three scientific 
talks were given, all of them on recent research 
results of the Onderstepoort Tuberculosis Sec­
tion. The response of the colleagues, during the 
visits, and after talks, was surprisingly keen and 
the contacts established, were not only pleasant, 
but will be very valualbe for the future work of 
this section. There is no doubt that this insti­
tute is leading in the field of chemotherapy of 
animal tuberculosis and is well placed in the 
field of tuberculin for cattle and production of 
other skin sensitins. We arc in touch with all 
other recent developments. The biggest group 
in the field of animal tuberculosis research is 
that at the Michigan State University, at East 
Lansing. under Professor Malm:lfi, containing 
seven more veterinarians, of which three have a 
PH Doctors degree. It is operating with a grant 
of 200,000 dollars per year to study the problem 
of no-visible lesion reactors, which is .costing 
the United States a huge sum of money every 
year. The research contract with the Depart­
ment of Agriculture provides for a thorough 
study of bovine tuberculosis as to isolation of 
organisms from the tuberculin positive cattle, 
indentification of isolates, serological reactions, 
sensitivity tests and studies of no-visible lesion 
reactors from reactor herds with or without 
pathological findings. The specimens are sent 
from all over the United States, especially from 
the abattoirs at Chicago. 

From cattle, all possible strains of mycobac­
teria have been isolated from no-vis;ble lesion 
reactors, proving that the tuberculin test 
detects mycobacteria experiences in cattle of 
whatever origin. Atypical bacteria have been 
isolated from skin lesions. The skin lesion 
organisms were similar to our observations of 
three different groups: scotochromogenic, non­
chromogenic and rapid growers. In swine, 
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again similar to our Onderstepoort results, 
almost 100 per cent of organisms isolated be­
longed to the para-avian group III. They also 
isolated organisms from the soil, around stables 
and barns, but in total 75 per cent of their 
isolates belong to group III, avian-like orga 
nisms. The aim is now to distinguish tubercu­
lins serologically or by specificity of fractions. 
This programme of the Malman-group il> a 
serious attempt by the U.S.A. to solve their year­
old problem of non-specific reactions. Most of 
these veterinarians have been trained in medical 
institutes. 

VISIT TO NATrONAL ANIMAL DISF.ASES LABORA­

TORY, AT AMES, IOWA 

This huge brand new institute costing 
18,000,000 dollars has taken over research on 
scheduled diseases for the whole of the United 
States and is the most modern institute of its 
kind. 

ROCHESTER, MINNESOTA, MAYO CLINIC 

Dr. Karlson, being a veterinarian in the 
medical research field, invited Dr. Kleeberg to 
this clinic of a thousand doctors and showed him 
the research facilities. 

It was surpri&ing to see that hundreds of 
experimental animals were kept inside the huge 
building in several floors, under the control of 
another veterinarian. There were over 600 dogs, 
monkeys, calves, etc. Dogs were mainly kept 
for surgeons for experime,tal surgery. The 
cleaning of all cages was done automatically 
with water every hour. Feeding of experimental 
animals and their diseases was discussed. 

SALT LAKE CITY UTAH 

This is the centre of the American collection 
of atypical mycobacteria. Or. Runyon is the 
leading expert in this field. He maintains over 
2,000 strains from all over the world. 

DENVER, COLORADO: NATIONAL JEWISH HOSPITAL 

This is probably the world's best research in­
stitute for tuberculosis. In the past years a 
number of basic discoveries in this field 'were 
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made at the institute. The Director personally 
introduced Dr. Kleeberg to his large staff and 
asked him to give a "seminar" on chemotherapy 
of bovine tuberculosis. Many microbiological 
procedures of value to tuberculosis were dis­
cussed. This group is convinced, that today 
more than ever, there is an increasing need for 
bacteriological diagnosis and monitoring of 
treatment in tuberculo~is. 

C[N('INNATr, OmQ---CHRIST HOSPITAL, [NSTITUTF. 

Of MEDICAL RESEARCH 

Thi~ institute uses mostly monkeys for the 
study ()f tuberculosis and is known the world 
over. Dr. Kleeberg could witness the post 
mortem procedures on monkeys where x-ray 
photo·. were used together with photos of the 
actual lung lesions in colour, and the post mor­
tem observations were recorded on tape imme­
diatel}. The keeping of hundreds of monkeys 
was demonstrated. Blood level assays for 
isoniazid and para-amino-salicilic acid were 
demon.;trated and discussed. 

VISITS IN EUROPE 

The Illternational Union against Tuberculosis~ 
Paris 

The Executive Director, Dr. Holm, was not 
available. Therefore, the co-ordinator of techni­
cal committees of the Union, Professor Cannetti, 
was visited. South Africa is associated with the 
Union through its S.A.N.T.A. Organization. 
Dr. Dormer of Durban is a member of the 
Council. The Union organises tuberculosis 
conferences at the international level and, 
through its nine technical committees which 
cover different aspects of the fight against 
tuberculosis. is engaged in international re­
search. Professor Cannetti asked Dr. Kleeberg 
whether he would be available to serve on the 
committee on animal tuberculosis; so far no 
official invitation has been received. 

Institute Pasteur-Paris: Prof Grosset, Grumbach 
'lnd Cannelli: 

The tuberculosis section of this institute is 
housed in a three storied building and has a 
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world wide reputation. Theoretical problems 
and practical solutions in the eradication of 
tuberculosis were discussed. 

Hamburg, Germany: Tuberculosis Research In­
stitute, Borste!. Prof Freersken and Meissner, 
Dr. Boenieke: 

Since this was a second visit to the institute, 
the experience with different test methods was 
discussed; also bacteriological, therapeutic and 
epidemiological aspects of primary drug resist­
ance in different countries. With Prof. Freers­
ken, the situation of bovine tuberculosis in 
Germany was reviewed, also the value of diluted 
tuberculin and the differentation of non-specific 
reactions. With Dr. Boenicke, his biochemical 
classification of mycobacteria was debated. 

Prof Freersken has been on a study tour of 
South Africa from 4~21.2.l964 and has lectured 
at Onderstepoort. 

Rome, Italy: Tuberculosis Study Centre, F{)r­
lanini. Prof. Omodei-Zorini, Prof, Moreljnni 

and Dr. Castelnuovo. 

New results with chemoprophylaxis by means 
of isoniazid in tuberculosis and agar diffusion 
techniques combined with electrophoresis, were 
discussed and the laboratories of the Forlanini 
Hospital and that of the Ministry of Health 
were visited. Dr. Kleeberg was invited to come 
to the next International Congress on Tuber­
culosis in Rome in September, 1963 and be a 
member of the Expert Group on Upclassified 
Mycobacteria. 

Perugia, Italy: Regional Jnvestigation Centre 
and Faculty of Veterinary Medicine. Prof. 
Badelli and Prof. Rosati. 

The main aim was to deliver a paper to the 
Biological Society which had a special meeting 
for this o:::casion. All participants, about 120 
veterinarians and medical doctors, received an 
outline of this talk in Italian. Dr. Boldrini, 
Rome, served as interpretor. It was a lively 
discussion since interest in chemotheraphy of 
bovine tuberculosis is very keen in Haly. 
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for simplified lherapy 

Chlorom,,,,,tin· Intramuscular, a notabl~ addllicn to the ranac 01 
Chlotom,,,,, .. n product •• i •• pocially prepared In m'CI'OCry>Ullhne (0I'IIl 
fm: woo: .. an 14 ............ pen.tOn by dl.'C'p 'n!rlm .. """lar In!<Cllon W.d! 
1hi ...... preparation, not onl, I. !rea1men! .'mph/kd. b ... 'M whole 
IICOpe 0I1a ... anunal Chloromy"",on ,he,apy I. con.,d ... bly u!ende4. 
D_1t may be calcul.ted on 'he ba.i. or I·J m, Il'" Ib bod,.· ... "_ 
(or larac onirnal pa,imll. <., .. I,.·a,. fm •• poo Ib an,mal TM 
_nded dosa,e for lmall .nimalt II ,ml per Ib bod"'_iabl doilr. 

Chloromycetin INTRAMUSCULAR 

for treatment of contagious fOOL rOl 

O1lorom"",un' Tinctu", 10"._" oftlmal prOi1lKl d'lCov<nNI 
ill the ""m·On .. LabonllOrieS- hal oil"""' ..... If ",mubbly dfm .... 
.... "" conlal'DUI fool '0' In Iheep R •• pan"" follow,ng .lInglt 
applicatiOn hal boen 'eponed of over 800

0 of .n""al. I,,,,,ed. 
TM aaunen, conli." 01 parinl ..... Y ,h~ d ..... ""d ,i ..... and apply .. " 
ClIJoromyce'lin Tin"",,,, 10·. with ... iff brulh. 
QiI\iQJ RcpclCU 
S~I ttialt ha~ been ... med 0111 .n A .. I,nlia and 
UDkad 1C.It.,doo:D. Allm. w •. ,. 19S4. JO:a09 V.,. R«. 19".67:'4-

Chloromycetln TINCTURE 10·'. 
o.w ICI% Suc_ Supf)1..., III 60 ce. DoWa • 1'>_ "'''" 

for relief of allergy conditions 

A4 dfectiw antihitwnine. Benadryl' Parenteral of 1m jlftI 
,.,Iief (""'" allnJ!ic llalH W"illtin • ft:1ll min .. l .. follow'"l Inlnl_ 
tnjec(lOfl Wid! in"""" .. """Ia, injcC"cjon or oralll ... uncnl wid! 
8caadryl Capt"'''' .... pan .... it ,lip,,, tl~ Condlliont 
in which Benadryl i, hllhly ctrcetiv. il1t:hide - Bloal . Su'IIIII 
Sickn... . Brythetna A.cute moill eaema A n.1'JlC 
derm.olitil . Pnariti .. 

PARENTERAL 

PA~KE, DAVIS LABORATORIES (PTY.) lTD. 

P.O. BOX 24. ISANDO, TRANSVAAL 
DistI'ibutors aJso in U:e Federation, Congo, Angola, 

Mo<;ambique, East Africa and Mauritius. 
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OUT OF THE PAST 

VETERINARY HISTORY OF THE BECHUANALAND PROTECTORATE 
1905-1935 

W. H. CHASE ~ Retired Chief Veterinary Officer, Bechuanaland Protectorate. 

With due ackllOll/edgell1e/lt to tbe Dirertor of Veterinary Serl'ices Bechualla/alld. 

INTRODUCTION 

There is no official record of animal disease 
in the early days in what was to become the 
Bechuanaland Protectorate. but certain facts 
emerge from the writings of missionaries and 
the early big game hunters who visited the 
Territory half way through the nineteenth 
century. 

TSETSE FLIES A::-.iD 'HORSE SICKKESS 

MAlOR VARDON wrote that "he caught tsetse 
flies on the bOllks oj'the Limpopo Ril'er ill 1848, 
that he took them to LOlldoll. lI'here they were 
identified os the Glossina morsitalls", 

DAVID LIVINGSTONE in his diary when on his 
way to Ngamiland wrote in 1850, "Tsetse jlies 
abounded on til€- ballks of the Tamullakle ril'er and 
that unless his waggolls aroided the fly, his 
transport would be brought to a stOlId stilt'. 

Horse Sickness, referred to as Horse Dis­
temper, was also reported as occurring frequent­
lyon this journey. 

GORDON CUMMING in Ilis book "Five years 
hunting adventures in South Africa" wrote 
"My losses in cattle were rery consid?rable. In all 
4expedifions into tile far imerior (chiefly Bechu­
ana/alld) m) losses were 45 horses alld 70 cattle at 
£600. I also lost 70 dogs". On page 366 of the 
Slime book, it is stated "TheBecilual1as stated 
that all the horses of'tlle Boers (ill tbe Trallsraal) 
Were dead with the Distember". (Horse Sick­
ness). 

RINDERPEST 

In March 1896 Rinderpest was brought into 
the Protectorate by ox transport travelling 
along the Bulawayo-Mafeking road, killing 
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some 90 per cent of the cattle en route. A 
belated attempt was made to check the spread 
of infection south, by the construction of a 
fence running east and west of Palla Road, but 
it was unsuccessful and the disease reached 
Ramathlabama by the end of April. 

The late Chief Sekgoma Khama informed me 
about the only district where there was any 
concentration of cattle that escaped infection 
was Lephepe, where he and his followers were 
living at that time, 

The last case of Rinderpest occurred on the 
Transvaal-Bechl1analand border in 1899. 

