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REBAKSIONEEL

COMMUNITY HEALTH AND THE PUBLIC HEALTH VETERINARIAN

1979 has officially been declared Health Year in the Re-
public of South Africa and the veterinary profession is
vitally concerned with community health.

Veterinary Public Health has been defined as a com-
ponent of public health activities devoted to the applica-
tion of professional veterinary skills, knowledge and re-
sources to the protection and improvement of human
health. Veterinary public health activities involve a di-
verse range of functions within public health. These
reflect the broad community of interests between veteri-
nary and human medicine and indicate the opportuni-
ties for profitable interaction’.

The vetermary profession is capable of and has a re-
cord of success in favourably influencing man’s health
in various ways —

(a) by bringing under control economically disruptive
animal diseases as well as other costly but more in-
sidious diseases of animals producing food and thus
preventing malnutrition;

(b) by bringing under control diseases which are also
Zoonoses;

(c) by contributing to comparative and basic research
which benefits human medicine;

(d) by participating in food protection and formulating
many of the basic epidemiological concepts on
which disease control in public health now rests;

(e) by promoting environmental hygiene; and

(f) by training of workers in the health field.

There is ample support and precedent in authoritative
literature for the total involvement of the veterinarian
in the promotion and maintenance of community
health and for active veterinary participation in envi-
ronmental health.

In South Africa veterinarians have a long and
honourable history of contributing, both indirectly and
directly, to the promotion of human health ~ indirectly
by controlling and eradicating diseases of livestock
which limit or prevent production of adequate supplies
of food and fibre of animal origin; directly by dealing
with diseases common to animals and man, i.e. zoo-
noses such as rabies and anthrax; more specifically, by
controlling the hygiene of food of animal origin, par-
ticularly meat and milk, as part of the municipal health
service.

The South African Veterinary Association and par-
ticularly the Veterinary Public Health Group is asking
the question: “In what ways can the veterinary profes-
sion best serve the interest of human health in South
Africa and what re-arrangements of policy and atti-
tudes are necessary for such service to be rendered?”

In considering this question it is necessary to look at
the present organisational structure in the Republic.
There are two State Departments that are primarily in-
volved:

(a) The Department of Agricultural-Technical Serv-
ices in which the Division of Veterinary Services
administers the Animal Diseases and Parasites Act

No. 13 of 1956 and the Animal Slaughter, Meat
and Animal Products Hygiene Act No. 87 of 1967.
(b) The Department of Health which previously func-
tioned under the Public Health Act No. 36 of 1919,
and now the Health Act No. 63 of 1977. It also ad-
ministers various other Acts, i.e. the Foodstuffs,
Cosmetics and Disinfectants Act No. 54 of 1972.

The Department of Agriculture Technical Services
Veterinarians have played a major part in the direction of
municipal abattoirs and in the control of meat hygiene there-
in.

About 10 years ago the central control of meat hygiene in
abattoirs was transferred from the Health Department to the
Division of Veterinary Services in terms of Act 87. At the
same time the Abattoir Commission was established and
subsequently most large local authorities transferred their
abattoirs to the Commission and its successor, the South
African Abattoir Corporation. A meat hygiene service at
these abattoris and at a number of new large private abat-
toirs is now rendered by the Veterinary Division. There are
about 16 veterinarians engaged in full-time work connected
with meat hygiene control in abattoirs.

The Department of Health

The Department of Health does not itself employ veterina-
rians although of necessity it must concern itself with the
keeping of animals, food of animal origin, the zoonoses and
environmental pollution by means of regulation (Health Act
63/1977), and must give direction to local authorities in the
implementation of such legislation.

The Department relies on local authorities to implement
health legislation within their areas of jurisdiction. It author-
ises and subsidizes local authorities to employ veterinarians
to control aspects of milk and meat hygiene. However, the
degree to which a local authority uses the services of a vete-
rinarian is not specified.

At present some 12 veterinarians, representing less than
1,5 per cent of the total number of active veterinarians reg-
istered by the South African Veterinary-Board, are engaged
in the local authority public health service. The number of
municipal positions dpen to members of the profession has
not increased within thépast five years. The work of munici-
pal veterinarians is usually limited to aspects of meat and
milk control, usually in.the primary stages of production.

In the ﬁeld of milk hygiene, full-time municipally em-
ployed veterinarians are involved in Durban (1), Cape Town
(1), Pretoria (2), Johannesburg (2), and Port Elizabeth (1).
They are responsible to the Medical Officer of Health in
each case but the scope of their activities varies considerab-
ly. In some centres the veterinarian controls the milk from
the cow to the consumer with the help of staff allocated to
him for this purpose. In others the veterinarian supervises
dairy cow health and diseases of the cow transmissible to
man while other officials see to other aspects of milk hy-
giene. Only in Cape Town are municipal veterinarians still
responsible for direction of the abattoir and for meat hy-
giene therein. The Peri Urban Areas Development Board of
the Transvaal employs a single veterinarian to control and
supervise both milk and meat hygiene. In some local author-
ities veterinarians control the hygiene of meat wholesale and
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processing establishments and in others they are also’ in-
volved in other aspects of food hygiene control.

The appointment of veterinarians and their duties and
status within the local health department depends enti-
rely upon the views of the Medical Officer of Health.
There exists no uniformity between local authorities
and no clear central direction as to the role of the vete-
rinarian in the public health team. This situation may
lead to strained relationships between the veterinarian
and other health officials resulting in various degrees of
dissatisfaction, distrust, jealousy and antagonism —
emotions which do not favour the kind of cooperation
which is essential to successful teamwork.

This situation results from the apparent absence of a
definite policy and specific guide lines on the part of the
State Health Department concerning the concept of ve-
terinary public health. The decision of the Medical
Officer of Health is based upon his own concept of how
to run his Department and may well be influenced by
pressure from other officials who resent the further ad-
vancement of veterinary activities into the public health
sphere.

The veterinary profession is actively growing in num-
bers. Apart from immigrants to this country the num-
ber of new graduates will double from July 1980 to
about 90 per annum. The chronic shortage of veterina-
rians experienced to date will hopefully soon be a thing
of the past and new entrants into the profession will be
critically examining all venues of employment. Students
are already asking searching questions about a career in
veterinary public health. In honestly answering such
questions, one cannot avoid the following conclusions:
(a) The Health Act of 1977 makes no specific mention

of the veterinarian’s appointment or role in the
public health sphere (despite the strongly worded
comments submitted by the Association on the
draft Health Bill)

(b) The only obvious avenue of employment in the
public health field is the control of meat hygiene, as
a State Veterinarian in the Department of Agricul-
tural Technical Services, within the confines of the
abattoir.

(c) There is no evidence of any positive or specific ef-

fort on the part of the Department of Health to encour-

age local authorities to utilise the services of the public
health veterinarian.

(d) There appears little likelihood that the number of
municipal veterinary posts will increase under the
present system, the converse being more likely as
abattoirs pass from municipal to Corporation own-
ership.

(e) There is no particular demand for the services of

veterinarians in possession of formal post-graduate

training in public health.

This is a rather unsatisfactory when taking into account that:
(i) Veterinary public health is an acknowledged discipline
in all developed countries and recognised by inter-
national bodies such as the WHO/FAO of the United
Nations as capable of making a significant contribution

to man’s welfare.
(ii) Basic under-graduate training of veterinarians in South
Africa provides a detailed theoretical and practical
course in veterinary food hygiene and public health*

*144 h theory, 40 h laboratory practicals, 10 d abattoir practice
and 5 d milk hygiene practice.

comparable to that in the European Common Market
and other western countries. Such training meets the re-
quirements of the South African Veterinary Board.

(iii) Provision is made for post-graduate training in public
(M.Med.Vet.(Hyg.) and the post-graduate Diploma in
Veterinary Public Health, some of it in collaboration
with the latter and of the same standard as the DPH
available to graduates. Yet of the 15 odd veterinarians
who possess the DVPH only three are currently directly
engaged in the State and municipal public health ser-
vice.

