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ABSTRACT

The stability of the vaccine strain was tested on solid as well
as liquid media. Culturing in nutrient broth resulted in the recognition
of two biotypes and two phage types of S. dublin HWS Sl Sindl&&éf,
the latter findings were substantiated by the examination of isolates
recovered from experimentally infected mice and vaccinated calves.

Smooth and rough morphological variants of the vaccine strain are also
described. Preliminary studies with phage P221.C2/L demonstrated, that
routine plate drying and incubation periods for the phage sensitivity
test did not influence the outcome of the phage reaction with the test
strains. It is concluded that the vaccine strain can satisfactorily be
identified on the basis of its present characteristics.

The spontaneous nature of the mutation that leads to the development
of 8. dublin HWS 51 was ascertained and, the rate of mutation of S. dublin

wivo eatimalzd
from phage Fo/L sensitivity to Fo/L resistancgﬁas(h.Z (= 3.11) x 2077
per cell per generation.

Mouse strains differed in their susceptibility to the vacecine strain.
Inbred mice (strain BALB/C) appeared to have a substantial variation in
their susceptibility to S. dublin HWS 51 and its parent strain.

Calves were examined bacteriologically for the persistence of the
vaccine strain in their tissues. It was found £hat the vaccine strain was
mainly confined to the site of inoculation and regional lymph nodes. At
the end of the third week following vaccination, the vaccine strain was only
recovered from the site of injection and axillary lymph nodes. On one
occasion, a smooth strain was isolated, on direct culture, from the
injection site. Thirteen calves were used in this experiment.

Three hundred and sixty rectal swabs collected from 17 vaccinated

calves, yielded 21 positive cultures (5.8%), all of which were obtained

from five calves (29.4%). Of interest was the recovery of the vaccine
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strain from one calf by direct culture for six consecutive days.

Two gxperiments were designed employing 10 and 6 calves
respectively, to investigate the effect of vaccination on animals already
harﬂouring an infection with smooth strain or simultaneously injected with
both S. dublin strains. Although the vaccine strain failed to protect
these animals, no evidence was obtained to suggest that it aggravated the
disease condition, however, one calf developed into a persistent excretor.

Four calves, vaccinated orally with the S. dublin HWS 51, developed
a fatal acute salmonellosis. The vaccine strain was isolated, although
after enrichment, from the rectal, buccal and nasal swabs. Vaccinal
bacteraemia that persisted for six days following the ingestion of
S. dyblin HWS 51, was also detected. A smooth strain was also isolated
from 3 of these calves. The possibility that the vaccine strain might
have reverted to a smooth form is discussed.

The development of bacteraemia was investigated in a total of 21
calves. Farly bacteraemia was detected at 15 minutes following vaccination
and, S. dublin was recovered from clinically sick animals for up to 12
days following the oral infection. Sodium tauroglycocholate was assessed
as an isolation medium for blood culture. The importance of the size of
the blood sample is stressed, and the technique is described.

A serum agglutination test was carried out on 215 serum samples
collected before and after vaccination, or infection with smooth S. dublin
strain. The production of "O" agglutinins was, when present, quantgiively
low. Qualitatively, the production of serum agglutinins in response to
vaccination is considered identical with the response to the natural
disease in young calves.

The practical implications of the main findings obtained from the

present series of investigation are discussed.



SECTION I

INTRODUCTION AND LITERATURE REVIEW

GENERAL INTRODUCTION

It is less than half a century since White (1930) succeeded in

establishing the separate identity of Salmonella dublin from

Salmonells enteritidis. During this time, the role of S. dublin as

an important pathogen in the bovine species, has been increasingly
recognised. Moreover, the awareness of this problem has been high-lighted
by the recent intensification of many livestock farming enterprises.

Earlier attempts to control bovine salmonellosis by means of killed
vaccines were not successful. But the fact still reﬁains that the
development of a safe and effective vaccine would have probably provided
a cheaper means for minimizing the losses inflicted by the disease than
the application of other husbandry and hygienic measures. It is firmly
believed, however, that the latter control measures are equally important
before and during an active outbreak of salmonellosis.