EAST COAST FEVER 

In 1904 both the Cape and Transvaal Govern­
ments became alarmed at the near approach of 
East Coast Fever to the Protectorate border for 
the reason that there was no veterinary slaff, not 
a single dipping tank and apart from the railway 
line, not a mile of fencing in the whole territory, 
Had the disease entered the Protectorate at that 
time. it would in all probability have spread 
throughout the North Western and other areas 
and taken many years to eradicate. A veterinary 
officer (G. W. Lee) was lent to the Protectorate 
Government for 6 months, and at the end of 
that period W. H. Chase was permanently 
transferred from the Cape Veterinary Depart­
ment to the Protectorate on March 1st., 1905, 
Lectures were then given at the chief stads on 
the symptoms of the disease, how spread and the 
vital necessity of allowing no contact with 
cattle from Rhodesia or the Transvaal. With 
the full co-operation of the late Chiefs Khama 
and Linchwe the disease \\as kept out, and the 
country has remained clear of the disease to this 
day although spread throughout Rhodesia, 
Swaziland. and every province of the Republic. 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



CONTAGIOUS BOVINE PLEUROPNEUMONIA 

In order to show what extreme measures were 
taken, a transport rider brought a waggon, 
oxen and a load of tobacco into the Protectorate 
from Rhodesia without a permit which he had 
applied for, and the Resident Commissioner's 
instructions were "Shoot the oxen, burn the 
waggon and make the man a prisoner" (See Sir 
Ralph William's book "How I became Gover­
nor" for confirmation). 

Fencing along the Transvaal border W2.s 

rapidly constructed. But on his first inspection 
of c:lule throughout the territory Chase found 
Contagious Bovine Pleuro Pneumonia (Lung 
sickness) which had existed in the Bamlngwato 
Reserve for years prior to the Boer war, to be 
widespread throughout that reserve and that the 
c1isease would seriously impede the export of 
cattle when that was eventually allowed. In 
1905 the dist'ase broke out at Crocodile Pools, 
and shortly aftt'fwards at Moshupa and Molepo­
lole in the Southern Protectorate and later in 
the Marico district of the Transvaal. In each 
case, disease could be traced to infection being 
brought by cattle from the North. 

Apart from quarantine, there was no legisla­
tion to deal with Pleuro Pheumonia and there 
wa~ difficulty in bringing in measures to control 
it, owing to the fact that the potential harbourer 
of infection (the "Lunger", the "Salted' ox or 
the recovered animal) had acquired an en­
hanced value. Many of the books of travel up to 
that date had advised the use of "salted" 
animals for trekking and owners had come to 
look on these animals in a similar light to that 
of the "salted" horse. 

The following is an extract from a book 
written by Elizabeth Hepburn, a lady missionary 
"Leaving Kuruman for Shoshong it was dis­
covered that our team of oxen not having been 
"salted" must he exch(,nged for a more hardy 
team as our team wus liable to be attacked by the 
deadly LUllgsirk". 

It wa!> 4 years before a Lungsickness Pro­
clamation was brought into force. This pro­
vided for-

(a) The slaughter of any animal that became 
clinically affected with a third the market 
value paid as compensation to the owner. 
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(b) The collection of pleuritic fluid wt,ich if 
suitable was to be used to inoculate the 
incontact cattle. 

(c) The return of the meat and hide to the 
owner. 

(d) Quarantine of the herd for 6 weeks follow. 
j ng the death of the last case. 

The start of the first World War interrupted 
the eradication campaign as also did the out­
break of Spanish Influenz::t in 1918 and the di­
sease smouldered on in the outlying district, 
the last case occurring in 1926, when the cam­
paign ended. 

FOOT AND MOUTH DISEASE 

FOOL and mouth disease broke out in Southern 
Rhodesia in 1931 when Bevan introduced an 
intranasal inoculation of virulent blood to 
incontact animals in order to pass the disease 
quickly through the herd and so obtain an 
immunity. 

Early in 1933 the Bechuanaland Protectorate 
became infected and at the same time there was a 
small outbreak in the Transvaal and the Cape 
Province. The Protectorate outbrea k which on 
being typed was found to be a variant of the 0 
type was dealt with by Bevan's inoculation. 

It was particularly noticeable that the lesions 
and symptoms of foot and mouth disease on 
Protectorate native cattle were milder than 
those seen on cattle in Europe. 

Lamenes!'> was mild, except when the animals 
were on trek or in wet weather. "Lip smacking" 
was absent but foot lesions sometimes caused a 
kick or double kick of the hind feet ending in a 
shake of the foot. Vesicle'S on the udder or 
scrotum as occasionally seen in Europe were 
absent. Sheep were unaffected naturally, 

A sweet necrotic odour was perceived when 
standing in a kraal of badly infected cattle 
similar to the smell of lesion virus. 

The only sequel to the disease was the separa­
tion of the hooves which was useful in indicating 
when the disease occurred. 

The inoculum was virulent blood obtained 
from an affected animal at the height of pyrexia 
and shortly before the rupture of the vesicle; 
:2 C.cs were injected intranasally into the cattle 
to be immunized.: 800.000 cattle were so 
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trel'lted, starting at Ramathlaba:na and endi.ng 

n our Northern boundary, wIth an effectIve 
o 'd cordon established on the Western 51 e. 

An active inoculator with good crushes, an 
electric prodder and efficient helper cowd inocu­
late 1,500 cattle a day. Five months after this 
outbreak, a few cases were found on the Bara­
long farms, due probably to a cham ?f cases in 
animals which dId not react at th~ tIme of the 
general inoculation; these were quickly dealt 
with. 

During the second week of May 1934, foot 
and mouth disease broke out at Sukwane near 
Rakops on the Bodetle River among a herd of 
300 cattle, trekking eastward from Maun. 

Active di~ease was found at distant parts over 
a large area North and Northwest, and included 
the area from Rakops to Maun, the Ghanzi 
farms, Chobe River area, and the Okovango 
swamps. 

It was decided to cordon off the whole area 
60,000 square miles in extent, and establish a 
cattle free zone 30 to 100 miles wide around it. 

An inoculation production station was ::sta­
blished at Maun, and stock inspectors were 
stationed ar selected sites. Speed of operation 
was recognised as the essential factor as all 
inoculations were based on the fact that they 
must be completed before the October rains, 
when transport would be difficult if not im­
possible. An aeroplane and three I t ton motor 
lorries were therefore engaged for the delivery 
of inoculum at regular intervals at required 
sites. Eight aeroplane landing grounds were 
constructed, but these were insufficient and a 
system of dropping inoculum by parachute was 
instituted. For instance on the Ghanzi farms 
200 miles distant 6,000 doses were delivered 
every third day while the swamp areas were 
regularly ~upplied to keep the inoculations in 
sun swing: 261,174 animals were immunized 
and the campaign was completed on September 

24th, only four months after the report of the 
outbreak. 

1 he inoculum used in this outbreak was the 
same blood virus as in the 1933 outbreak, but 
fortified by vesicle fluid collected from unbroken 
vesicles to which had been added free epithelium 
and fibrinous matter collected from such 
vesicle~ and macerated. From 4,000 C.c. to 
10,000 C.c. of blood VIruS was obtained at each 
bleeding, and wa~ fortified by addmg 5 C.c. of 
macerated lesion virus to each Winchester 
quart. It should be added that the local traders 
at Maun and the Africans kept the virus reser­
voir constantly supplied with 50 to 150 cattle, 
and gave full co-operation at all tllne~. 

LOBATSI ABATTOIR 

In 1927 Sir David Graaff negotiated with the 
Government for the erection of an abattoir and 
cold storage works at Lobatsi and eventually he 
received permission to erect thi:- abattoir in 
exchange for an area of ground on the Molopo 
Rive: r west of the BaraJong farms. "[ his was 
cancelled in 1931: the Government purchased 
the building~, and the land was returned to 
Government. 

Tn August 1934 the Bechuanaland Cold 
Storage opened the works for slatlghter of 650 
cattle; the property of the Imperial Cold Storage. 
On completion of this killing, the buildings were 
leased by Messrs. Bongola Smith & Gelman, who 
exported frozen meat (principally boned beef) 
to Eritrea for the Ital ian military forces via the 
Union Cold Storage Durban and operations 
were continued throughout 1935. 

STAff 

Staff difficulties were experienced, particularly 
during the early years. After arriving in 1905, 
I obtained my first stock inspector in 1908 and a 
second veterinary surgeon was engaged in 1914. 
When J left in 1935 there were 6 veterinarians 
(all M.R.C.Y.S.) on the staff. 

LIEUTENANT-COLONEL H. WATKINS PITCHFORD, F.R.C.Y.S. J. P. 

Transcribed verbatum by Dr. J. H. Mason from The Veterinary Journal (1906) 62,61-62, to the 
Editor of which Journal we extend our Thanks. 

Colonel Watkins Pitchford was born at 
Tatten Hall, Cheshire, in 1866, and is the third 
son of the Rev. J. W. Pitchford, Yicar of S1. 
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Jude's, London, S.E., a representative of an old 
Shropshire family that is mentioned in the 
Doomsday Book. He was educated at the St. 
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Olive's Grammar School, London, and the. 
Royal Veterinary College, Camden Town, 
graduating on May 16, 1889, and taking the 
Fellowship in 1894. For some years he prac­
tised in the neighbourhood of Sand hurst, but, 
being offered the post of Principal Veterinary 
Surgeon to the Colony of Natal, he sailed for 
Durban in June, 1896. 

At that period the Colony was threatened with 
rinderpest, and Colonel Pitchford was at once 
-called upon to combat the disease. The under­
taking was an arduous one, as there was little or 
no machinery, either legal or executive, in 
-existence beyond some dozen stock inspectors, 
with whom his predecessor, Mr. Wiltshire, had 
for many years fought single-handed an uphill 
iight. He at once grappled the situation and 
made a journey to the North of the Transvaal to 
meet Dr. Theiler, of Berne, who at that time 
wat Veterinary Adviser to the Transvaal Re­
public. A joint scientific investigation of the 
disease,. which had hitherto baffled any but the 
"stamping out method", was arranged and 
<Carried out in the Rustenburg district, whither a 
-complete field laboratory, with all its accessories, 
was transported by ox-waggon, there being no 
railways in the country in those days. 

Colonel pitchford's and Dr. Theiler's efforts 
were so successful that on December 12, 1896, 
the former was able to report to the Natal 
Government: "We have discovered a process by 
which undoubted immunity can be conferred, and 
I see 110 reason why the progress of the disease in 
South Africa should not be arrested by its 
means." The process alluded to is the present 
"serum system," the best of all the methods 
devised. It has stood the practical test of time, 
and there is not a shadow of doubt, that, in spite 
of numerous claimants for the honour, Colonel 
Pitchford and Dr. Theiler were the first dis­
-coverers of it. 

To Colonel Pitchford also is due the credit of 
the organisation of the Natal Civil Veterinary 
Department on its present lines, and the Colony 
shortly after his arrival was divided into nine or 
ten districts, each under the charge of a qualified 
veterinary surgeon. 

Shortly before the outbreak of the South 
African War he was asked by the Imperial 
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authorities to undertake the formation of a 
veterinary corps for service in the field. The 
Civil Veterinary Staff responded to a man, and 
within a few weeks of the call for their services 
the Natal Veterinary Corps was enrolled, 
equipped, and in the field. The corps served 
throughout the war, and did yeoman service in 
helping out the sorely tried Army Veterinary 
Department, which from years of apathy and 
neglect, combined with systematic snubbing 
from the War Office, had been allowed to sink 
into an absolutely inefficient condition. The 
Natal Veterinary Corps is now part of the Militia 
Defence Force of the Colony, under the com­
mand of Major WooUatt, F.R.C.V.S., who 
assumed charge when Colonel Pitchford was 
appointed Principal Veterinary Officer on the 
permanent paid staff of the Natal Militia 
Defence Force. About the same time he was 
appointed Bacteriologist and Director of the 
Research Laboratory at Pietermaritzburg, and 
Analyst to the Colonial Government, giving 
over charge of the Natal Civil Veterinary De­
partment to Major Woollatt. The work of the 
laboratory is of a most important nature, most 
of the preventive and curative serums, vaccines, 
calf lymph, & c., being prepared there; and the 
magnitude of the work will be realised by th~ 
fact that 40,000 doses of vaccine for quarter evil 
alone were distributed in Natal during the past 
year. Bacteriological work proper, such as the 
diagnosis for tuberculosis, enteric fever, gland­
ers, diphtheria, & c., are matters of daily 
routine, and this work is daily increasing. 

Many valuable reports have been lately 
issued from the laboratory under Colonel 
Pitchford's direction, on subjects such as 
"Horse Sickness", "The Characters of the 
Mark VI. Service Bullet," "The Bacteriology of 
the Plague Bacillus", "A Review of the Efficacy 
of Modern Disinfectants", "A Report on the 
Use of Copper Salts in the Treatment of Water 
Supplies", and "A Comparison of the Snake 
Venoms of Natal." The mention of these titles 
will "erve to show the wide field of usefulness 
covered by this institution. 

In addition to his other appointments, 
Colonel Pitchford is a Justice of the Peace, and 
the Analyst to the Corporation of Pietermaritz­
burg. 
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THE BIGGEST PIG FARM IN EUROPE 

With due acknowledgement to a contribution by R. Tray-Smith, appearing in The Farmer and 
Stockbreeder 77; 94-99 (\963). 

The author describes a visit to the giant pig­
producing factory at Ihan in Yugoslavia. Built 
only four years ago, Ihan has till recently 
contained 40 pighouses spread over 20 acres. 
It is now being doubled in size. Each house has 
a capacity of \,010 weaners or 505 baconers. 
The 3,000 pedigree sows now owned were bred 
from 200 Swedish Landrace females imported 
four years ago, in order to produce 60,000 
baconers per annum. The original sows, under 
the standard of management at Ihan, are 
claimed to have averaged 2.4 litters a yeat, with 
25.34 piglets born alive and 21.26 reared to 
slaughter. The quality of this breeding stock is 
high: length at slaughter at six months averages 
954 mm and conversion rate from weaning to 
slaughter is ;1: I . 