(vi) Adequate veterinary manpower is likely to be available
in the near future'to meet all demands in the veterinary
public health field in either a full-time or part-time ca-
pacity.

In examining possible developments in veterinary pub-
lic health it is necessary to quote from an authoritative
statement on the principal functlons and fields of activi-
ty of public health veterinarians': ‘

“From his present and past roles in public health, it is clear
that the public health veterinarian functions in at least three
distinct contexts. The first and most obvious of these is a pu-
rely veterinary context defined by the many different re-
lationships of lower animal and their diseases to human
health and wellbeing. These activities reflect the unique qua-
lifications of veterinarians and are usually the basis for the
formation of veterinary public health units within health
ministries and departments. The other two context are an es-
sentially biomedical one and more holistic or generalist con-
text. These include activities that veterinarians and other
public health workers may be equally qualified to carry out.
Animal-related functions. These functions of public health
veterinarians include such things as responsibility for (1) the
zoonoses, in particular for their diagnosis, surveillance, and
control; (2) comparative studies on the epidemiology of non-
infectious diseases of animals in which there may be environ-
mental or other influences common to man and lower ani-
mals; (3) the interchange of information between veterinary
medical research and human medical research and for appli-
cation of the findings of veterinary research to human health
needs; (4) determining the dangers to man of biting, toxic,
venomous, and other hazardous or objectionable animals,
and studying methods of controlling them; (5) the health as-
pects of the production, processing and marketing of foods
of animal origin; (6) health related problems of other animal
industries, including the safe disposal of animal wastes; (7)
supervision of experimental animal colonies maintained by
public health laboratory or research services; (8) provision
of continuous working liaison between public health agen-
cies and veterinary and other animal-related units in other
branches of government, the veterinary profession, the ani-
mal-owning public, farmers’ organizations, other agencies in
agriculture, pet and other animal-related industries, and
civic action groups such as humane societies, as well as (9)
technical consultation on all other human health matters re-
lating to animals and their diseases.

Biomedical functions. Although such purely veterinary func-
tions as those listed above provide the basis for the establish-
ment of veterinary units within the public health infrastruc-
ture, individual veterinarians are also qualified to perform
many additional roles in public health by building upon their
primary broad training in the basic biomedical sciences.
These are all in fields of public health in which physicians
and certain other members of the public health team also
serve, such as: epidemiology in general; health laboratory
services; production and control of biological products; pro-
tection of all foods; drug evaluation and control; general en-
vironmental health, including radiclogical health and envi-
ronmental physiology; and most aspects of public health re-
search, including research in reproductive physiology and
fertility control. These types of activity by veterinarians may

TYDSKRIF VAN DIE SUID-AFRIKAANSE VETERINERE VERENIGING



take place within the public health infrastructure but are
usually performed in another setting. '

Generalist functions. Beyond these possible areas of re-
sponsibility in public health, which may reflect either his
unique acquaintance with lower animals and their diseases,
or his biomedical training and related qualifications, the
public health veterinarian is one of several members of the
public health team who may be qualified for general public
health roles concerned with the administration, planning and
co-ordination of public health programmes. This is so be-
cause of (1) the long and comprehensive programme of uni-
versity education required of veterinarians, (2) broad over-
lap between veterinary medicine and human medicine with
acquisition of common knowledge and skills and, most im-
portant, (3) the traditional emphasis in veterinary education
upon preventive, economic, and population aspects of dis-
ease and health.

The relative priority that should be given to these compo-
nents will depend partly on the level of socioeconomic de-
velopment of the country, and partly on special factors that
may operate in particular countries.

It is possible to make the broad generalization, however,
that at first the emphasis should be on control of zoonoses
and maintenance of basic levels of food protection. Sub-
sequently, as socioeconomic development proceeds, these
activities will become so well established that efforts can be
extended to deal with problem areas more commonly associ-
ated with highly industrialized societies, such as environmen-
tal protection and comparative medical studies centred on
noncommunicable diseases.”

There is little presently available evidence of extension
of the South African veterinarian’s traditional restricted
sphere of activities to ensure maximal utilisation of his
training and capabilities and there is no indication of
any increase in the scope and number of positions in ve-
terinary public health available to the profession despite
some degree of utilisation of available relevant post-
graduate training facilities.

The veterinarian is undoubtedly entitled to a certain
status and consideration by virtue of the fact that he is a
professional man, registered with the S.A. Veterinary
Board in terms of Act 16/1933 and capable of earning a
good living by entering private practice or other
spheres of veterinary work. He must, therfore be given
the same kind of status as members of his sister profes-
sions i.e. medical and dental practitioners. By status is
meant not only the financial considerations but also re-
sponsibility and authority. He must also be eligible for
promotion to senior positions in both municipal and
central government service. Unless he is given the
necessary scope for utilising his training, ability and in-
itiative within the public health sphere, he may well
transfer to other positions where he can be assured of a
more satisfying and rewarding career.

The Association sincerely believes that a clear and realis-
tic statement of policy .and intent by the Minister or Sec-
retary for Health regaring veterinary public health is ur-
gently needed.

Such a statement' is essential in order that those re-
sponsible for veterinary training, i.e The Veterinary
Board and the Faculty of Veterinary Science of the
University of Pretoria, may take note and make what-
ever adjustments are indicated. In addition it is neces-
sary that the profession should be fully aware of the
position — whatever it may be, because only then can it
assume whatever responsibilities are entrusted to it.
Also, incumbents of veterinary public health positions
in local authority service need to know where they
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stand and what prospects exist for professional and
service advancement within their chosen field. Finally,
Medical Officers of Health and other Health Officers
need to know of the position so as to rearrange, where
necessary, the situation within local health depart-

ments.
There appear to be three options open in regard to
such a statement: Either

(a) “Veterinary public health services are not required with-
in the framework of the South African public health
scene;” or

(b) “The existing arrangements for employment of veterina-
rians in the public health field are adequate. No changes
are therefore considered necessary;” or

(c) “The Public Health Service, both at central and local
authority level, needs to utilise fully the training and
abilities of veterinarians in furthering the aims and ob-
jects of community health services. In order to do so it is
required that wherever economically and practically
feasible, local or regional community health authorities
are required to engage one or more veterinarians, pref-
erably in possession of post-graduate qualifications in
public health, to act in responsible positions in the pro-
motion and maintenance of public health and in carrying
out specific duties, as defined, on behalf of the Medical
Officer of Health. In addition, a veterinary public health
section will be established within the broad spectrum of
veterinary public health and to advise the Secretary for
Health on any matters which his training and abilities
allow him to.”

The existing demarcation between the areas of re-
sponsibility of the Departments of Health and Agricul-
tural Technical Services concerning control of meat hy-
giene within and without the abattoir respectively clear-
ly requires the creation of a Liaison Committee to pro-
mote co-operation and uniformity of approach. In
addition, implementation of uniform legislation on a
national scale is now necessary to replace local auth-
ority bylaws; central control of application of such
regulations by local authorities will however be re-
quired. In regard to the siting of abattoirs, the Depar-
ment of Health needs to be consulted. These consider-
ations add considerable weight to the above motivation
for the creation of a suitably staffed veterinary public
health section within the State Department of Health.
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bacteria was held in October 1977.

the collection and processing of data are described.

microorganisms of human and animal origin.

SURVEILLANCE FOR THE PREVENTION AND CONTROL OF HEALTH HAZARDS DUE TO
ANTIBIOTIC-RESISTANT ENTEROBACTERIA. Technical Report Series No. 624
(ISBN 92 4 1206241)

REPORT OF A WHO MEETING
World Health Organisation, Geneva, 1978, pp 54. Sw.fr. 6. — French & Spanish editions in prep. Avaifabfe in RSA from
Van Schaik’s Bookstore (Pty) Lid., Box 724, Pretoria 0001.