Before entering the piggery vIsItors are re­
quired to don sterile gumboots and overalls. 
Sows enter the vast seventy-four pen farrowing 
house in groups, 5 days before farrowing. Three 
days later the farrowing rails are placed in 
position to form a farrowing crate and remain 
until the litter is 10 days old. Infra-red lamps 
are fitted a bove each creep. The piglets are 
weaned at 28 days at an average liveweight of 19 
pounds. Sows are removed for service by A.I. 
from one of the 95 boars five days iater, and the 
entire house is disinfected and kept empty for 
10. days before the nex.t cyclical farrowing 
begins. There is one man on duty in the farrow­
ing house; feeding and cleaning are done by 
farm service groups. 

Weaners move into a 1,010 capacity house and 
"at 60 Ibs. the numbers are halved to 505 pigs per 
house until bacon weight; reached in an average 
of 172 days. These houses are of well-insulated 
Danish type, with electric ex.tractor fans and 
removable windows. On a hot day there is no 
smell whatsoever. At the end of each· house 
there are overhead feed hoppers for gravity-
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filling of food trollies. All pigs are fed under the 
supervision of a nutritionist and much of the 
Success achieved is due to skilful rationing. A 
hundred-pig testing station is used to formulate 
and control rations, of which no fewer than 12 
are in use, including rations for pregnant sows, 
lactating sows, two prestarter formulae, a 
starter ration, two growth and one finishing 
ration. 

Renewal of the breeding herd is based on 
performance and progeny testing. About 2 to 
5 boars are selected from 100 uncastrated males 
at 250 pounds liveweight after performance 
test, and thereafter proved by progeny test on 4 
pens of 4 sows apiece. Females are selected 
from the best of the tested lines and from parents 
of proved performance. 

Health appears excellent at Ihan although the 
venture was nearly wiped out by atrophic 
rhinitis shortly after it began 4 years ago. There 
is not a cough to be heard and less than 2 per 
cent of lungs ex.amined at the abattoir show 
signs of pneumonia. Diarrhoea is checked by 
Terramycin in the drinking water, injectable 
iron is administered 3 and 10 daY5 post-partum 
and a mineral-vitamin drench two days after 
birth. Progress does not stop here. Swiss 
veterinarians have been enlisted to carry out a 
hysterectomy scheme. A three-hundred sow 
elite breeding centre linked to a progeny testing 
centre will produce a top herd. This is likely to 
be composed of Danish and not Swedish 
Landrace, since Ihan already possesses a 
breeding-up herd of 40 Danish La nd race. 

The whole venture is exceedingly scientifically 
and competently managed, there being a staff of 
19 veterinarians and nutritionists to provide 
professional guidance. In Slovenia alone, there 
are three other similar pig-producing factories; 
one with 50,000 per annum output and two 
producing 30,000 baconers each. 
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Indications 

Packages 

Yecortenol~Yioform" 
Ointment & lotion 
for veterinary use 

For large and small animals 
Antibacterial and fungicidal 
A,nti-inflammatory and antipruritic 

Eczema 
varicose and moist eczema 

lip eczema in dogs 

interdigital eczema 

eczema of tomcats 

Dermatos-e,s 
aspecific, allergic, and pyogenic dermatoses 

refractory udder pox 

interdigital dermatitis 

ulcerative dermatitis 

Fungal infections, especially 

epidermophytosis 

trichophytosis 

Otitis ext-erna in small animals 

Anogenital pruritus 
Wounds, fistulae 

Tubes of I a g. and 5 x I acc bottles with plastic 
cannula. 

Distributors: A. S. RUFFEL (PTY.) LTD., P.O. Box 7824, JOHANNESBURG: 

® elBA Limited, Basle, Switzerland. C I B A 
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S. Afr. vet. med. 1964 

ANNUAL MEETINGS OF BRANCHES 

REPORT OF THE 14th A.G.M. OF THE CAPE WESTERN BRANCH HELD ON 22nd 
NOVEMBER 1963. 

OPE1'-lNG 

In opening the meeting, Dr. Diesel conveyed 
the greetings of the President who was not able 
to be present on account of other duties which he 
was obliged to undt,rtake. 

A copy of Dr. Diesel's opening address appears 
in this issue. 

Dr. Diesel stressed the wish of the Council of 
the S.A.V.M.A. that private practitioners should 
take a more active interest in the administration 
of the affairs of the Association. The Chainnan 
then gave his report reflecting the activities of the 
Branch during the year. He reported that the 
Cape Provincial Administration had agreed to 
introduce legislation to reduce the tax on 
spayed bitches. 

BUSINESS MEETING 

A discussion by members then took place with 
regard to adherance of the schedult' of fees by 
private practitioners. It was agreed that a 
revised schedule would be drawn up and circu­
lated tc all members. The following Executive 
Committee was then elected. 

Chainnan Dr. A. Albertyn. 
Vice Chainnan Dr. G. L Muller. 

Secretary - Dr. P. M. S. Masters. 
Treasurer - Dr. P. C. Belonje. 
Additional Members-

Dr. J. Brownlie. 
Dr. J. E. Dorrington. 
Dr. G. L Faull. 
Dr. S. A. R. Stephan. 
Dr. T. Veenstra. 

Co-opted Members - Dr. B. Horwitz. 
Dr. J. Thomson. 

SCIENTIFlC MEETING 

The meeting was then adjourned for a braai­
vleis lunch held in the office of the Director of 
the Maitland Abattoir. Mter lunch the meeting 
was resumed in the Lecture Hall of the State 
Pathological Laboratories, Orange Street where 
the film "To catch a rhino" was screened, fol­
lowed by the paper "Salmonellosis in calves & 
poultry" delivered by Dr. H. J. Botes of Onder­
"tepoort. 

SOCIAL GATHERING. 

In the evening 24 members & guests attended 
a perfonnance of My Fair Lady at the Alham­
bra theatre. 

OPENlNG ADDRESS BY DR. A. M. DIESEL 

THE AFFAIRS OF THE ASSOCIATION 

At the recent 58th A.G.M. the suggestion wa:> 
made that private practitioners should take a 
greater interest in the administration of the 
affairs of the Association. 

The membership of the Association, which 
now stands at just on 500, is roughly divided 
~to the following interest groups: 
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STATE EMPLOYED 

Field Services Republic .. '" ............... 90 
Field Services S.W.A.. ..................... 12 
Re:>earch Republic..... •. .................. 60 

PRJ v ATE PRACTITIONERS 

RepUblic.. .................................... 190 
S.W. Africa. . ........................... ...... I 

Municipal Employed.. ........................ 17 
In Commercial employment including 
A.I. Coops.... . .............................. 18 

Miscellaneously employed and retired.... 45 
Outside Republic. . ............................ 58 

491 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



The inference from the A.G.M. suggestion 
is that practitioners should fill one or two more 
seats on Council. 

The present Council consists of: 
The President-Practitioner 
The Vice President - State. 
Elected Members - State 6. 

Private Practitioners 2. 

There are now 191 practi tioners and 162 State 
employed members in the Association. Thus 
the representation on Council is disproportio­
nate. 

Many reasons are of course given why the 
State servant has greater opportunity to serve the 
Association in an administrative capacity, the 
chief one no doubt being their numerical avail­
ability at Pretoria, and consequent attendance 
without the need to travel. 

Another very good reason is that the practi­
tioner has his practice to attend to and finds it 
difficult to be away for 2 or more days at a 
time, six time~ a year. 

The Association could of course be requested 
to pay the expenses of practitioners who were 
elected to serve on Council. 

I am not able to a rgue the case for the practi­
tioner, nor is it my intention to do so, The 
statement was made at Congress and the in­
ference is that practitioners should be en­
couraged to make themselves available for 
election to Council. 

As the membership of the Association in­
creases, it is not unlikely that the proportion of 
non State to State members will be more in 
favour of the former. The time is not far distant 
when the number of Council members will 
increase. The Briti~h Veterinary Association 
must by now have over 8,000 members. They 
have a Council comprising more than 50 mem­
bers. 

It is true that the Association has six Branches 
and two Groups. 

The prepre~entation of practitioner-to-State 
employed members is possibly more representa­
tive on the executive committees of these 
subsidiaries of the Association. 
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I do not think that the suggestion made at the 
A.G.M. was in any way directed at the inability 
of the State employed Council member honestly 
to care for the interests of the non-State em­
ployed members. The possibility is that the 
suggestion called on the practitioner, whose 
numbers are now in excess of those of the State 
employed members, to share more proportion­
ately in directing the affairs of the Association. 

In recent years the Association has been 
encouraged to hold some of its Annual Meetings 
and Congresses away from Onderstepoort. The 
benefits which will accrue to it from this innova­
tion are positive and in principle sound and 
progress ive. 

In principle the Public Service does not ap­
prove of requests to allow its personnel to 
attend conferences in unusual numbers in 
respect of which the State is asked to pay sub­
sistance and transport allowances. The State 
servants are therefore expected to take leave 
and to pay their own expenses to attend these 
conferences. 

The need for members to share and share 
alike in the administration of the affairs of the 
Association and in contributing equally to its 
success, is therefore fair and reasonable. 

The State too suffers a certain amount of loss 
and inconvenience when its servants are away 
from their posts. 

There are many ways in which members can 
contribute to the advancement of the Associa­
tion, other than taking part in its administration 
through service on Councilor on the executive 
of Branches and Groups. 

They can contribute well prepared articles 
for publication in the Journal. This of necessity 
means the collection and preparation of material 
and its well arranged submission to the Editorial 
Committee. 

The Association has had a Benevolent Fund 
for many years, which at present is financially 
in a sound state and stands at R8,444.90. It is 
largely developed by an annual allocation of 
Rl.OO per member from the General Fund into 
which members subscriptions are paid. It is also 
increased through the benevolence of the exhibi­
tors v, ho donate R I 0.00 to R 15.00 per stand at 
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Congress Exhibitions, and through the thought­
fulness of one firm which exchanges items such 
as scissors, pen knives and the like for contri­
butions to the fund. 

This year the exhibitors contributed R290.00 
and the finn referred to R75.97. 

The profits of the Book Fund, until this year. 
were placed in a Prize fund alc and the jntere~t 
from the Prize fund was taken to the Prize 
Fund Reserve a/c. The Book Fund has now 
ceased to function. The Prize Fund at the end 
of the 1962/63 Financial year stood at R 1,081.60 
and the Prize Fund Reserve at R4,S45.92. 
These two ale's have now been ccnsolidated and 
will henceforth be known as the Major BrOll'1l 

Prize Fund, which is to be used for educational 
purposes. This Fund thus stand:. at RS,727.52. 

As the membership of the Association in­
crea"es so will its obligations to it" members 

increase - assistance to dependents of deceased 
members and assistance to members in the form 
of !.mall educational grants. 

Members can therefore make independent 
contributions to these funds. 

I thank you very sincerely Mr. Chairman, 
ladies and gentlemen for inviting me to open 
this Annual Meeting of the Cape Western 
Branch. 

I feel sure that you will plan the 1964 Con­
gress at Cape Town to make it an outstanding 
succes!.. 

Council and its Congress Sub-Committee 
will collaborate with you in every detail and 
put certain funds at your disposal. 

I wish you every success for today's meeting, 
both scientifically and socially, and now declare 
the Annual Meeting open. 

If you have any problems connected with:· 

I. Animal Nutrition. 

2. Poultry housing and management 

or 

3. Any allied subject 

You will find a warm welcome from your colleague 

at 

LION BRIDGE FEEDS LIMITED 
441, Church Street P.O. Box 55 

PRETORIA 
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HEALTHY ANIMALS 
PAY THE BEST 

DIVIDENDS 

The Veterinarian serves the Animal Industry by ,maintaining 
a high standard of resistance in Animals against disease. 

The Epol Balanced Ration, with its high standard of nutri­
tive values. assists the Veterinarian in his task. 

HEALTHY ANIMALS SHOW THE GREATEST 
PROFITS 

WELL NOURISHED ANIMALS GIVE THE BEST 
RETURNS 

FEED EPOL BALANCED RATIONS FOR THE 
BEST RESULTS 

VEREENIGING CONSOLIDATED 
tvllLLS LTD. 

P.O. Box 3006, 

JOHANNESBURG. 
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VERWELKO M AAN NUWE GRAD UANOI VAN 1963 

PROF. B. C . J ... NSEN, DEK ...... N V ... N DIE F ... K ULTEIT, SPREEK DIE NUWE GR ... oU ... NDI TOE 

Op Vrydag 22 November is gedurende '11 

gesell ige en aa ngenamc byeenkoms va n d ie 21 
Graduand i afskcid genecm. 

Nadal Pror. Hofmeyr as Sc kreta ris en Sere­
moniemeester. hullc aan die gehoor voorgeslcl 

het , wens die Dekaan P rof. B. C. Jansen hulle 

geluk ui t die besondere presta sie wa t hulle 

behaal he!. Die mening word ve rdc r deu r hom 

ll itge~preek dat daa r op elkeen van hulle 

V()()l" ry l. na R. L. M. Orsmond .• C. r. van der Merw!t .. J. C. Austin., G. Crewe (Mej) .. A. Faul( Mej.), M. Thomson 
(Mej.). M. P. Brighlman .• J. W. van der Vyver . . S. S. Lombard. 

2de ry l. na R . R. D. Sykes .. C. Beacon., F. M. Freemall .. C. J . Visser., E. A. Jaques .• D . B. Weaver .. A. Immel­
man., R. n . Bilbrough., P. J . Pullinger.. A. J . Jordaan. 

Jde ry L. na R . C. M. Veary .• E. You ng .. F. W. G. van l udwiger., G. H. Vogelung., J. A. Chandler., A. C. Wel­
linfl;!OIl., M. J . O. Taylor . . C. I. van Wyk . 

.wIe ry l. Ila R. l.lumpt.. J . H.. du Preez .• J . H. van fch:>l'<wyk .. ~. J . T. Downes., W. D . R us~eIL, 
Heel agler L. na R. R. J . Sutherland .. C. P. Harle .• R. A. Wi!!on. 
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staatgemaak kan word om sy/haar bydrae tot 
die handhawing van die Professie se doe1stel­
lings met opregte eergevoel, te lewer. 

Prof. Jansen wys op die interessante toekoms 
wat vir hulle voorle, en vra hulle om van die 
"blinde entoesiasme" wat so kenmerkend van 
die jong lewe is, gebruik te maak. Die jare wat 
volg sal geleidelik deur vertroue versterk word. 

Die volgende kandidate het die eer te beurt­
geval om pryse te ontvang: 

E. Young-Verwerf graod met lof: 
(i) Theiler Medalje. 

(ii) LeI. Prys vir Infeksie siektes en Ge­
neeskunde. 

(iii) Agricura Prys vir Patologic. 

S. S. Lombard. 
Kliniese Medalje. 

C. P. Harte. 
I.C.I. Prys vir Chirurgie en Gcslagskunde. 

M. J. O. Taylor. 
Pfizer Prys. 

R. D. Sykes. 
Maybaker Prys. 
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MEV. DE WET WORD BEDANK 

Daar word ook van hierdie byeenkoms ge. 
bruik gemaak om afskeid te neem van mevr. de 
Wet. Sy word deur Prof. R. du Toit, afgetrede 
Dekaan, hartelik bedank vir haar besondere 
bydrae. 'n Geskenk namens die Fakulteit word 
aan haar deur Prof. du 10it oorhandig. 

Die byeenkoms word afgesluit nadat die 
innerlike versterk is deur verversings wat op 'n 
uiterse smaakvolle wyse deur die gades van 
Fakulteits lede voorgele is. 

PROF. R. CLARK VISE PRESIDENT VAN 

S.A.V.M.V. VERWELKOM DIE GRADUANDI TOT 

DIE PROFESSIE 

Prof. R. Clark, Vise-President van die 
S.A.V.M.V. het die pasgegradueerdes toege­
spreek. Hy het hulle in die prof essie verwelkom 
en hulle om die prestige van die prof essie te 
verryk en te verhoog. As lede van die 
S.A.V.M.V. sou hulle dan ook meer kan bydra 
hiertoe en is hulle adviseer om aansoek te doen 
vir lidmaatskap. 
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• HIGHLY EFFECTIVE AGAINST 
FOOTROT 

• FOR LOCAL APPLICATION 
AFTER SURGERY 

• FOR ALL SUPERFICIAL CUTS 
AND WOUNDS 

• CONVENIENT TO CARRY 
AND USE 

• ECONOMICAL IN USE 
AUREOMYCIN* 
VIOLET SPRAY 

* Regd. Trademark 

SUPPLIES ARE AVAILABLE ONLY TO VETERINARIANS DIRECT FROM; 

SOUTH AFRICAN CYANAMID (PTY.) L TO. 
P.O. BOX 7552 JOHANNESBURG TELEPHONE 34·2333 
______________ Westob'4942 __ 
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AUSTRALIA 

COMMOSWEALTH SCIENTIFIC AND INDUSTRIAL 

RESEARCH ORGANIZATION 

DIVISION OF ANIMAL HEALTH 

FELLOWSHIP FOR RESEARCH 
ON OVINE FOOTROT 

The Australian Wool Board. through it, Wool Research Committee. ha' 

established a Research FeilJwship of three year; d.ration for f Jrther 

research on the bacteriology and epidemiol>gy of FUJi/orm;' nodosu. 

infec:Hons in sheep and other animals. 

The Fellow will be appointed to CSIRO', Division of Animal Health but 

will be seconded to the Veterinary Laboratory of the Tasmanian 

Depilrtment of Agric-lh:'He 31 Launceston, Tasmania. 

Salary will be within the range paid by CSIRO to Research Officers or 

Senit.Jr Res.earch Officers, according to qualifications and experience. 

These ranges at present are: For R.O. £Al.794 to £A2.631 and for S.R.O. 

£A2 .755 to £A3.1 15. (but these scales are under review). 

Applications are invited from graduates in Veterinary Science~ Agd~ 

c;Jltural Science or Science, who have had post graduate research training 

and experience in laboratory and field investigations. o( infectious diseases 

of animals. Previous experience of such work in rt::lation to diseases of the 

feet or sheep will be an ad,'anlage b'Jt is not essential. 

Consideration may be given to the continuation of F.S.S.U. arrangements. 

Fares paid for the appointee and his dependent family and return fares to 

point of origin will be paid up:>n termination of the FeUowship. 

Background information concerning the problems invohed and the 

conditiolls under which the appointee wiU work may be obtained on 

application to:~ 

Mr. W. Hartley. Chief Scientific Liaison Officer. Australian Scientific 

Liaison Office. Africa House, Kingsway. London, w.e. 2 .• 

to whom applications (quoting Appointment No: 2011224) should be 

addressed by the 18th April. 1964 

· · · · · · · · · · · · · · : · 
= ; 
: 
: 
: : · i 
I 
: 
I 
I : 
: 
5 

I : 
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PUBLIC RELATIONS SERVICE 

Dr. 1. A. Thorburn has been elected to the 
Board of Directors of Cooper, Mc.Dougall & 
Robertson (C.A.) (Pvt.) Limited. 

lhere are now three Directors who are 
veterinarians and born in Africa, on the Boards 
of regional Cooper Companies in Africa. Dr. 
H. S. Purchase is a Director of Cooper & 
Nephews S. Af. (pty.) Limited, and Dr. H. G. 
Wallace is a Director of Cooper, McDougall & 
Robertson (East Africa) limited. Dr. H. E. 
Harbour, who is a veterinarian and also a 
Dire::tor of the mother company, Coop~r Mc­
Oougall & Robertson, limited, Berkhamsted, 
recently visited Kenya, Central Afric,1 and the 
Rt"pubJic of South Africa. 

Dr. W. Plowright has left Kabete for Canada 
where he has been appointed to the Chair of 
Virology at the University of Tcronto. 

Capt. Robert M. McCully, of the Armed 
Forces I[1stitute (f Pathology, Wa~hington 

DC, U.S. Airforce and his familY have arrived 
in South Africa: Capt. McCully will spend three 
years at the Onderstepoort Veterinary Research 
Institute chiefly ir thl Section of Pathology. 

Vr. Max Sterne, D.V.Sc. (S.A.). Dip. Bact. 
(London) M.R.C.V.S., has been appointed 
Head of the Bacteriolcgy Department a~ the 
Welkome Research Laboratorie~, Beckenham, 
Kent, in succes~ion to the late Mr. Harry 
Proom. 

Dr. Sterne, who has held a senior po~t in the 
Department of Anaerobic Bacteriology at the 
laboratories since 1951, played a considerable 
part in developing "Covexin", thE. first "seven­
in-one" vaccine against clostridial disease£ in 
sheep. and the deep-tank culture method of 
prrparing vaccines. 

Before 1951, he was on the staff of the Veteri­
nary Research Laboratories, Onderstepoort. 

Anyone visiting England with the object of 
being employed as an assistant in a veterinary 
practice should contact either Dr. J. F. W. 
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Grosskopf of the Section Physiology, Onder­
stepoort or Dr. Dirk Neethling, P.O. limburg, 
Potgietersrus. These colleagues will put him in 
touch with a practitioner at Metlock, Derby­
shire who prefers South African veterinarians. 

Pr.of. Freersken of the Tuberculosis Research 
Institute, Hamburg, Western Germany, was 
on a study tour of South Africa during February 
1964, and delivered a lecture at Onderstepoort. 

The Council of the Rcyal Agricultural So­
ciety of England. 35 Belgrave Square, london 
S.W. 1., has cordially invited all members who 
will be in England during July 1964. to visit 
their Royal Agricultural Show which is to be 
held at Stoneleigh Abbey, near Kenilworth. 
Warrickshire. from 7th-10th July 1964. at no 
charge for admission to themselves or their 
wives. 

Anyone interested should communicate with 
Mr. PaUl Osborn, the Deputy Secretary of the 
Royal Agricultural Society, giving his and his 
wife's name, his occupation, country of origin 
and address in England to where the tickets 
should be sent. 

The National Grasslnnd Demonstration will 
be held on the showground on 27th to 28th 
May 1964. 

BOOK REVIEWS 

THE EQUINE TARSUS 

Topographic and Radiobraphic Anatomy Gyula 
Kovacs, D.V.Sc. 

English translation by Pal Makay 

97 pages text, 14 plates in colour, 8 plates 
black and white and 23 figures. Price R6.00 

AkadFmiai Kaido, Budapest 1963. 

As its subtitle clearly idicates, this book covers 
the topagraphic and radiographic anatomy of 
the normal equine tarsus, and is the outcome 
of a specially directed study. No data are given 
concerning the number of preparations studied, 
nor are age, sex and breed differences enlarged 
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upon, except for a few incidental remark!. con­
cerning differences between "eastern" and 
"western" races. Kinetic aspects are not touched 
upon; only twice are strt1ctural arrangements 
predispo~ing to pathological states alluded to 
(luxation of the superficial digital flexor tendon, 
p. 58, and capped hock and curb, p. 57). 

In the first chapter a critical and informative 
evaluation is given of the literature concerning 
topography and radiography of the equine 
tarsus. This is particularly useful to collea~es 
having little access to the scientific literature of 
Eastern Europe. 

In the second chapter, six pages are devoted to 
a rather belaboured account of general con­
cepts and principles of methodology of anatomy 
in general and topographic anatomy in particu­
lar - an account more in keeping with the intro­
ductory chapter of a textbook on anatomy. The 
second part of this chapter deals with principles 
and general techniques of radiographic ana­
tomy. The value of stereoradiography is 
stressed and a general description of methods 
employed and snags encountered is given. For 
straightforward radiography of the tarsus it is 
recommended that a focussing distance of 70 cm. 
be used for general survey and one of 50 cm. 
for detailed study. Furthermore, two levels of 
focussing are necessary to obtain a complete 
picture of the tarsus in each of dorso-planter 
and mediolateral views. Examples are given in 
the form of six full page radiographs of fair 
quality. Beyond this, no technical guidance is 
provided. Poor quality of reproductions of 
radiographs is advanced by the author as 
reason for the paucity of radiographic illustra­
tions. 

The third chapter of thirty pag<'s deals with 
the detailed topographic anatomy of the soft 
structures of the hock. The exterior is described 
as seen from each of the four aspects, then the 
externally visible and/or palpable structures 
followed by a stratigraphic account of the 
various &tructures in the same sequence. Minu­
tiae concerning thickness of cutis, mobility of 
skin, the fatciallayers, ligaments and bursae are 
given - information not found in the average 
run of text-books on systematic anatomy. An 
additional tendon of insertion of the M. jibularis 
tertius - a "deep" lateral branch, detaching 
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itself from the medial tendon and inserting with 
the lateral ("superficial") branch is de~cribed. 
There is good detail concerning the tendon 
sheath~. . 

Some additional information over and above 
that commonly available concerning the course 
and finer branching of blood vessels and nerves, 
as well as of the lymph vessels and their drainage, 
is also supplied. The author calls the profl'lJnent 
cutaneous branch of the tibial nerve to the 
medio-plantar aspect of the lower leg and hock 
the N. cutaneus surae tibialis (posterior) and 
employs the same name for the N. cutaneus surae 
cavdalis s. plantaris running on the lateral aspect 
of the crus. 

Complete detail of attachments and extent of 
the joint capsules and of the various interosseous 
ligaments is lacking. It comes in for incidental 
mention in the next chapter, a ten-page syste­
matic account of the osteology of the tarsus. 
In order to do justice to his subject, the author is 
forced to bring in additional o!oteologicaJ termi­
nology; this he- does with judicbus restraint. 
One can only take issue with him on his usage of 
the term "cochlea" for "trochlea" of the tibial 
tarsal bone. and thus on his reference to the 
trochlear crests as "trochleae". 