The uncontrolled and excessive use of antibiotics in man and animals has led to a disturbing increase in drug resistance
on the part of pathogenic organisms and is diminishing the effectiveness of life-saving drugs. There is therefore a need
for more rational and coordinated administraion of antibiotics and for strict measures against their abuse.

In order to review the problems raised by antibiotic resistance among the enterobacteria and related orgamsms a
WHO Meeting on Surveillance for the Prevention and Gomrol of Health Hazards due to Antibiotic-resrstant Entem*

This report outlines the factors involved in the emergence and spread of antibiotic resistance in enterobacteria, as
well as the ways of controlling such resistance - mainly by means of surveillance. Appropriate laboratory methods and

Among other recommendations, the group calls for the establishment of national and interpational surveillance pro;
grammes to monitor antibiotic resistance in enterobacteria. It recommends continuing education for medical practition-
ers, veterinarians and epidemiologists in the use of antibiotics in therapy and in feeds. as well as appropriate training
for iaboratory workers It is recommended also that laboratories should use accurate and reproducible susceptibility

......

clinicians and health authorities for the formulanon of nationai polimes on the 1mport manufacture and use of antibxoi‘
ics. The need for an information system for the collection and processing of data by computer was stressed.

The report lists areas requiring further research, including the development of simpler and more rapid susceptibility
tests, methods for the analysis and interpretition of the results of such tests, studies of the clinical and epidemiological-
relevance of resistant bacteria in the enviromynent and the development of effective methods for the control of resistant

In view of the far-reaching public health significance of antibiotic-resistant bacteria in man, animals and the envrron—
ment, this report is recommended reading for epidemiolggists, clinicians, veterinarians, health administra
health laiimatory workers who must all collaborate closely if surveillance programimes are t§ be effective.
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THE EFFECT OF THE DYE-MARKING OF MASTITIS REMEDIES ON THE INCIDENCE OF
ANTIBIOTIC RESIDUES IN PRETORIA’S MARKET MILK SUPPLIES

B H BESTER and S H LOMBARD

ABSTRACT: Bester B H; Lombard S H. The effect of the dye-marking of mastitis remedies on the incidence of antibiotic resi-
dues in Pretoria’s market milk supplies. Journal South African Veterinary Association (1979) 50 No. 3, 151-153, (En) Department
of Dairy Technology, University of Pretoria, Pretoria 0002, Rep. of South Africa.

A 1973 survey on the incidence of inhibitory substances (mostly antiobiotic residues) in market milk supplied in Pretoria, on
3 195 herd milk samples, 65 tanker milk samples and 252 samples of pasteurised milk using the disc assay procedure with Bacil-
lus stearothermophilus C 953 as test organism, revealed inhibitory substances equivalent to 0,005 1U penicillin/ml in 7,8 % of
the herd samples, 29,2 % of the tanker samples and in 38,5 % of the samples of pasteurised milk. In 38,9 % of the positive
herd milk samples and 73 % of the samples of pasteurised milk, penicillin was indentified with the aid of the penicillinase test.
Some of the pasteurised milk contained inhibitory substances equivalent to more than 1,0 IU penicillin/ml; in some of the herd
milk samples this figure exceeded 5,0 TU penicillin/ml.

A repeat survey was undertaken in 1977/78 to evaluate the effect of compulsory dye-marking of non-prescription mastitis re-
medies on the situation. In a total of 1 081 herd milk samples, 60 tanker milk samples and 112 samples of pasteurised milk, ant-
ibiotic residues were found in 2,13 % of the herd milk, 11,7 % of the tanker milk and 2,1 % of the pasteurised milk samples,
with a much lower average concentration of antibiotic residues. The compulsory dye-marking of mastitis remedies had a bene-
ficial effect on the occurrence of antibiotic residues in milk but did not ensure their complete absence, presumably because dye-
marking was not made compulsory for scheduled preparations.

INTRODUCTION

In spite of reports which drew the attention to the high
incidence of antibiotics in market milk in the Republic
of South Africa' 2 very little, if anything, was done to
improve the situation. The market milk industry was
either ignorant of the health hazards imposed by the
presence of antibiotics in their milk or it did not care.
However, when yoghurt was introduced to this country
during the second half of the previous decade, the in-
dustry often experienced difficulty in making yoghurt of
a satisfactory quality. An increasing number of com-
plaints were received of yoghurt that would not set
properly and further investigation showed that in most
cases the problem was caused by inhibitory substances
in the milk and that these were mostly antibiotic resi-
dues. The growth in the yoghurt market coincided with
a gradual switch over to machine milking which appar-
ently caused inter alia an increase in the incidence of
mastitis and consequently an increase in the use of mas-
titis remedies. i

At its Annual General Meeting during November
1970 the South African Society of Dairy Technology
adopted a resolution! requesting the Minister of Agri-
culture to introduce legislation for the compulsory dye-
marking of all antibiotics intended for intramammary
use. This request to the Minister was repeated the fol-
lowing year. co

During 1973 a survey of the occurrence of antibiotic
residues in market milk supplied in Pretoria was under-
taken. These results were not published at the time but
were presented to the Municipal Health Authorities,
the Department of Health and the Department of Agri-
cultural Technical Services. :

In terms’of the powers vested in him by Act 36/1947
the Registrar of Veterinary Medicines, required that all
mastitis remedies sold directly the the farmer without a
prescription from a veterinary surgeon be coloured
with certain food dyes as from 1st July 1976. In order to
determine whether the compulsory dye-marking of
mastitis remedies had an effect on the incidence of anti-
blot.ic residues in milk, another survey was undertaken
during 1977/78. The, results of this survey, as well as
those of the 1973 survey, are presented in this paper.

MATERIALS AND HANDLING

Milk samples

Samples of the milk of individual dairy herds supplying
milk to Pretoria were taken from the farm bulk tanks
by inspectors of the Milk Board. The samples were
transported in insulated containers and tested on the
same or on the following day. In the latter case the
samples were kept refrigerated until being tested.

Samples of tanker milk were taken at the local dairies
by inspectors of the Milk Board.

Samples of pasteurized milk were taken from home
deliveries in six different suburbs and at local dairies.
Care was taken that all these samples carried different
date codes or that samples bottled on the same day
were sampled from different delivery routes.

All samples were heated at 82 °C for 5 min in order to
eliminate naturally occurring heat-labile inhibitory sub-
stances’. :

The test method

The presence of ithibitory substances was determined
by the disc assay procedure* using Bacillus stearother-
mophilus C 953 as test organism at an inoculum concen-
tration of 10 % instead of the prescribed 20 %. All tests
were read after 5:hincubation at 55 °C.

With each set of tests, discs saturated with milk con-
taining 0,005, 0,05 and 0,5 IU (international units) of
penicillin per milliliter, respectively, were included as
controls. o

If an inhibitory substance was present in a milk
sample, its concentration was expressed as “penicillin
equivalent” (PE), irrespective of whether the substance
was in fact penicillin or not. The concentration was esti-
mated from a standard curve which was constructed by
using a series of different concentrations of penicillin in
sterilised milk and plotting the diameters (in milli-
metres) of the inhibition zones against the logarithms of
the penicillin concentrations (IU/ml), which is a linear
function.

On account of the many variations in the test that are
difficult to control on a day-to-day basis®’, the concen-
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trations of inhibitory substances reported are merely
estimates. Nevertheless, the use of controls with each
set of tests helped to increase the accuracy of the esti-
mates.

All samples found to contain inhibitory substances
were retested to verify the results and in some cases an
additional subsample was treated with penicillinase*
and simultaneously tested in identical manner. At a
later stage Bacto-Penase discs (Difco Laboratories)
were used instead of penicillinase solution. The ab-
sence of inhibition by the penicillinase-treated sample
(or around the penase disc) when the untreated portion
of the same sample contained an inhibitory substance,
was accepted as proof that the inhibitory substance was
penicillin.