The description of the soft tissues are sup­
ported by fourteen full-page plates in colour, the 
excellence and clarity of which is only marred by 
the fact that some of the muscles are of the same 
general colour as that of the bone and tendon. 
The osteology of the tarsus is illustrated by 
twenty-four photographs of fair quality, con­
tained in six plates. Unfortunately the useful 
practice of mentioning the indicator and plate 
number in the text as each structure is described 
has not been followed. 

The final chapter of twenty pages of the 
radiographic anatomy of the tarsal bones con­
stitutes the useful core of the book. The out­
lines of each bone in a radiograph of the tarsus 
are dealt with, as well as the shadows super­
imposed by contiguous bones. Seventeen text 
figures in line drawing and two radiographs 
with over-drawn lines serve to illustrate the 
descriptions. In this part of the text adequate 
reference is made to the individual figures and 
lines representing certain structures, but, by 
contrasI, detailed legends to the figures have 
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been omitted. Once again quick reference is 
hampered. Only long usage by radiographers 
will fully determine the value of this text, which 
appears to be a superb pie('e of painstaking 
work. 

One has to bear in mind that this book is a 
translation into English by a Hungarian, prob­
ably not a specialist in the particular field. Tn a 
few fortunate instances the result is refreshingly. 
original, sometime~ bears a piquant tang, but at 
times is downright cOl'fusing (on pp. 50 and 56 
the impression is created that the deep inguinal 
lymph node lies under the anterior tibial mmcle) 
and erroneous (use of the term "lateral" for 
"collateral"-"the medial lateral Iigament"­
and the use of a redllndant term "radial" when 
"radiological" is meant.) Despite this, it re­
presents a creditable performance; anatomy 
produces a severe strain on any language, let 
alone translations. (Could the various national 
veterinary associations assist in this respect by 
offering free editorial service?). 

The typography is very good, on art paper, 
with a minimum of errors. A heavy cover with 
an attractive reproduction of a painting by 
Hsu Pei-hung rounds off a neat publication. 

Although not an exhaustive treatise on tarsal 
topography the author freely admits as 
much -< it constitutes a useful work of reference 
for the surgeon and a major contribution to 
tarsal radiography: it is to be regarded as a 
welcome addition to specialised veterinary 
literature. 

H. P. de B. 

MILK HYGIENE-Production, Processing and 
Distribution-A bdussalam et al. 

W.H.O. Monograph Series no. 48, World 
Health Organisation, Geneva, 1962. 

8 vo pp. 767, Figs. 191, Tabs. 36: R6.00. 

This is a comprehensive manual to which a 
Ul1mber of acknowledged authorities have con­
tributed, and it covers all the ways and means 
of ensuring that milk and milk products are 
both harmless and wholesome. It deals ex­
tensively with diseasts transmitted through milk, 
milking hygiene on the farm, handling and pro-
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cessing of milk in the dairy, regional and special 
problems in advanced as well as developing 
countries, and a chapter on training and admini­
stration is included. Modern practice relating 
to those problems which are likely to occur in 
the dairy industry at various level~ of intensifi­
cation is outlined in a clear methodical manner. 

Person!> interested or dealing with the various 
facets of milk hygiene will find in this mono­
graph a weatlh of knowledge and practical 
reference. 

L W. v.d. H. 

PRINCIPLES OF VETERINARY RADIO­
GRAPHY 

by S. W. DOUGLAS and H. B. WILLIAMSON. 
BalliFfe, Tindal and Cox, London & Edinburgh. 

pp. 243, Numerous illustrations. Price 45/-

If radiography is to adequately fulfil its 
purpose as diagnostic aid, the first essential is 
correct positioning, and equal to this, adequate 
radiographic technique. Failure to apply these 
principles leads to incorrect diagnosis and a 
waste oftime and materials. A full appreciation 
of the dangers of x-rays and of protective 
measure" is a sine qua non for the safety of the 
operator, his assistants and patients. 

In the first 89 pages the theory and equipment 
of radiography are discussed. Without em­
broidery, the authors describe the use of various 
types of equipment and general routine, but also 
give the reasons, scientific background and 
theory. 1hey thus enable the professional man 
to have an intelligent grasp of the matters at 
issue. 

The rest of the book then proceeds to describe 
actual radiography with emphasis on positioning. 
The major portion describes radiography of the 
skeleton in the small animal. This is succeeded 
by relatively short sections on soft tissue radio­
graphy, where the technique requires more 
delicate skill in photography and interpretation. 
Discussion of contrast media techniques of the 
various systems is included in this section. As 
these techniques tend, more or less, to fall 
within the domain of the specialist, the authors 
have given them relatively little space. 
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The final chapters are concerned with radio­
graphy of large animals ~ the head and peck 
and the limbs from elbow and stifle distally. 
Here, again, more valuable information is 
offered. Despite the most valuable clinical and 
physiological data that will accrue from large 
animal thoracic and abdominal radiography, 
these are a relatively closed book as apparatus 
powerful enough for these purposes are pro­
hibitively expensive and thus few and far 
between. As this book was written for general 
practice omission of what is known of this 
aspect is justified. 

The book under review is clearly printed on 
excellent paper with matching illustrations and 
has been a pleasure to peruse. As it is devoted to 
the radiography of normal tissues it is hoped 
that the authors will follow it with a companion 
volume dealing with radiological technique and 
interpretation of pathological lesions. 

The acquisition of this book by those interest­
ed in radiography is recommended. 

C.F.B.H. 

BAlLLlERE'S VETERINARY HANDBOOK 
(FORMERLY HANHAM'S VETERINARY 

SURGEONS' VADE MECUM). 
9th EDITION. 

p.p. VII[ 171. Edited by 
G. N. HENDERSON A~D J. STRATTO~. 

Bailliere, Tindall and Cox, London. 1963 2Is. 

The editors are to be congratulated on the 
very thorough manner in which they have 
reviewed, regrouped and largely rewritten this 
handbook. last published in 1952. They have 
been ably assisted in this task by five contri­
butors, and the result is an up-to-date and 
readable text which provides a wide variety of 
practical information in easily accessible form. 

Chapter 1 on therapeutics includes sections 
on chemotherapy. posology. synonyms and 
tradenames, prescription writing, toxicology, 
anaesthesia and fluid replacement therapy. 
Although the modern method of writing 
prescriptions in full in English is illustrated, 
the editors have obligingly included 3 pages of 
Latin words and abbreviations "formerly used 
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in prescrIptIOn writing" for the less modern­
minded amoung us. The chapter on bacterio­
logy contains a useful classification of bacterial, 
viral and fungal diseases, as also a section on 
stains and staining methods. Another extensive 
classification, (protozoa. helminths and arthro­
poda) is contained in the chapter on parasito­
logy, and the usual parasitological techniques 
are also described. A useful store of informa­
tion, not easily gathered elsewhere, is to be 
found in the chapter on small animal practise, 
where brief descriptions of the common ailments 
and their treatment is supplied in respect of 
monkeys, rabbits, smaIl rodents, tortoises, 
tropical fish and cage birds. Normal data, 
inCluding notes on de~C'ription and dentition, 
is fully set out for the various species in chapter 
4. The remainder of this handbook comprises 
chapters on notifiable diseases (including a 
table of incubation periods), allergic tests, 
blood and uring (mainly devoted to urinalysis) 
and a final chapter of miscellaneous informa­
tion. 

This book is well printed, moderately priced 
and has had an index added to increase its use­
fulness. Its compact and lucid arrangement 
makes it especially useful to senior students and 
the busy practitioner. 

R.K.L. 

DON. R. ARTHUR. BRITISH TrCKS. 
BUTTERWORTH. 

213 pages, numerous line drawings, 9 pages 
References. Price 55/-

This book is written mainly for the use of 
zoologists, parasitologists, veterinarians and 
others in Great Britain whose concern is the 
study and control of arthropod disease~. A 
study necessitating a knowledge of the taxo­
nomy and general bionomics of the vectors. 

The major portion of the book deals with the 
identification of 16 Ixodes species, 1 Derma­
cenlor, I Haemaphysalis, 2 Argas species and 1 
Ornilhodoros: giving in each instance a detailed 
description, accompanied by original figures of 
all the known stages (in only a few instances 
are figures borrowed from other publications), 
with an analysis of the taxonomic literature and 
synonymy. 
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Assisted by the definition of the morphological 
terms used, and by the generic and specific keys, 
workers should have no difficulty in running a 
species down to its probable identity; which 
identity can then be checked against the detailed 
descriptions and excellent figures. 

Up till the end of 1961, the sy~~nymy, litera­
ture and iconography for the British-Isles have 
been well scanned, many European publications 
have been consulted, so that the identifications 
of the Ixodes species are up to date; regrettably, 
however, some European publications have been 
overlooked - e.g. those referring to Ixodes 
berlesei Birula 1895, which sink I. caledonicus 
Nuttall 1910 as a synonym thereof. 

The biology of the Ixodes is well covered; 
unfortunately, however, somewhat inconsistently 
in that sometimes reference is made to ecological 
conditions in European countries and at other 
times not. 

Compared with the almost monographic 
treatment given to the "Taxonomic section" of 
the Ixodes the "Distribution" is lamentably 
weak. The British-Isles are given in great detail, 
but the information for the North African, 
European and Near East countries is but poorly 
covered. giving a misleading distributional 
picture for most species. Some of the main 
references which have been overlooked are: 
Libya Hoogstraal and Kaiser 1962, Marocco 
(Tangier.,) Charrier 1925; Algeria Senevet 1928 
Sergent and Poncet 1939; Spain, J. de Prado et 01 
1960; Portugal, Tendeiro 1962, Fmnce Lamon­
tellerie 1954; Euzeby 1<;59, Morel 1959, Morel 
et al 1961, Italy Merighi 1959, BatteIli 1961; 
Cz, choslovakia, ROl>icky 1953, Mal1cha et al 
1959, Balat 1961; Germany Zumpt 1960; Poland 
Kafalski 1956; Zwolski 1960; Lachmajer 1962; 
Cerny 1959; Jugoslavia Mikacic 1949 and 1963; 
Mekuli 1955, Petrovitch and Simitch 1959; 
Delic ef 0.1 1958, Rosicky et al 1960; Hungary 
Kotlan 1957, Babos 1958; Janisch 195(); Turkey, 
Parrish 1961; Iraq. Patton 1920, Iran Rafyi 1~58. 
1963, Abbassian-Lintzen 1960, 1961; Israel and 
Sinai Theodor 1960. Feldman-Musham 1954, 
1961; Hadani and Gwilich 1963. 

The literature on the revision of the genus 
Hyalomma has been poorly scanned so that the 
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chapter on H.aegyptium, the mediterranean 
Tortoise tick, is both inadequate and in­
I'lccurate. The Argasidae are treated adequately, 
but as in the Ixodes, the distribution records are 
incomplete. 

A minor though disturbing, ecitorial Fault lies 
in the presentation of the legends to the illus­
trations, much time is wasted in finding one's 
way about; this annoyance could have been 
obviated by italicising the stages male, female, 
nymph and larva. Another slight editorial 
irritation is the inconsistency in "Distribution". 
Sometimes the countries are in italics at other 
times not. A host-parasite list would have 
been welcome. 

In view of the present day accent on ticks as 
vectors of diseases it seems a pity to the reviewer 
that the reader has been fobbed off with but 
introductory comments and a reference to 
another publication. 

However, despite these minor editorial fail­
ings, and despite the incomplete coverage of 
"the extra- Great Britain literature", the book 
admirably achieves its primary purpose: British 
species can be readily identified at all stages of 
their development; their ecological and host 
preferences, as for Great Britain, established. 
Veterinarians outside Great Britain can easily 
gather, according to the locality from which an 
animal is exported as to what tick(s) it might 
be carrying upon importation. 

G. T. 

SMALL ANIMAL ANESTHESIA. 

Balliere, Tindal, and Cox, London. 420 pages, 
125 illustrations (one in colour). Published in 

1963. 

Price in London 90/-. 

Professor W. V. Lumb of the Colorado State 
University opens the preface with this para­
graph:-

"In the past twenty years veterinary anesthe­
siology has made great strides. New equipment, 
new drugs and new techniques have developed 
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with amaizng rapidity. While teaching small 
.animal anesthesiology it became apparent to 
me that although mllch information on the 
subject has been published, most of it is quite 
inaccessible to the student or practiti:mer. Ttus 
a need existed for a comprehensive text which 
-contained material from widely diverse sources 
and which integrated this information". 

This book bears testimony that he has ac­
-complished this task admirably. From a large 
number of references all recorded at the end of 
each chapter research findings are punched into 
every line, and he has marshalled the facts 
-crisply and clearly, often tabulating them into 
-chronological order or an order of descending 
importance. It probably is on this account that 
the book makes easy reading. 

Each chapter has a summary of the headings 
.appearing in the chapter, and each heading is 
boldly defined by a heavier print. All aspects of 
anaesthesia are dealt with, the physiology of the 
patient and pharmacology of the drugs receiving 
-special attention, and the factors that must be 
taken into consideration when anaesthesia is 
-contemplated, the preparation, the anaesthesia 
itself and the aftercare are fully discussed. 