RESULTS

The results of the first survey conducted during the
period January to September 1973, are summarised in
Table 1.

A total of 3 195 herd samples was tested,of which 249
(7,8 %) contained inhibitory substances. Fifty four of
the inhibitory samples were tested for the presence of
penicillin by the penicillinase test and in 21 of these
(i.e. 38,9 %) penicillin was identified.

The concentration of inhibitory substances in some
of the herd milk samples was very high and in many in-
stances the milk from one or two herds caused the milk
in a whole tanker to be contaminated to the extent of
more than 0,005 PE/ml and in some cases even more
than 1,0 PE/ml. The tanker samples presented in Table
1 in most cases were taken from tankers on routes of
which the herds’ milk, contained in that particular tank-
er, were not tested on that particular day.

Of the 252 samples of pasteurized milk tested during
this period (Table 1), 97 (38,5 %) contained inhibitory
substances in excess of 0,005 PE/ml. As could be ex-
pected by virtue of the dilution effect when contami-
nated milk is mixed with uncontaminated milk, the con-
centrations of inhibitory substances found in the pas-
teurized milk were lower than those found in the herd
and tanker milk samples. Thirty seven of the samples
containing inhibitory substances were examined by the
penicillinase test and in 27 of them (i.e. 73 %) penicillin
was identified.

Table 1: THE INCIDENCE OF INHIBITORY SUBSTANCES
IN MARKET MILK SOLD IN PRETORIA DURING THE PERIOD
JANUARY TO SEPTEMBER 1973

The testing of milk of individual herds was termin-
ated by the end of September 1973 but the testing of
pasteurized milk was continued. The results of all the
pasteurized milk tested from January 1973 to the end of
June 1976 are presented in Table 2. These results in-
clude those presented in Table 1. During this period
569 samples were tested of which 169 (29,7 %) con-
tained inhibitory substances in excess of 0,005 PE/ml.

After the dye-marking of mastitis remedies became
compulsory (from July 1976), there was a sharp de-
crease in the incidence of inhibitory substances in pas-
teurised milk (Table'3). During the period July 1976 to
November 1978, a total of 112 samples of pasteurised
milk was tested. Only seven of these (6,25 %) con-
tained inhibitory substances.

A survey of herd milk and tanker milk undertaken
during the period August 1977 to October 1978 (Table
4) also showed a sharp decrease in the incidence of in-
hibitory substances as compared to the situation prior
to the dye-marking of mastitis remedies. A total of
1 081 herd samples was tested, of which 2,13 % con-
tained inhibitory substances (Table 4). This percentage
is much lower than the 7,8 % found during the 1973
survey (Table 1). The concentrations of inhibitory sub-
stances found were also much lower. No samples con-
tained more than 1,0 PE/ml, whereas 0,4 % of the herd
samples tested during 1973 (Table 1) contained more
than 1,0 EP/ml.

Table 2: THE INCIDENCE OF INHIBITORY SUBSTANCES IN
PASTEURIZED MILK SOLD IN PRETORIA DURING THE
PERIOD JANUARY 1973 TO JUNE 1976.

Penicillin equivalent Positive samples

(1U/ml) number %
0,005 to 0,009 56 9,8
0,010 to 0,049 ' 76 13,4
0,050 to 0,099 18 3,2
0,100t0 0,199 - 10 1,8

0,200 to 0,499 1,2

7
0,500 to 0,990 0 0,0
1,000 to 4,990 2 04
5,000 and more 0 0,0
Total 169 29,7
Total samples tested 569

Penicillin Pasteurized Tanker milk Herd milk
equivalent milk samples samples samples Table 3: THE INCIDENCE OF INHIBITORY SUBSTANCES IN
(1U/ml) number number number PASTEURIZED MILK SOLD IN PRETORIA DURING THE
positve %  positve % positive % PERIOD JULY 1976 TO NOVEMBER 1978
0,005 to 0,009 24 9,5 6 9,2 37 1,2° Penicillin equivalent Positive samples
0,010 to 0,049 46 18,2 6 9,2 95 3,0 (IU/ml) number %
0,050 to 0,099 14 5,6 2 3,1 39 1,2
0,100 to 0,199 5 2,0 1 1,5 28 0,9 0,005 to 0,009 2 1,8
0,200 to 0,499 6 2,4 1 1,5 24 0,8 0,010 to 0,049 1 0,9
0,500 to 0,990 0 0,0 1 1,5 14 0,4 0,050 to 0,099 3 2,7
1,000 to 4,990 2 08 1 1,5 9 0,3 0,100 to 0,199 1 0,9
5,000 and more 0 0,0 1 1,5 3 0,1 0,200 to 0,499 0 0,0
0,500 to 0,990 0 0,0
Total more than 1,000 to 4,990 0 0,0
0,005 97 38,5 19 29,2 249 7,8
Total samples Total more than 0,005 7 6,25
tested 252 65 3195

Total tested . 112
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Table 4: THE INCIDENCE OF INHIBITORY SUBSTANCES IN
MARKET MILK SOLD IN PRETORIA DURING THE PERIOD
AUGUST 1977 TO OCTOBER 1978 ‘

Penicillin equiv.  Herd milks samples Tanker milk samples

(1U/ml) No. positive % No. positive. %
0,005 to 0,009 5 0,46 3 5,0
0,010 to 0,049 10 0,925 1 1,67
0,050 to 0,099 2 0,185 1 1,67
0,100 to 0,199 2 0,185 1 1,67
0,200 to 0,499 1 0,092 1 1,67
0,500 to 0,990 3 0,278 0 0
1,000 to 4,990 0 0 0 0
5,000 and more 0 0 0 0
Total 23 0 7 11,7
Total samples
tested 1081 60

DISCUSSION

The growth of the test organism used in the surveys re-
ported on in this paper, is inhibited particularly by pe-
nicillin and to a lesser and varying extent by other anti-
biotics and inhibitors’ *. Iodophors, quaternary ammo-
nium compounds and chlorine-based disinfectants gen-
erally used in the dairy industry affect the disc assay
procedure with B. stearothermophilus C 953 as test or-
ganism only at concentrations much higher than could
be expected in milk®. One can, therefore, assume that
the inhibitory substances found in the milk samples
examined during the surveys reported on in this paper
were antibiotics. This assumption is strengthened by
the fact that penicillin was positively identified in ap-
proximately 39 % of the inhibitory herd milk and 73 %
of the inhibitory pasteurised milk samples tested. These
figures could be much higher if one considers the fact
that synthetic penicillins, such as cloxacillin and methi-
cillin, may not be inactivated by penicillinase under the
conditions of the test and would therefore not be iden-
tified as penicillin*’

The presence of antibiotic residues in milk can en-
danger the health of the consumers of the milk and also
cause problems when such milk is used for the manu-
facture of cheese and other cultured milk products.
From both a health and technological point of view, pe-
nicillin causes more problems than other antibiotics.
Concentrations as low as 0,003 IU penicillin/m} can
cause allergic reactions in extremely sensitive persons
S. thermophilus, one of the two bacteria used in the
manufacture of 6yoghurt is affected by as little as 0,005
IU penicillin/ml® and is completely inhibited by 0,02 IU
penicillin/ml’. Only results on milk samples containing
inhibitory substances equavalent to at least 0,005 TU
penicillin/ml, are reported in this paper. All these
samples could therefore be expected to impair the
manufacture of yoghurt and impose a hazard to public
health. )

The incidence and amounts of antibiotic residues
found in market milk in Pretoria during the 1973 survey
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were alarmingly high. Quite a number of samples con-
tained more than 1,0 IU penicillin equivalent/ml while
a few contained even more than 5,0 IU penicillin equiv-
alent/ml.

After the dye-marking of mastitis remedies became
compulsory, there was a marked decrease in the per-
centage of milk samples containing antibiotic residues
as well as a decrease in the amount of antibiotice when-
ever it was found to be present. The presence of antibi-
otic residues in milk, however, has not yet been com-
pletely eliminated.

A possible explanation for the fact that inhibitory
substances (presumably antibiotics) could still be de-
tected in the milk from time to time, is that a small
amount of antibiotic can be excreted by untreated quar-
ters of an udder of which one or two quarters have been
injected with a dye-marked remedy, whereas the dye is
not excreted by the untreated quarters. Another possi-
bility is that an antibiotic not administered intramam-
marily but by other routes, can to some extent be ex-
creted in the milk'". However, the main cause for anti-
biotics still being found occasionally in milk is presum-
ably that remedies prescribed by a veterinary surgeon
need not be dye-marked. In order to secure the maxi-
mum amount of success from the compulsory dye-
marking of mastitis remedies, it should also be applied
to those preparations used under the supervision of a
veterinary surgeon.
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RIFT VALLEY FEVER VACCINE — ANTIBODY AND IMMUNE RESPONSE IN CATTLE TO
A LIVE AND AN INACTIVATED VACCINE

B.J.H. BARNARD

ABSTRACT: Barnard B J H Rift Valley fever vaccine — antibody and immune response in cattle to a live and an inactivated vac-
cine. Journal of the South African Veterinary Association (1979) 50 No. 3 155-157 (En). Veterinary Research Institute, 0110
Onderstepoort, Rep. of South Africa. .
In a study of the response in cattle to a live and an inactivated Rift Valley fever (RVF) vaccine prepared from cell cultures in-
fected with RVF virus, the effects of varying doses and combinations of these vaccines were compared. The antibody response
to a primary injection of either vaccines was poor when measured by the serum virus neutralization test (SVN) and the haemag-
glutination-inhibition test (HI) but a booster dose of inactivated vaccine evoked a good anamnestic response in cattle previously
injected with either of these vaccines. Cattle vaccinated with the live vaccine but negative to the SVN or the HI for RVF were

immune when challenged with a virulent RVF virus isolated from a cow during 1974.

INTRODUCTION

As a result of the abortifacient properties of Smith- °

burn’s Rift Valley fever vaccine strain® and its low im-
munogenicity for cattle (Howell, 1972, personal com-
munication) an inactivated RVF vaccine was developed
at this institute’. During a subsequent outbreak of
RVF, the inactivated vaccine was used on a large scale
in cattle and pregnant sheep. The information obtained
from State Veterinarians and farmers on the efficacy of
the vaccine was satisfactory. However, further tests
were considered advisable to determine the effect of
different vaccination schedules and to compare the
antibody response to both vaccines as well as the im-
mune response to a live vaccine. This paper deals with
these tests.

MATERIALS AND METHODS

Virus

Smithburn’s neurotropic RVF strain® and a field strain
of RVF virus previously described', were used for vac-
cine production, while another field strain isolated in
1974 and passaged 3 times in baby mice, was used for
challenge of immunity.

Vaccines

The inactivated vaccines were prepared as previously
described'. The live vaccine was prepared by seeding
roller bottles of BHK21 cells with Smithburn’s neuro-
tropic strain®. The culture was harvested when approxi-
mately 75 % of the monolayers showed cytopathic
changes, then diluted with phosphate buffer containing
10 % peptone and 5 % lactose (BLP), freeze dried and
reconstituted to ensure that each animal received at
least 10°5 mouse lethal doses 50/ml -mouse LD50/ml).

The inactivated vaccine was prepared in a similar
fashion, this time from the field strain of RVF-virus,
harvested, and diluted with 9 parts of BLP. This sus-
pension which had an infectivity titre of at least 107°
mouse LD50/ml was inactivated with formalin and
mixed with an equal volume of Alhydrogel*.

*Danish Sulphuric and Phosphate Works Ltd.

Inoculation schedule

Twenty-five young Africander type cattle, susceptible
to RVF and held under field conditions in a RVF free
area, were randomly divided into 5 groups consisting of

‘5 cattle each, and injected according to the following

schedule: Group 1 (Table 1) was injected with 10 ml of
the live vaccine i.e. 10 times the normal dose of 10°3
LD50/ml. Groups 2 and 3 were injected with 1 ml of the
same vaccine and Groups 4 and 5 with 2 ml of the inac-
tivated vaccine. After 3 months Groups 2 and 4 were
injected with a booster dose of live vaccine while
Groups 3 and 5 received a booster dose of inactivated
vaccine.

Chalienge

Five cattle vaccinated with the live ;g,'accine and 3 sus-
ceptible control cattle were ‘challeniged 1 year post-vac-
cination. They were injected subcutaneously with 1 ml

- ofald % susgension of infective mouse brain in BLP

containing 10°LD and kept under observation for 2
weeks. Their temperatures were recorded and blood
was collected daily for virus isolation in 1-d-old mice.
Virus isolation was confirmed with the SVN test.

Serological tests

Blood was collected at various intervals before and
after immunization. Using the sera so obtained, a pre-
viously described serum-virus neturalization test (SVN)
was carried out according to the constant serum virus-
dilution procedure. A haemagglutination inhibition test
(HI)? at pH 6,1 was also performed in which a sucrose-
acetone extract of RVF infected hamster liver was used
as antigen.

RESULTS

Antibody response

The antibody response of each animal in the 5 groupsis
presented in Table 1,

The antibody response to the primary injection of
both vaccines was very similar. Four out of the 15 cattle
injected with the live vaccine (Groups 1, 2 and 3) de-
veloped HI antibodies and 3 developed SVN antibodies
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Table 1: THE ANTIBODY RESPONSE OF CATTLE TO THE ADMINISTRATION OF A LIVE AND INACTIVATED RVF VACCINE

Antibody response: Months after administration

Animal 1 3 4 7 12
Group No.
HI SVN HI SVN HI SVN Hi SVN HI SVN
1 1 40 0 - 0
2 - - 0 .
3 - 0 - 0 ND ND ND
4 - 0 - 0
5 160 1,2 10 0
2 1 - 0 - 0 - - - 0 - 0
2 40 2,1 20 2,1 160 2,0 160 1,5 40 0
3 - 0 - 0 - - - 0 - 0
4 - 0 - 0 - - - 0 -
5 10 0 - 1,0 20 1,0 10 1,0 - 0
3 1 - 0 - 0 640 - - 0 - 0
2 - 0 - 0 320 1,0 - 0 - 0
3 - 0 - 0 1280 25 160 >4,0 160 3,0
4 - 1,2 40 1,7 5120 38 1280 >4,0 640 3,5
5 - 0 - 0 20 - - 0 - 0
4 1 - 0 - 0 - - - 0 - 0
2 - 0 - 0 - - - 0 - 0
3 - 0 - 0 - - - 0 - 0
4 10 0 - 0 10 1,0 20 1,5 - 1,5
5 20 1,8 10 0 40 1,2 20 1,0 - 1,0
2
5 1 - 1,0 - 0 80 1,2 40 1,0 10 11
2 320 3,7 160 >4,0 5120 >4,0 2560 >4,0 2 560 >4,0
3 - 0 - 0 1280 1,8 160 2,0 80 2,2
4 - 0 - 0 1280 1,2 80 1,0 40 2,0
5 - 0 - 0 1280 1,0 10 1,0 - 1,0
_ HI = Haemagglutination inhibition titre
SVN = Serum-virus neutralization index
0* = <05
-** = <1:10
ND*** = Not done

against RVF within 30 d post-vaccination. There was
no difference between the response in the cattle in
Group 1 which were injected with 10 ml of vaccine and
cattle in Groups 2 and 3 which were injected with 1 ml
only. Four out of 10 cattle in Groups 4 and 5 injected
with the inactivated vaccine developed SVN antibodies
and 3 of them developed HI antibodies.

The antibody response to a booster dose of live vac-
cine was poor (Table 1; Groups 2 and 4) and only those
cattle that responded to the primary injection re-
sponded to the booster dose with the production of
both SVN and HI antibodies against RVF.