In spite of a very wide field of drugs annotated, 
it comes as a surprise that diethylthiambutene 
hydrochoride (Themalon) which is fairly widely 
used in Britain and this country, is omitted. 
Also the difficulties experienced with anaesthetic 
machines using uni-directional valves on small 
dogs and cats, and vapourisers not equipped 
with temperature compensatory m:chanisms, 
·could have been further elaborated to help the 
uninitiated, especially now that cl03ed circuits 
are becoming popular. 

The colour chart showing the gas cylinder 
colour code does not apply to this country or 
Britain, and students are advised to note the 
differences. 

This book can be recommended confidently 
as a text book for students, a "brush-up" book 
for the practising veterinarian, and the "spring­
hoard" for the research worker. 

J.L.D. 
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ANIMAL TECHNICIANS ASSOCIATION 
THE A.T.A. MANUAL OF LABORATORY 
ANIMAL PRACTICE & TECHNIQUES 

Editors 
DOUGLAS J. SHORT, M.B.E. 

DOROTHY P. WOODNOTT 

Foreward by CH \.RLES HARINGTON, K.B.E., 
F.R.S. 

Medical Research Council 
Crosby Lockwood & Son Ltd., London, 1963, 

pp. 350, Illustraded W 45/-

For whatever purpose laboratory animals are 
used, it is essential that they be healthy if the 
result of an experiment is to be valid. Trite 
though this statement may be, it is rightly the 
main, but by no means the only, theme of the 
A.T.A. Manual. 

When a new laboratory or institute is de­
signed, there should be no skimping in space 
or equipment for small animals and their accom­
modation should receive just as much careful 
consideration as the lay-out of the 'show' 
laboratories. When existing buildings, already 
overcrowded, must be altered to provide space 
there is, perhaps, some excuse for compromise, 
but worry and trouble will surely follow an 
'anything-will-do' policy. 

The A.T.A. Manual, divided into 24 chapters, 
each written by an expert, covers the breeding, 
feeding and housing of small animals, and should 
be read, in part at least, by every laboratory 
worker who uses animals. In fact, many chapters 
would repay study by the practising veterinary 
surgeon, particularly those on 'Sterilization and 
Disinfection', 'Common Diseases of Laboratory 
Animals', 'Pests of the Animal House', 'Tech­
niques and Practice in the Use of Radio­
isotopes', 'Animal Genetics', 'Mammalian Re­
production', and 'Nutrition'. 

Among others, the following aspects of 
breeding, feeding, watering and housing are 
discussed at some length: 

the health of incoming stock, the design of 
the animal house, cages, the composition 
and pests offood, bedding, feeding, hoppers 
and watering devices, disposal of excreta 
and soiled bedding, diseases (bacterial, viral, 
helminthic, parasitic and protozoal) with 
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their prevention and control, genetics and 
reproduction. Although the 'common' 
laboratory animals (the mouse, rat, guinea­
pig and rabbit) come first, the care and 
management of the cat, dog, hamster, 
ferret, monkey and fowl are discussed and 
a chapter is devoted to amphibians, reptiles 
and fish. 

Although each laboratory will use the house, 
food, cage etc. best suited to its needs and purse, 
an intelligent reading of this Manual will almost 
certainly lead to the adoption of something that 
is cheaper, more labour-saving or better. 

The chapter on 'Techniques for Infected 
Animals' is a very important one for any 

laboratory working on infectious diseases 
particularly if they are easily transmitted and 
can infect man. 

There are some useful tables that list informa­
tion hard to find when one is in a hurry, for 
example, those on the control of pests, on 
reproduction and on diets. 

The book is copiously illustrated with clear, 
understandable photographs, and the printing, 
paper and binding are of good quality. It can 
be thoroughly recommended, and should be 
freely available to all animal attendants and 
to those laboratory workers who use animals 
in their work. 

THE OLD 
MUTUAL 

~ J.-9 

gives you the best in 
Life Assurance 

SOUTH AFRICAN MUTUAL LIFE ASSURANCE SOCIETY 

• 
SAMI1841Q 
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ACETYLPROMAZINE 
(2. ACETYL· 10· (3.DIMETHYLAMINOPROPYL) PHENOTHIAZINE) 

new pre-anaesthetic and tranquiliser 
• anti·emetic 

• anti.convulsant 

• hypothermic 

• hypotensive 

• anti-spasmodic 

analgesic 

marked potentiating effect on barbiturate anaesthesia 

After administration clinical signs of sedation become apparent: 

• TEN MINUTES FOLLOWING ORAL ADMINISTRATION 

• FIVE MINUTES FOLLOWING INTRAMUSCULAR ADMINISTRATION 

• ONE MINUTE FOLLOWING INTRAVENOUS ADMINISTRATION 

A clinically detectable effect can be produced in all species using ACETYLPRO­

MAZINE at a dose rate of 0.05 mg. per kilogramme intramuscularly. 

.. ,. 

ACETYLPROMAZINE is 

• Less toxic 

• More potent 

• Dose rate is lower 

Margin of safety proportionally greater. 

PRESENTATION. 10cc Vial INJECTION 2 mg./cc. 

20cc Vial INJECTION 10 mg./cc. 

MANUFACTURED BY: 

BOOTS PURE DRUG CO. LTD. 
NOTTINGHAM, ENGLAND. 

DISTRIBUTED BY: 

VETERINARY ETHICAL DRUGS (PTY.) LTD. 
BOX 7824, JOHANNESB'URG. 

130 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 g

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

11
).



J. S. Afr. vet. med. Ass. 35 (J) 1964 

OBITUARY 

DOUGLAS DAVID MORTON 

DOUGLAS DAVID MORTON, born at Rouxville 
on 7th April, 1895, passed away in the Voortrek­
ker Hospitaal, Kroonstad. on 12th October, 
1963, after a protracted illness. 

He went to St. Andrews School, Grahams­
town, matriculated in 1913, and attended Rhodes 
University. 

After a course at the Potchefstroom College 
of Agriculture in 1915 he took his M.R.C. V.S. 
degree at the Royal Veterinary College Dublin, 
qualifying during July, 1921. 

On his return to South Africa he was, in 
September of that year, appointed Government 
Veterinary Officer, Sibasa, where he made a sub­
stantial contribution to the final eradication of 
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East Coast Fever from the Northern Transvaal. 
He was then transferred to Grey town, Natal, 
for a short period prior to taking charge of 
Zulula nd with headquarters at Eshowe. 

On 1st October, 1925 he transferred to the 
South African Police as Veterinary Officer with 
the rank of Major and was stationed in Pretoria. 
During this period he suffered a sad bereave­
ment in the loss of his first wife. 

On the founding, during 1938, of the Police 
Remount Depot at Grootdam, Kimberley 
district he moved down there and when this 
esta blishment was dispersed he returned to the 
service of the Department of Agriculture on 
I st November, 1949, as Senior State Veterina­
rian, Pretoria, but was transferred to Cape Town 
early in 1950, where he served until December, 
1954, when he resigned from Government 
service to go farming in the Viljoenskroon dis­
trict, Orange Free State. 

He was a rugby enthusiast and played for 
Rhodes University. During his study period in 
Dublin he was a distinguished member of the 
South African team there, and later of the 
Lansdown Rugby Club. He played rugby for the 
Barbarians during the 1920 season, and cricket 
for the Merrion Cricket Club, Dublin. In Pre­
toria he played rugby for the S.A. Police. 

He is survived by his sisters, to whom we 
offer our deepest sympathy. 

C.l.V.H. 

GASTON RAMON (1886-1963) 

Except to those veterinarians engaged in the 
production of formol-toxoids and fonnolized 
whole cultures, the name 'Gaston Ramon' will 
probably mean little or nothing; yet the preven­
tion of tetanus, lamb dysentery and enterotoxae­
mia owes much to the work of this distinguished 
French veterinary surgeon. The question of the 
identity of the discoverer of diphtheria fonnol­
toxoid need not be discussed here and certainly 
need not prevent us paying tribute to Ramon 
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who, at least, made the discovery independently 
and was responsible, in considerable measure, 
for advocating its use in the immunization of 
man against diphtheria. The conversion to 
formol-toxoid of Clostridium ietani toxin and 
later of the toxins of other pathogenic clostridia 
followed as an obvious sequel. 

Ramon's discovery of the flocculation method 
of titrating both the toxin and antitoxin of 
Corynebacterium diptheriae has proved a boon. 
to those laboratory workers who have to prepare 
them and led to the working out of a similar 
method for the titration of the toxins, formol­
toxoids and antitoxins of Cl. tetani and CI. 
welchii, Types A.RC. and D. 

Ramon received his veterinary training at the 
world famous Alfort Veterinary School near 
Paris. For 37 years he was Director of the 
Annexe de Garches, the Serum Production 
Department of the Pasteur Institute where in 
addition to carrying out a vast amount' of 
research, he was responsible for the production 
of toxins, formol-toxoids and antitoxins. 

In 1949, he was appointed Director of 
l' Office International des Epizooties and from 
there he continued his campaign against infec­
tious diseases, particularly against foot and 
mouth disease. He retired in 1959, to enjoy a 
well earned rest. 

We veterinarians should be proud that Ramon 
was a member of our profession to which he 
brought lustre and renown. 

J.H.M. 
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BOOK NEWS 

The latest new publications added to our 
stock include: 

Principles of Veterinary Radiography; Douglas 
& Williamson: The purpose of this work is to 
provide veterinary students and practitioners 
with the necessary information to equip and 
operate a unit for radiographic diagnosis; 243 
pages; numerous illustrations; R4.95. 

Small Animal Anaesthesia; W. V. Lumb. 
Although planned principally for use by students 
and veterinarians this book covers a much 
wider field than usual, being not confined to 
small domestic animals but including fishes, 
amphibia, reptiles and small wild mammals like 
mice; 420 pages; 125 illustrations; 60 tables' 
R9.35. . , 

Feline Medicine and Surgery: 32 authors' 
published by American Veterinary Publications; 
the first comprehensive text and reference book 
devoted exclusively to feline medicine and 
surgery; 512 pages; 286 illustrations; R15.30. 

Clinical Biochemistry 0/ Domestic Animals; 
Cornelius and Kaneko; this work covers com­
parative clinical pathology for research workers 
and veterinary clinicians; extensive references 
are given; 678 pages; RI5.00. 

Pathology 0/ Domestic Animals; Jubb & 
Kennedy; A most unique and comprehensive 
work in two volumes. Vol. I deals with bones 
and joints and the circulatory, respiratory and 
haemopoietic systems; 477 pages; RI4.45. 
Vol. II covers all the other systems and provides 
a wealth of material particularly on the endo­
crine and genital systems; 613 pages; RI7.85. 

The Best 0/ R.M.M. Another product of 
American Veterinary Publications, but in very 
light vein; by a practising veterinarian it con­
tains over 500 cartoons on the frustrating 
experiences encountered in practice. No greater 
amusement and entertainment can be provided 
for your clients than the presence of these two 
hilarous volumes in your waiting room. R8.50 
the set. ' 

LIBAGRIC (PTY) LTD., P.O. BOX 15, 

PRETORIA. 
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HIGHLY EFFECTIVE AGAINST THE IMMATURE 
STAGES OF THE CONICAL FLUKE 

Ll NTEX Is a h1ghly effectl ve remedy far- contraU1ng t;apewormsln lambs. Itids. 
calves and other domestic anilnaIs sUch as dogs and cats. Extensive trials 
carned out in many parts of Southern Afrioa by veterinarians contlrm the 
remarkable efficacy and safety of LlN'I'EX. NO PREDOSlNG WITH COPPER 
SULPHATE SOLUTION (BLUESTONE) NECESSAR Y. LlNTEX is packed in t-lb 
contaIners. The contents of eaoh f·lb. container 1s sufficient for the treatment 
of 188 1e.mhs or 62 calves. . 

Manull1:lured by BAYER lEVERKUSEII and formulated and packed In $.A. by AGAO·C~EM (PTY.) 
LTO., 0 Olltrlbulol'l: Agricura Laboratorta ltli., BOIS., SlivenDn 0 Dalolll U. Nallonal Siock 
Remedies (Ply.) ltd., BOI 396, Nigel 0 ~ilborrow & Co. (Ply.) ltd •• BOI 216, Pletermarltmrg 
o A. S. Rutlel (Ply.) ltd., BOlla24. Johannesburg 0 Slouol (Ply.) Lid .. Box 181, EI"londo" 
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@RegJlt.red Trod.maTl< 
of F.,l>",'altrllto. 
Bayer AG. 

1'111(11) 
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Fluocinolone 
Ace-tonide 

For topical application in local 
inflammatory. pruritic and allergic 

conditions of the skin and mucosa 
* A powerful and dramatically swift corticoid. * Fourty times more potent than Hydrocortisone. * Achieves success in many cases previously 

refractory to other corticoids. * Free from systemic effects. * Effective in low concentrations and easily 
applied. 