The booster dose of inactivated vaccine (Table 1;
Groups 3 and 5) stimulated the antibody response signi-
ficantly. Ten out of 10 cattle responded by deveoping
antibodies and 8 of them by developing SVN antibodies
as well. The best response was obtained in cattle in
Group 5 which received the inactivated vaccine as both
a primary and booster injection. The antibody levels
obtained by cattle in this group were higher and persist-
ed for a longer period (Table 1; Group 5).

Immunity

The immune response of 8 cattle challenged with viru-
lent virus is presented in Table 2.

All the vaccinated cattle developed SVN antibodies
after challenge irrespective of their antibody reaction

on vaccination. However, they did not develop a virae-
mia or a temperature. In contrast the susceptible cattle
showed a rise in temperature as well as a viraemia.

DISCUSSION

The antibody response to a primary injection of an in-
activated vaccine depends to a greater extent on the
antigenic potency of the injected antigen®. It has been
shown that two vaccines of different antigenic potency,
when used for primary immunization, evoked similar
antibody titres but elicited markedly different anam-
nestic responses®. The pattern of response to living
antigens is for the most part quite different from that
observed with inactivated antigens. The response to a
live vaccine is usually of life long duration in contrast to
the short term immunity evoked by an inactivated vac-
cine. R
In this study, however, very little difference was ob-
served between the primary response to the 2 types of
vaccine and increasing the dose of the live vaccine did
not improve its antigenicity (Table 1, Group-1).
While a booster dose of live virus vaccine on the one
hand may result in a somewhat lower percentage of
takes and a less satisfactory antibody response, a boos-
ter dose of inactivated vaccine usually elicits a vigorous
antibody response®. In this experiment the inactivated
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Table 2: ANTIBODY AND IMMUNE RESPONSE OF CATTLE TO A LIVE RVF VACCINE AND CHALLENGE

Antibody response after vaccination

Response after challenge

Animal No. SVN' Hi? SVN H Temp.? Viraemia

1 Negative Negative 2,2 1:2560 38,0 Negative
2 Negative Negative 2,8 1:320 38,2 Negative
3 Negative Negative 1,0 1:10 38,2 Negative
4 Positive Positive 1,8 1:2560 38,0 Negative
5 Positive Positive 2,2 1:5120 37,9 Negative
6 Susceptible control 2,1 1:2560 40,2 Positive
7 Susceptible control 2,5 1:5120 40,1 Positive
8 Susceptible control 2,0 1:5120 40,4 Positive

1. SVN = Serum-virus neutralization index

2. HI = Haemagglutination inhibition titre

3. Temp. = Highest temperature recorded

RVF vaccine when given as a booster dose at 3 months
significantly boosted the antibody response. The boos-
ter dose of live vaccine stimulated antibody formation
only in those animals that reacted to the primary injec-
tion and the antibody levels were lower and of shorter
duration than those elicited by a booster of the inacti-
vated vaccine. These results are in accordance with the
observation of low immunogenicity of Smithburn’s
strain® in cattle. In sheep, nothwithstanding consider-
able individual variation in antibody titre, it was shown
that a live RVF vaccine in general produces a higher
antibody titre than an inactivated vaccine!. In this work
the opposite was true for cattle. The booster dose of in-
activated vaccine stimulated the antibody response sig-
nificantly in 10 out of 10 cattle whereas only 4 out of 10
animals reacted to a booster dose of live vaccine by the
production of antibodies. The observation that the
SVN test is insufficiently sensitive and/or that factors
other than neutralizing antibodies play a role in the re-
sistance against RVF infection® is confirmed by the re-
sult obtained in this work (Table 2). Even after 2 inocu-
lations with Smithburn’s neutrotropic RVF virus, only
2 out of 5 cattle developed detectable antibodies but
when they were challenged they were immune. In addi-
tion all of them developed SVN and 4 developed HI
antibodies. These results to a certain extent contradict
a previous observation by Howell (personal communi-
cation) on the low immunogenicity of Smithburn’s®

RVF strain for cattle. Furthermore, it indicated that
cattle can be immunized successfully against RVF in-
fection with a live vaccine prepared from Smithburn’s
strain. Its abortifacient properties in sheep at least,
however, must be borne in mind.

With more cattle reacting to the inactivated vaccine
and with higher antibody titres obtained with it there is
every reason to believe that the immunity evolked is
sufficient to protect cattle against RVF for at least 1 y*.
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AN OUTBREAK OF WHITE MUSCLE DISEASE IN LAMBS BORN OF EWES ON A ZERO
GRAZING SYSTEM IN NATAL

R.W. BRYSON and G.F. ZUMPT

»

ABSTRACT: Bryson R.W.; Zumpt G.F.: An outbreak of white muscle disease in lambs born of ewes on a zero grazing system
in Natal. Journal of the South African Veterinary Medical Association, (1979) 50 No. 3 159-160 (En). Regional Veterinary
Laboratory, Allerton, Private Bag X9005, Pietermaritzburg 3200, Rep. of South Africa.

White muscle disease appeared in lambs born of ewes in the zero grazing group during the course of a comparative fertility
trial on ewes on various systems of husbandry. Analysis of the feed showed barely adequate selenium in the maize silage and a
deficiency in the soil on which the high lysine maize was grown. Treatment of the lambs with a selenium/vitamin E injection
rapidly controlled the condition. This deficiency may be more widespread than is presently realised.

INTRODUCTION

White muscle disease has been reported from many
countries, particularly New Zealand, where soils are
notoriously deficient in selenium. Outbreaks have been
recorded in the United States, Finland, Australia and
the United Kingdom' and in South Africa®. As far as
can be ascertained there are no published reports of
this condition in Natal.

HISTORY

An outbreak of white muscle disease occurred at the
Cedara Agricultural Research Station, Natal where
various husbandry systems are on trial involving three
experimental groups and one control group of pregnant
ewes. This trial has been in operation for three years
with no particular note being made previously of weak-
ness in the lambs. The zero grazing group, consisting of
91 Merino ewes, of which 64 were mature and 27
younger (4 tooth and less), was the only one effected.
Cases of white muscle disease in lambs of this group
first appeared during 1978. Lambing in the 1978 season
commenced in early August and was completed by the
4th September. The lambing percentage in this group
had only been 60 % during the previous year. For the
1978 lambing season the lambing percentage was 125
(84 %) as compared to 101 (18 %) and 64 (37 %) re-
spectively for the other two experimental groups. The
weaning percentage, however, was significant: affected
group: 54 (18 %) group 2: 75 (73 %) and group 3: 68
97 %).

In the affected group 6 of the lambs born of the
young ewes and 10 of the lambs of the older ewes had
died. Most lambs were between the ages of 24 and 34 d
when first noticed as being affected. Six affected lambs
Wwere sacrificed for diagnosis.

When diagnosis had been established, several ani-
mals affected at 24 d were treated with a parental injec-
tion of 1 m/ aproprietary mixture of selenium and vita-
min E*. This was given on the 25th and again on the
28th day of age and was followed by rapid recovery in
the uncomplicated cases. The balance of the lambs was
also treated, with no further mortality from this cause

being recorded, although deaths from other causes did
occur. ’

*Bio-Se V Injection, Burns (S.A. Cyanamid) containing selenium 1
mg and vit. E 68 iu/m/

FEEDING

As stated, the lambs affected all came from the zero-
grazed group of ewes. Their daily feed ration per ani-
mal comprised:

Maize silage 3,5 kg/d
Ground lucerne hay 0,75 kg/d
Shelled yellow maize 0,25 kg/d

Eragrostis hay ad lib.

In addition the young ewes were given 0,125 kg/d of
carcass meal. A lick consisting of 14 salt and %3 bone
meal was also available. From 3 weeks a creep feed was
available to the lambs consisting of:

Maize meal 75 %
Ground lucerne hay 20 %
Carcass meal 3%
Dicalcium phosphate 1%
Sodium chloride 1%

The maize silage, shelled maize, lucerne and Eragrostis
hay were all grown at the Cedara Agricultural Research
Station. High lysine maize seed was used for the first
time. Ewes in the other groups were fed on similar ra-
tions but had access to kikuyu and rye grass for varying
periods according to the trial protocols.

SYMPTOMS

First reports described the condition as “weakness” in
the lambs in the affected group. They had become
weak and were unable to stand or suckle. If supported,
they were able to suckle weakly, or, if not, were bottle-
fed on dam’s milk. No treatment had been given and
mortality was 100 %.

Our first examination showed the affected lambs to
be 3-4 weeks of age and in reasonable condition, with
no evidence of digestive disturbance and usually no py-
rexia. Reaction to stimulation was present in all limbs.
If assisted, lambs would stand up for a few seconds,
general muscular tremors being noted. The muscles of
hind legs felt hard on palpation. In three cases pneumo-
nia developed, when pyrexia, dyspnoea, coughing and .
nasal discharge were observed. In these cases the inter-
costal and diaphragmatic muscles were involved. All
these cases terminated fatally in spite of treatment with
vitamin E/selenium injections and oxytetracycline.
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NECROPSY FINDINGS

Post mortem examinations were carried out on 10
lambs, 6 of which had been sacrificed for diagnosis and
4 of which had died naturally from the disease. The
most striking lesions were in the heart muscle. Plaque-
like white areas of degeneration were visible under the
endocardium throughout both ventricles and extended
into the auricles in several cases. Skeletal muscle de-
generation was easily seen and occurred mainly in the
hind limbs. The affected areas were greyish white and
bilaterally symmetrical. The obturator muscle was par-
ticularly affected."

Secondary pneumonia was seen in the three cases of
which the respiratory muscles were involved.

Histopathological examination at the Veterinary Re-
search Institute, Onderstepoort, confirmed this con-
dition.

SOIL ANALYSIS

Samples of the soil on which the maize was grown were
taken for selenium analysis. This was kindly carried out
by CSIR Laboratory with the following results:

Soil from maize land J1IA 0,195 mg/kg
J4A 0,130 mg/kg

Maize silage 0,33 mg/kg

DISCUSSION AND CONCLUSION

Diets contining less than 0,100 mg/kg of selenium are
associated with the condition and soils with a selenium

content of less than 0,50 mg/kg and forages with less
than-0,1 mg/kg have been associated with the disease.

As stated, all maize feed used was grown on this soil
and, although the silage selenium was adequate, this
was fed in limited quantities only.

Vitamin E analysis was not feasible but it is possible
that a concurrent deficiency of this may have been pres-
ent as well.

There are many factors involved in the muscular dy-
strophy which occurs in this condition and the actual pa-
thogenesis is not as yet fully understood. Treatment
with vitamin E/selenium combinaions is empirical but
effective and may be an essential adjunct to successful
sheep rearing in Natal and possibly elsewhere. Further
work is being undertaken at Cedara and this will be
published in due course.
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RESTFBMNT AND HANDLING OF WILD AND DOMESTIC ANIMALS

MURRAY E. FOWLER
1st Ed., The lowa State ifmversity Press, Ames, lowa 50010. 1978 pp. vi and 332, illustrations 744 and numerous
tables. Price US $26.00. {ISBN 0-8138-1890-7)

This book is the first to cover all aspects and methods of restraint in domestic. laboratory and wild animals.

The text is divided into three parts - totalling 26 chapters, seven appendices and a good index.

The first part — General Concepts — covers the tools of restraint. rope work and chemical restraint with emphasis on
stress, thermoregulation and medical problems of handling of animals. Particular attention is paid to an understanding
of animal behaviour and its bearing on humane restraint.

Part two deals with dgmssnc ammals (mcludmg iaboxa%@ry animals and domestic and wai:erblrds) each chapter under -

mammais marine mamxm% rephies etc. :

Throughout, the text is concise and clear, well illustrated with photographs and drawings. Each chapter lists important
references, should greater detail be required.

The tables are easily read but it is unfortunate that publication of this book coincided with the withdrawal of phency-
clidine and the non availability of tilazol (CI-744) combination — both important and widely used restraint drugs.

This book is well recommended to both veterinary practitioner and student. being easily read and well indexed. It
would also be useful to any person regularly handling animals.
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THE EFFICACY OF FENBENDAZOLE AT A DOSAGE RATE OF 7,5 mg/kg AGAINST
NEMATODE INFESTATIONS IN CATTLE

F.S. MALAN

ABSTRACT: Malan, F.S. The efficacy of fenbendazole at a dosage rate of 7,5 mg/kg against nematode infestation in cattle. Jour-
nal of the South African Veterinary Association (1979) 50 No. 3, 161 163 (En) Hoechst Research Station, P.O. Box 124, Malelane

1320, Rep. of South Africa.

Fenbedazole, dosed to artificially infested cattle at 7,5 mg/kg live mass, was more than 80 % effective in more than 80 % of
the treated animals against immature and adult Haemonchus placei, Ostertagia ostertagi; Cooperia spp., Bunostomum phlebo-

tum and QOesophagostomum radiatum.

INTRODUCTION

Fenbendazole: methyl 5-(phenyl- thlo) 2-benzimida-
zole-carbamate (Loewe and Urbanietz?) is registered in
the Republic of South Africa as an anthelmintic for
cattle at a dosage rate of 10 mg/kg live mass.

The present paper reports the results of anthelmintic

trials conducted according to the non-parametric

method of Groeneveld & Reinecke'. Cattle were arti-
ficially infested with Haemonchus placei, Ostertagia os-
tertagi, Cooperia spp., Bunostomum phlebotomum and
Oesophagostomum radiatum and treated with fenben-
dazole at a dosage rate of 7,5 mg/kg live mass when the
worms were in either the third larval stage, or the
fourth larval stage, or adult.

MATERIALS AND METHODS

Sixty, three to five month old crossbred beef calves
were housed in concrete-floored cattle pens. The calves
were bought from farmers in the vicinity of the Re-
search Farm at Malelane, Transvaal and were at that
stage unweaned. Weaning took place in the pens. They
were fed a calf concentrate twice daily and parasite-free
lucerne hay was available ad. lib.

The animals were treated on two occasions with a
broad-spectrum anthelmintic for nematodes and ces-
todes and were vaccinated against Clostridium chau-
voei, pasteurellosis, ¢chlamydiosis and botulism.

The calves were dwrded into three groups, each of
which was infested orally on several occasions with the
same numbers of infective larvae of H. placei, O. oster-
tagi, Cooperia spp. (C. pectinata and C. punctata), and
O. radiatum. B. phlebotomum was infested percuta-
neously, by placing the infective larvae on the skin.
These infestations were so planned that at the time of
treatment the worms present would be in the third lar-
val stage in the one group, the fourth in the next and
fifth and adult in the third group. Fenbendazole at 7,5
mg/kg live mass was administered per.os with a syringe.

Autopsies were conducted according to the methods
described by: Reinecke® *. Worm recovery in all cases
was achieved by washing the gastromterstmal contents
with a strong stream of water on a sieve with 150 um
apertures, and preserving the residues for subsequent
microscopic examination.

In the treated animals worm counts were done by
means of a stereoscopic microscope. In addition a 1/10
aliquot was drawn from each specimen, larvae present
were separated from ingesta or digested gut wall, and
examined with the aid of a standard microscope to
identify larval stages.

In those control animals in which the total worm
count of a particular species was estimated to exceed
1000 worms, three 1/10 aliquots were examined by
means of a stereoscopic microscope. If there were less
worms total microscopic counts were done in the other
controls.