Synalar the economical corticoid 
Available as 

"Synalar" 

, 'Synalar" 

Cream/Ointment 0.025% Fluocinolone Acetonide 5 mg. RO.90 
15 mg. R2.25 
30 mg. R4.00 

Lotion 0.025% Fluocinolone Acetonide 20 C.c. R2.40 

Synalar-N is ,also available with 0.5% Neomycin 
when concurrent topical antibacterial therapy is required for 

an inflammatory dermotosis complicated by local infection. 
"Synalar"·N Cream/Ointment 5 gm. RO.95 
"Synalar".N Cream/Ointment 15 gm. R2.28 

A Product of Syntax Corporation 

I.C.I. SOUTH AFRICA (PHARMACEUTICALS) LIMITED 
P.o. Box 11270, JohanMsburg: P.O. Box 948, Durban: 
P.O. Box 1519, Cape Town: P.O. Box 273, Port Elizabeth. 
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J. S. Afr. vet. med. Ass. 35 (1) 1%4 

LEITERS TO THE EDITOR 

Being an expression of views by contributors to promote the dissemination of information and seek the 
opinion of others. 

The Editor J.S. Afr.vet. med. Ass. 

Dear Editor. 

A NOTE ON ASCORBIC ACID IN THE HORSE 

For a good many years the horse has been 
regarded as an animal capable of producing all 
its ascorbic acid requirements. However, it 
would appear that deficiencies can develop in 
the young thoroughbred. 

The thorcughbred breeder is not uncommonly 
plagued with epiphysitis above the knees of well 
kept and certainly very well fed animals. This 
condition has been spoken of by many names 
such as lumps, knee bumps, sore knees, sore 
joints, ricketts and most commonly "bone 
disease". 

Radiographic and blood serum analysis tend 
to show that this condition is not rachitic in 
origin. The normal healthy animal for various 
reasons appears suddenly to begin draining the 
epiphyses of calcium, although normal growth 
processes continue. With concussion, haemorr­
hages take place in these softened tissues under 
the periosteum resulting in an extremely painful 
swelling. It was pointed out to me that the 
nature ofthe swelling on x-Ray closely resembled 
Moller-Barlow's disease in the human child 
which is ascorbutic in origin. 

. Trials were carried out with yearlings, and 
although the ascorbic acid can obviously have 
no effect in preventing softening of the new 
bone of the epiphyses, it appears to have con­
siderably reduced the clinically visible incidence 
of the condition, and one animal which develop­
ed a slight tenderness above one knee, was 
perfectly normal after one week of application 
of the usual treatment of this condition, which 
sometimes can stretch into months, and the 
animal is usually left with the visible signs of 
having had the condition i.e. a distortion of the 
medial aspect of the epiphysis above the knee 
joint. No visible signs remain on the above 
mentioned animal. 
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It would seem that the additional ascorbic 
acid helped in some way to reduce capillary 
permeability in the softened epiphysis and the 
inflammatory swelling was therefore consider­
ably prevented. 

The Editor 

J.S. Afr. vet. med. Ass. 

Dear Editor 

T. Toms. 
Mauritzfontein Stud, 
Kim berley C.P. 
12th Dec. 1963. 

MALIGNANT ABDOMINAL ADIPOSITY 

The Subject was a highly pedigreed 4 year old 
Guersney cow. Her dam was artificially insemi­
nated with deep frozen semen from the United 
States of America. The owner is a most know­
ledgeable stockman. She was now 8t months in 
calf, artificially, again with deep frozen semen 
ex United States of America. 

On the 7th of August 1963 she became sud­
denly ill with all the symptoms of dry gallsick­
ness. A proprietry dry gallsickness remedy was 
administered. There was no response to the 
first treatment, and two days later the dry gall­
sickness remedy was repeated. Her condition 
had been progressively deteriorating. After the 
second dose she passed some soft faeces. She 
then went down and could not rise. 

The next step in her treatment was terramycin 
soluable animal formula intravenously. She 
then rose with much difficulty; with much 
coaxing walked ! of a mile and went down 
again in a most unusual position i.e. fore limbs 
normally folded but the hind limbs extended 
behind her. This was now on the fourth day 
since becoming sick. 

Up to now the owner did all the treatment and 
observed all the symptoms. 
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On Sunday evening the 11th August she was 
injected with 10 C.c. of Benapen. 

I was now consulted telephonically and the 
above symptoms were described to me. 

I could not make a conslusive diagnosis, but 
considered the possibility of an injured ricked 
back, hypo-magnesaemia or acetonaemia. 

On Tuesday morning the 13th instant I was 
formally requested to come and see the cow. as 
her condition waf> deteriorat1ng. 

Upon arrival there it was obvlom: that the 
cow was dying, recumbant as described above. 
It was immediately decided to try and salvage 
the calr. A Caeserian operation was performed 
and the calf-a bull-was extracted, but dead. 

At the post mortem there was an adhesion the 
size of an orange between the reticulum and 
sternum; no foreign body could be found. The 
fore-stomachs were full of ingesta of normal 
consistancy, in spite of not having eaten for six 
days. 

The mesentery and omentum were solid sheets 
of fat more or less an inch in thickness through­
out. The fat looked forced up against the 
intestines. The intestines were empty. The 
caecum and spiral colon was one solid ball of 
fat. The spirals could not be seen. The contents 
of the caecum was bone dry and looked like 
dried lucerne leaves, so also was a part of the 
colon contents. There was nothing unusual 
about the rest of the abdominal and thoracic 
organs. 

Cause of death, ileus due to malignant 
abdominal adiposity. 

The Editor 

1.S. Afr. vet. med. Ass. 

Dear Editor 

T. C. Wessels. 
Tweespruit, 
O.F.S. 

PENICILLIN ALLERGY 

On the 1st July 1963 a farmer, a knowledge­
able stockman, requested me to examine and 
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operate on a mature Friesland cow for wire. 
Upon examination of the subject I diagnosed a 
subacute diffuse pneumonia. 

I injected 3 m.u. each of Procaine and Benetha­
mine Penicillin in one syringe. As I was pre­
paring to inject Streptomycin the cow became 
extremely nervous, and foamed from the 
mouth, in less than one minute after the first 
injectioT'. 

r realized immediately that this was a case of 
allergy. 

The way she performed and jumped about, it 
was impossible to give her an intravenous in­
jection of calcium gluconate in spite of being 
held by the nose. Fortunately the cowtie did not 
break. It also seemed as if she was seeing ghosts. 

She was then injected with Vecortenol (Ciba) 
and Anthisan (Maybaker) intramuscularly. 

In this subject perspiration started around the 
sight of the Penicillin injection and by the time 1 
injected the Vercortenol and Anthisan intra­
muscularly the area of perspiration was the size 
of a soup plate. 

Five minutes after this last injection she 
became more subdued but was still trembling 
violently. 

Fifteen minutes later she was quiet but looked 
extremely tired. She was then given the Strep­
tomycin and recovered satisfactorily and com­
pletely. 

Conclusion 

[t seems rather strange that 1 should come 
across two cases of Procaine Penicillin allergy 
within 2 months, after having injected hundreds 
of bovines over a period of 15 years in bovine 
practice. Subject had not received antibiotics 
before. 

T cun find no explanation for this phe­
nomenon. 

T. C Wessels 
Tweespruit. 
O.F.S. 
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The Editor 

J.S. Afr. vet. med. Ass. 

Dear Editor 

A TREATMENT FOR COCCIDIOSIS I~ RABBITS 

Initially a hutch of twenty five pet rabbits were 
involved. 

The symptoms, present for three or four days 
before death, were listlessness, emaciation, 
diarrhoea, and a milky naso-ocular discharge. 
Appetite was only affected in that the affected 
rabbits ate slower than the others. Twenty three 
showed symptoms before treatment was begun. 
These comprised two adult does, showing no 
sympt< ms, and three kindles numbering 8, 8 and 
7, aged three, two and a half, and two and a half 
months respectively. Of these, six had died over 
a period of one week, five being three months old 
and one two and a half months old. Two of 
these were presented for post mortem. 

The only macroscopic lesions were mUltiple 
focal abscesses of the liver, up to I cm. in 
diameter, and focal enteritis in the small inte­
stine and caecum appearing as white spots Up to 
0.5 cm. in diameter. 

Scrapings of the mucosa of the small intestine 
and caecum, and smears of the liver abscess 
material revealed oocysts, in both cases. A 
tentative identification was made of Eimeria 
stiedae in both liver and intestine, and of E. 
perforans in the intestine only. 

On the recommendation of the Poultry De­
partment, Onderstepoort, the survivors were 
treated with furazolidone ("Neftin" S.K.F.). 
This was in tablet form, 0.5 gm. containing 61 
per cent furazolidone. The dosage used was 
10 mgm. of tablet per lb. bodyweight per day. 

137 

One tablet was crushed to a fine powder on a 
sheet of paper and the powder divided as ac­
curately as possible into ten equal parts. A 
rabbit weighing five pounds received one such 
portion, and others received proportionately 
more or less, depending on their weight, again 
as accurately as could be estimated. 

Each rabtit was dosed individually per os. 
Direct administration was chosen in preference 
to dosing in the food or water because firstly 
the rabbits were unwilling to eat the treated 
food, and secondly the amount of water con­
sumed by rabbits is minimal, and by either 
method they did not receive a therapeutic dose. 

The day after treatment was initiated two 
more of the worse infected rabbits died, but 
thereafter, recovery ensued in even the worst 
cases. 

The hutch had a grassed run, on which dis­
infection was ineffective. Adjacent to this 
hutch, and separated from it by wire netting 
only, was another hutch containing an adult doe 
and a kindle of eight, six weeks old. These re­
mained unaffected until placed in the infected 
hutch, on the ninth day of treatment, and after 
three days all the young rabbits developed 
symptoms. They then received to mgm.jlb.j 
day for five days. The doe received treatment as 
well, but remained unaffected. There was no 
mortality in this group. 

The only toxic effects of this dosage rate ob­
served was a loss of hair from the back of the 
neck in two cases. When treatment was dis­
continued the hair loss ceased within two days. 

Three weeks after treatment, no further cases 
or toxic effects had been noted. 

A. F. J. Cross. 
Hermitage Terrace, 
Richmond, 
JOHANNESBURG 
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B .. P Rib .. Back Blades 
The Rib, an identifying charac­
teristic of genuine Bard-Parker 
Blades, provides additional re­
inforcement without increasing 
the wedge angle or thickness 
of the blade proper. B-P 
Rib-Backs provide the most 
dependable surgical cutting 
edges that modern scientific 
methods have yet produced. 
Each individual blade's 
inspected after every major 
step of production. Blades 
failing to meet our rigid speci­
fications are immediately dis­
carded. B-P Rib-Back Blades 
provide real economy because 
of their cutting efficiency and 

longer blade life. 

1.:/ 

Nos. 10, 11. 12 and 15 fii No.3 Handle. 
Blades, pel' pkt. of 6 .. , .... .... .'.. RO.38 
Handles, each ........ ........,... R1.05 

Nos. 20, 21. 22 and 23 fii No.4 Handle. 

ASK FOR DESCRIPTIVE LEAFLET 

, , 

STOCKED BY ALL RELIABLE SURGICAL INSTRUMENT DEPOTS 

GLTRR SURGICAL INSTRUMENTS Pty- Ltd. 
Harley Chambs1'& Kruis Street, P.O. Box 1562, Johannesburg. 
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FOURTH SYMPOSIUM OF THE WORLD 
ASSOCIATION OF VETERINARY FOOD 

HYGIENISTS 

The 4th Symposium of the W.A.V.F.H. will 
be held from Juf~' 27 till 30, 1965 at Lincoln, 
Nebraska. U.S.A. 

Further information about program and 
organization will be furnished later and will be 
available from Dr. L. W. van den Heever, 
Veterinary Research Institute, Onderstepoort. 

FIFTY-NINTH A.G.M. AND SCIENTIFIC 
CONGRESS OF S.A.V.M.A. 

The Fifty-Ninth Annual Meeting and Scien­
tific Congress of the Association will take place 
from 27th September to 3rd October, 1964, at 
the Arthurs Seat Hotel, Sea Point, Cape Town. 
Members proposing to attend should make 
early booking either to the Management direct 
or to the Secretary who will undertake to ap­
proach the management on receipt of requests 
stating the accommodation required. 

JOURNEES INTERNA TIONALES DES 
APPUCATlONS DU COBALT 

eN.R.M. and eLe will organize on 9th, 
10th and 11th June 1964 the "Journees Inter­
nationales des Applications du Cobalt". 

The official languages will be French, English 
and German. and simultaneous translation 
facilities will be provided in these three lang­
uages. The texts of the various papers will be 
printed and distributed to registrants in advance 
of the meeting. A special programme of visits 
will be drawn up for the ladies who will accom­
pany the participants. 

If you are interested in the meeting and wish 
to receive further relevant documents, full 
particulars together with the final registration 
documents can be obtained from: 

The Secretariat of the "J ournees Internatio­
nales des Applications du Cobalt" 35 Rue des 
Colonies, Brussels I. Belgium. 
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RAAD VIR DIE KUNSMATIGE INSEMIN­
NERING VAN DIERE 

Die heraanstelling van Dr. S. W. J. van Rens­
burg is bekragtig. 

Die volgende besonderhede word vir maklike 
naslaandoeleindes verstrek: 

Die Voorsitfer rail die Raad is: 

Dr. F. N. Bonsma, Hoof: Navorsingsinsti­
tuut vir Veeteelt en Suiwel, Privaatsak 117, 
Pretoria. 