Results were analysed by the nonparametric method'
subsequently modified by Clark, cited by Reinecke’.
There must be at least 5 controls and in the present
series 7 animals were used. The median indicates the
worm burden of the controls. Eleven animals are
treated (p< 0,10) and the median of the controls is mul-
tiplied by 0,25 and only one of the 11 treated animals
may exceed this figure to warrant a grading of Class A,
i.e. 80 % effectivein 80 % of treated calves. Simula-
tion studies have shown that if there is a reduction in
the control median of 75 % (median x 0,25) after treat-
ment there is no chance that compounds which produce
an 80 % reduction in worm burdens (or less) will be
graded Class A.

. RESULTS

The worm burdens of -the_ two trials each with three
groups of calves are summarised in Table 1.

H. placei

Third stage larvae: The median burden of the seven
control calves was 209 with a variation between 87 and
1 160 worms. The-range in worm recovery from the
treated animals was from 0 to 2.

Fourth stage larvae: Worm recoveries from the con-

" trols varied from.39 to 1 504 with a median value of

668. Worm recovery from the treated animals was from
0to2.

Fifth stages and adults The -median burden of the
controls was 256 with a variation between 61 and 389
worms. No worms were recovered from the treated ani-
mals.

On statistical analysis an A efficacy rating was ob-
tained against each of the developmental stages.

O. ostertagi

Third stage larvae: The median burden of the seven
control calves was 609 with a variation between 0 and
1 427 worms. The variation in worm recovery from the
treated animals was from 0 to 85 worms.

Fourth stage larvae: Worm recoveries from the con-
trols varied from 745 to 2 351 with a median value of
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Table 1: WORM BURDENS OF CONTROLS AND TREATED CALVES ANALYSED BY THE MODIFIED NONPARAMETRIC METHOD®

L3 L4 5 & A
Controls Treated Controls Treated Controls Treated

H. placei
Range 87-1 160 0-2 39-1 504 02 61-389 00
Median 209 - . 668 - 256 ’
X 0,25 52 0/11 > 52 167 - o/11 > 167 64 0/11 > 64
Class - A - A -~ A

O ostertagi
Range 01427 085 745-2 351 2-81 336-2 067 3-16
Median 609 - 1 262 - 1175 -
X 0,25 152 0/11 > 152 315 0/11 > 315 294 0/11 > 294
Class - A - A - A

B. phlebotormum
Range 23-164 : 0-1 13-297 0-0 7-102 00
Median 82 - 27 - 37 -
X 0,25 21 011 > 21 011 >7 9 011 >9.
Class - A A . - A
. Coopetria spp.
Range 37-2 236 0-13 14254 752 0-3 1 458-5 223 0-1
Median . 1076 - - 3315 -
X 0,25 269 0/11 > 269 0/11 > 578 829 0/11 > 829
Class - A A - A

o ' O. radiatum

Range 181-823 0-9 130-918 0-6 41-594 0-1
Median : 383 - - 373 -
X 0,25 96 0/11 > 96 0/11 > 135 93* 0/11 > 93
Class - A A - A

L5 = third stage larvae; L, = fourth stage larvae; 5 & A = fifth stage and adults.

1 262. Worm recovery from the treated animals varied
from 2 to 81.

Fifth stages and adults: The median burden of the
controls was 1 175 with a variation between 336 and
2 067 worms. The burdens which were recovered from
the treated animals ranged from 3 to 16 worms.

On statistical analysis an A efficiency rating was ob-
tained against each of the developmental stages.

B. phlebotomum

Third stage largae: The median burden of the control
calves was 82 with a variation between 23 and 164
worms. The highest worm count in the treated group
was 1.

Fourth stage larvae: Worm recoveries from the con-
trols varied from 13 to 297 with a median value of 27,
No worms were recovered from the treated calves.

Fifth stages and adults: The median burden of the
controls were 37 with a variation between 7 and 102
worms. Not a worm was found in any calf in the treated
group.

On statistical analysis an A efficiency rating was ob-
tained against each of the developmental stages.

Cooperia spp.

Third stage larvae: The median burden of the seven
control calves was 1 076 with a variation between 37
and 2 236 worms. The variation in worm recovery from
the treated animals was from 0 to 13 worms.

Fourth stage larvae: Worm recoveries from the con-
trols varied from 1 425 to 4 752 with a median value of
2 312. Worm recovery from the treated animals ranged
from 0 to 3 worms.

Fifth stages and adults: The median burden of the
controls was 3 315 with a variation between 1 458 and
5 223 worms. The highest worm count in the treated
animals was 1.

On statistical analysis an A efficiency rating was ob-
tained against each of the developmental stages.

Oesophagostomum radiatum

Third stage larvae: The median burden of the seven
control calves was 383 with a variation between 181 and
823 worms. The variation in worm recovery from the
treated animals was from 0 to 9.

Fourth stage larvae: Worm recoveries from the con-
trols varied from 130 to 918 with a median value of 540.
Worm recovery from the treated animals ranged from 0
to 6.

Fifth stages and adults: The median burden of the
control calves was 373 with a variation between 41 and
593 worms. Only one of the treated eleven calves had 1
worm, the rest had none.

On statistical analysis an A efficiency rating was ob-
tained against each of the devieopmental stages.

DISCUSSION -

Fenbendazole is registered in most European countries
at a dosage rate of 7,5 mg/kg live mass for the treatment
of parasitic nematodes of cattle. In the Republic of
South Africa a dosage rate of 10 mg/kg live mass was
registered for use in cattle and in these trials the dose
was reduced to 7,5 mg/kg live mass.

There are a few observations of particular interest in
this experiment. Firstly, the occurrence of Cooperia
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spp. in the abomasum. Secondly, hypobiosis was not
noticed in the development of nematodes. Thirdly, per-
centage infestation rates of larvae dosed to control
calves were as follows:

163

O. ostertagi

Trial H. placei Cooperia spp. B. phiebotomum O. radiatum
Ly 8.8 % 178 % 19,5 % 29 % 17,9 %
La 14,0 % 36,7 % 48,1 % 2,6 % 213 %
A 4,6 % 29,3 % 57,6 % 1,5 % 15,2 %

Ls = Third stage larvae trial
Ls = Fourth stage larvae trial
A = Adult worm trial.

The possible reason for the lower infestation rates in
the adult H. placei and B. phlebotomum trial is that the
calves used were slightly older and in a better condition

.and therefore more resistant to infestation.

CONCLUSIONS

In the light of the above findings the anthelmintic ef-
ficacy of fenbendazole at 7,5 mg/kg live mass can be
classified in terms of the requirements of the Register-
ing Officer (Act 36 of 1947), as summarized in Table 2.

Table 2: EFFICACY CLAIMS IN CATTLE FOR FENBENDAZOLE
DOSED AT 7,5 mg/kg LIVE MASS

3rd stage 4th stage Adult

Worm Species larvae larvae worms:
Haemonchus placei A A A
Ostergagi ostertagi A A A
Bunostomum phlebotormum A A A
Cooperia spp. (C. pectinata and

C. punctata) . A A A
Oesophagostomum radiatum A A A
KEY

Class . Definition

A More than 80 % effective in more than 80 % of the
treated herd.

B More than 60 % effective in more than 60 % of the
treated herd. |

C More than 50 %! effective in more than 50 % of the
treated herd. '

X Ineffective

Most workers compare the mean worm burdens of
treated calves with those of undosed controls. If this
method of analysis is used, efficiency in these experi-
ments varies from 95,1 % to 100 % (Table 3).

Table 3: MEAN REDUCTION OF WORM BURDENS OF CALVES
TREATED WITH FENBENDAZOLE AT 7,5 mg/kg COMPARED
WITH UNDOSED CONTROLS

Worm species Ls La Adult

H. placei 99,9 % 99,9 % 100 %
O. ostertagi 95,1 % 95,7 % 99,7 %
B. phlebotomum 99,0 % 100 % 100 %
Cooperia spp. 99,5 % 99.9 % 99,9 %
O. radiatum 99,3 % 99,7 % 99,9 %
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