Die Registrateur, K. J. WeI is: 

Dr. G. B. Laurence, Asst.-Hoof: Navorsings­
instituut vir Veeteelt en Suiwel, Privaatsak 177, 
Pretoria. 

Die samestelling van die Raad vanaf Januarie 
1964 is so os volg: 

I Dr. F. N. Bonsma, Privaatsak 177, Pretoria 
(Voorsitter). 

2. Dr. M. e Lambrechts, Privaatsak 138, 
Pretoria. 

3. Dr. W. A. Verbeek, Privaatsak 116. Pre­
toria. 

4. Mnr. D. Beal Preston, Exwell Park, Pk. 
Waku, Cathcart. 

5. Mnr. R. J. Theunissen, Posbus I, Theunis­
sen,O.V.S. 

6. Mnr. A. L Doidge, Posbus 381, Ladysmith, 
Natal. 

7. Mnr. T. van Heerden, Posbm 225, Cradock. 
8. Mnr. e R. F. Arnold, Edenfield, Pk. 

Baroda, Cradock. 
9. Dr. G. J. L. Volk. Posbus 186, Upington. 

10. Dr. D. J. Ie Roux, Posbus 604, Pietermaritz­
burg. 

11. Mnr. J. e Landman, Mooivlei, Pk. 
Lehmansdrift, Queenstown. 

12. Mnr. W. J. van Niekerk, Mosselbank. Pk. 
Durbanville, K.P. 

13. Dr. A. B. la Grange, Privaatsak 5, Irene, 
TransvaaL 

14. Mnr. J. S. van der Spuy, Adderley, Pk. 
Philadelphia, K.P. 

15. Mnr. S. J. H. Brits, Posbus 310, Vanderbyl­
park. 

16. Dr. S. W. J. van Rensburg, Pk. Onderste­
poort, Transvaal. 
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PROFESSIONAL PROVIDENT SOCIETY 
OF SOUTH AFRICA RETIREMENT 

ANNUITY (PENSION) FUND 

Yet again the Professional Provident Society 
has announced an increase in benefits for its 
members, making the third such increase in 
twelve months. Earlier in the year a waiver of 
subscriptions was granted to members in receipt 
of the permanent disability benefit under the 
Society's sickness insurance scheme. Now, 
following closely on the announcement of an 
increase in their Hospital Scheme benefits, comes 
news of an improvement in the benefits under 
the Society's Retirement Annuity (Pension) 
Fund. The estimated bonus rate has be~n in· 
creased from R2.S0 per cent to R2.7S per cent 
per annum, compounded annually, which wilt 
mean a substantial increase in the pension 
benefit. 

As the facilities under the Pension Fund have 
also been extended, the Society is now able to 
offer the following policies underwritten by 
Sanlam at preferential rates; 

(I) Pure Pension Scheme (Existing Scheme): 
This scheme provides a pension on reach­
ing the pension date. In the event of death 
before the pension date there will be a 
refund of contributions actually paid plus 
4 per cent compound interest to the date 
of death. 

(2) Endowment Assurallce Pension Schemes: 
While the pension benefits under this 
scheme will be less than under the existing 
scheme, the life assurance cover included 
provides a substantially higher death 
benefit in the event of death before the 
pension date. 

(3) Reinforced Endowment Assurance Pension 
Scheme; This scheme provides a con· 
siderably higher death benefit than the 
endowment assurance scheme, particularly 
in the earlier years. The cost of this 
increased death cover is met by an appro­
priate reduction in the pension benefits. 

Anyone requiring further information should 
write to the Professional Provident Society of 
South Africa, P.O. Box 6268, Johannesburg, 
stating age, type of policy required. and if 
possible, the amount of intended contribution. 
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III INTERNATiONAL MEETING ON 
DlSEASES OF CATTLE 

III International Meeting of Diseases of 
Cattle is to be held on the 20th-22nd August, 
1964, in Copenhagen. 

The following principal topics will be dealt 
with at the meeting. 

(I) Virus diseases of the air passages and the 
digestive organs in cattle. 

(2) Hypomagnesemia in cattle. 

(3) Lameness in cattle. 

Time has been set aside for lectures dealing 
with topics other than the above mentioned. 

Languages of the meeting: English, German, 
French (simultaneous translation). 

Notification of Contributions. 

The Organization Committee will designate 
certain specialists for first speakers on the 
main topics. 

Minor contributions concerning these three 
topics as well as information regarding other 
problems of cattle·diseases will be accepted to 
the extent time will permit. 

Such contributions, which should not exceed 
1600 words (4 standard printed pages including 
tables and illustrations and a summary of 5-10 ~/~, 
should be announced at the earliest possible 
date, and the paper, written in English, German, 
or French, should be submitted to the Secretariat 
by the 1st March 1964. 

Projectors for showing diapositives of the 
current sizes as well as 8 and 16 mm films will 
be available. 

The Report of the Meeting will appear as a 
Supplement to Nordisk Veterinaermedicin and 
will be sent to all participants. 

The address of the Secretariat is: 

III International Meeting on Diseases of Cattle, 
Bvlowsvej 13, Copenhagen V, from whom 
further particulars may be obtained from the 
secretary. 
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UNIVERSiTY OF EDINBURGH 

ROY AL (DICK) SCHOOL OF VETERINARY STUDIES 

DIPLOMA COURSE IN TROPICAL VETERINARY MEDICINE 

The course of Instruction for the post-graduate Diploma in Tropical Veterinary 

Medicine (D.T. V. M.) now extends over three terms. Part I (October to March) comprises 

systematic instructions and practical work in the following subjects:- Bacteriology and 

Immunology, Pathology, Entomology and Parasitology. Part II which extends over the 

three terms prod vies instruction in Tropical Veterinary Hygiene and Epizootiology, Animal 

Nutrition in the Tropics, Animal Breeding in the Tropics and Animal Industries in the 

Tropics. 

Classes are held at the Veterinary School, Veterinary Field Station and in appropria,e 

Departments of the University. Written, oral and practical examinations qualifying for the 

diploma are held in March for Part J and in June for Part II. Re-sit examinations are held 

in September. 

Candidates desirous of taking the Cour~e must have a veterinary qualification regis­

trable with the Royal College of Veterinary Surgeons or such other veterinary qualification 

as may be recognised for the purpose by the University Court. 

Applications for admission should be lodged with the Director Royal (Dick School of 

Veterinary Studies, Summerhall, Edinburgh, 9, on or before 30th March of the year in 

which the applicant desires admission. 

December, 1963. 
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OPEN INVITATION TO VETERINARY 

SURGEONS 
................................. 

You are cordially invited to acquaint yourself with the 

RUMEVITE SYSTEM 

of feeding 

CATTLE AND SHEEP 

VISIT our Experimental Farm 

or 

WRITE for free literature 

NUTRITION DEPARTMENT 

NATIONAL CHEMICAL PRODUCTS LIMITED, 

P.O. Box 344 GERMISTON Tel. No. 51-7711 
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S. Afr. vet. med. Ass. 35 1964 

BACK NUMBERS OF J.S. AFR. VET. MED. ASS. 

The Association has for sale back numbers 
containing articles on many veterinary subjects. 

The Association will pay 50c. per copy for 
back numbers in good condition. 

The following numbers are particularly re-
quired:-

1943-March, September, December. 
1944-March. 
1946-September, December. 
I 947-March. 
1948-March, June, September, December. 
1949-March, June. 
1950-March, June. 
1950-March, June. 
I 95 I-March, June. 
I 954-June. 
1955-December. 
I 956-June, September. 
1957-March, June, September. 
I 958-March. 
1959-June, December. 
I 960-March. 
1961-March, June. 
1962-March. 
1963-June. 

VETERINARY HEALTH CERTIFICATES 

Printed and offered for sale by the Association 
in both languages and obtainable from the 
Secretary, P.O. Box 2460, Pretoria. 

Books of 50 Veterinary Health Certificates 
bearing the crest of the South African Veterinary 
Medical Association and printed in Afrikaans 
and English are available at the following 
prices. 

Members desiring these books of certificates 
should remit the necessary amount to the 
Secretary, P.O. Box 2460, Pretoria. 

Certificates for Small Animals ....... .. 
Certificates for Cow or Heifer.. ..... .. 
Certificates for Bull .................... .. 
Certificates for Horse .................. .. 
Certificate for Ram .................... .. 
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50c 
75c 
75c 
75c 

RI.OO 
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Vee 0 r ten 0 I'I~ 
lprednisolone trimethylaeetateJ 

Cattle: 

A glucocorticosteroid with these three 
advantages: 

excellently tolerated 
optimum duration of effect 
extremely economical. 

Of proven value ~n the treatment of 
hoth large and small animals. 

Ketosis, lactation ketosis, secondary acetonaemia, virus pneumonia, mastitis 
due to coliform bacilli, inappetence, etc. 

Horses: 
Non-specific encephalitis, acute laminitis. morbus macu{osus, lymphangitis, 
myositis, heat stroke, etc. 

Pigs: 
Mastitis, agalactia. 

Small animals: 
Joint diseases, otitis, eye diseases, skin diseases. canine distemper. feline 
distemper. 

In general: 
Severe infectious processes [in combination with chemotherapeutic agents or 
antibiotics), debility states, prevention of post·operative adhesions, etc. 

Particularly indicated for the local treatment of joint diseases: 
" , . , inflamed joints (in horses) were treated with 25 to 200 mg. Vecortenol 
per injection. Average number of injections was 1.4·2.5 per joint dependinq 
on the joint treated and the severity of the condition." 

..... it is our opinion that Vecortenol comes closest to being the ideal 
corticosteroid for single intrasynoviai iniection therapy in the management 
of inflammatory conditions of the joints of horses." 
(R.F. Vigue: Southwest. Vet. [U.S.A.) 13, 103, 1960.) 

P,ackages: 
MICROCRYSTALLINE SUSPENSION 

2.5% in vial of 10 C.e. (I e.c. 25 mgm.) 
1 % in vial of 50 e.c. (I C.e. 10 mgm.) NEW PACK. 

Distributors: A. S. RUFFEL (PTY.) LTD., P.O. Box 7824, JOHANNESBURG: 

CIBA limited, Basle, Switzerland. C I B A 
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J. S. Afr. ve-t. med. Ass. 35 (l) 1964 

LIST OF VETERINARIANS 

The S.A.V.M.A. compiles and offers for sale 
the following list of Veterinarians residing 
within and beyond the Republic. 

1. FULL LIST of Members of the S.A.V.M.A. 
indicating their places of residence. R3.1O 
per list. 

2. PROVINCIAL LIST of Members of the 
S.A.V.M.A. indicating their places of 
residence. RI.SO per Provincial Jist. 

3. CITY LIST of Members of the S.A.V.M.A. 
indicating the Veterinarians residing in the 
cities of Johannesburg, Pretoria, Cape 
Town, Port Elizabeth, East London, 
Durban, Pietermaritzburg. Bloemfontein. 
Windhoek. 

For an extra SOc the list will be classified to 
indicate the type of veterinary duty undertaken. 

THE FIRMS WHO ADVERTISE IN THIS JOURNAL HAVE A CLAIM TO YOUR 

CUSTOM FOR THEY SUPPORT THE EFFORTS OF THE JOURNAl. 
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UNIVERSITY APPOINTMENTS 

VNIVERSITY OF MELBOURNE 

DEPARTMENT OF VETERINARY PARACLlNICAL SCiENCES 

I. SENIOR LECTURER OR LECTURER IN VETERINARY PATHOLOGY 

Applications are invited for the position of Senior Lecturer or Lecturer in Veterinary 
Pathology. The appointee will be expected to conduct teaching and research in the sllbject 
of veterinary pathology. 

The salary range is from -A2,700 to -A3,250 per annum for a Senior Lecturer and 
-Al,850 to -A2,600 for a Lecturer. Initial salary will be determined according to qualifi­
cations and experience. Superannuation similar to F.S.S. U. in Great Britain will be pro­
vided. 

This is a new position and further information and the conditicns of appointment 
should be obtained from the Registrar, Univer~ity of Melbourne, Parkville N.2., Victoria, 
Australia, and applications should reach him by May 1st, 1964. 

2. SENIOR LECTURER OR LECTURER IN PARASITOLOGY 

Applications are invited for the position of Senior Lecturer or Lecturer in Parasitology. 

The appointee will be expected to conduct teaching and research in the subject of 
veterinary parasitology. Preference will be given to applicants with a degree in veterinary 
science, but applications will be accepted from persons with a basic degree in zoology and 
post-graduate experience in veterinary parasitology. 

The salary range is from -A2,700 to -A3,250 per annum for a Senior Lecturer and 
-Al,850 to -A2,600 for a Lecturer. Initial salary will be determined according to qualifi­
cations and experience. Superannuation similar to F.S.S.U. in Great Britain will be pro­
vided. 

This is a new position and further information and the conditions of appointment 
should be obtained from the Registrar, University of Melbourne, Parkville N.2 .. Victoria. 
A ustralia, and applications should reach him by May 1st, 1964. 

F. H. JOHNSTON. 

Registrar. 
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