Eventually, the persistent search for a better salmonella vaccine
appears to have produced results, as some live attenuated salmonella strains
were proved safe and much more potent vaccines for combating the scourge
of bovine salmonellosis than killed bacterins. One of these live salmonella
vaccines is the S. dublin vaccine strain (HWS 51) which was developed by
Smith (1965) and has since been put into commercial use. |

At the beginning of the current work (October, 1974) it was felt
imperative that the gap in our knowledge regarding certain aspects of the
epidemiology and pathogenesis of the vaccine strain (8. dublin HWS 51) had
to be investigated. Despite the good record of the vaccine strain, some
farm owners and probably a few veterinary practitioners nm;ﬁzﬁéome somehow

reluctant to introduce such a vaceine into the cattle population for fear



of reversion to virulence. Other problems, concemitant with the use of

a live vaccine, may include the resultant problem of tracing and identifying
the particular vaccine strain among other field strains. The plausibility
of the use of the vaccine strain in animals known to have contracted the
infection with the corresponding salmonella serotype, as well as its
application as an oral vaccine, posed the kind of questions that were
urgently needing an answer.

In view of this situation, the present investigation was designed to

provide some information sbout the following:

1. The stability of the vaccine strain with regard to its established
characteristics, when subcultured on solidAand in liquid media
as well as when recovered from different sites and samples obtained
from animals known to have been free from any salmonella infection
before vaccination.

2. Determination of the nature of mutation that resulted in the
development of the vaccine strain, as well as its rate of mutation
with the purpose of resolving its possible association with
naturally occurring vaccine-like strains (Walton and Hadeseid 1975) .

3. The dissemenation of S. dublin HWS 51 in the bovine body, its .
persistence in different tissues and organs, and its possible
excretion in faeces, saliva and nasal discharges.

k. The invasiveness of the vaccine and the development of a bacteraemia.

5. The role of the vaccine strain in relation to calves that were
infected with a virulent S. dublin strain.

6. Oral vaccination as this utilizes the commonly accepted route of
natural infection and employs the immunological power of vast
numbers of lymphoid cells in the intestinal tissues.

7. The serological response of vaccinated calves as determined by

the serum agglutination test.



8. An attempt was also made to compare the virulence of the

vaccine strain with its parent strain in mice.

The literature is: briefly reviewed with particular reference to
the disease in adult animals and calves, colostral immunity, and past
experience with vaccination against salmonellosis in cattle, sheep, pigs
and chickens. The literature review is not claimed to be comprehensive
but priority is' given to the recent and relevant information which is

included in the introduction and discussion of individual sections.



BOVINE SALMONELLOSIS

It is not the intention to review the literature about
bovine salmonellosis, nor will it be possible to do so without
regurgitating some of that which has been so ably carried out by
many authorities. The history and the gradual establishment of the
syndrome of salmonellosis as a separate disease entity was followed
by an explosion in the literature that dealt with the various aspects
of bovine salmonellosis and, these studies were comprehensively reviewed
by Henning (1939; 1953a); Buxton (1957, 1958); Gibson (1958; 1961; 1965);
Field (1959); Sojka and Field (1970); Hinton (1971; 1977); Hughes, Gibson,
Roberts, Davies, Davies and Sojka (1971); Richardson (1974); and Wray
and Sojka (197T).

Earlier confirmed records incriminating S. dublin as a causal agent
of outbreaks in calves and adult cattle in Britain were presented by
Bosworth and Lovell (1931) and Craig, Davies and Massey (1941), and
John (1946) respectively. Two salmonella serotypes, S. dublin and

S. typhimurium, have dominated salmonella infections in cattle in England

and Wales (Sojka and Field, 1970; Hughes_et al, 1971; Sojka, Wray,
Hudson and Benson, 1975; Sojka, Wray, Shreeve, and Benson, 1977). These
two serotypes were responsible for 95.4% of the total salmonella

& nd r.'.cr-r!\-’""'“.’“’:

infections in cattle during the period 1958—197h§LS. dublin Th.L4% and

S. typhimurium 21% (Wray and Sojka, 1977). Following 1958 the frequency

of S. dublin infection increased to reach its peak in 1969, but then it
gradually declined every year till 1974. In the mean:ﬁime the frequency

of S. typhimurium infections in cattle reached its first peak in 1965

(Stevens, Gibson and Hughes, 1967), maintained a somewhat high level of
incidence until it attained its highest frequency ever in 1973 (Sojka

et al, 1975; Wray and Sojka, 197T).



The clinieal signs of tﬁe disease produced by either serotype are
indistinguishable from those caused by the other, despite their
differences in sources of origin, their host specificity, their
contribution to human infections, the period of carriage that may be
maintained with each serotype and their sbility to create an endemic
disease problem in certain areas of the country. (Gibson, 1965;
Stevens et al, 1967; Sojka and Field, 1970; Hughes et al; 1971; Wrgy
and Sojka, 197T).

The frequency of salmonella infections in cattle due to serotypes

other than S. dublin and S. typhimurium has recently increased, and the

involvement of exotic serotypes in some outbreaks of salmonellosis in
cattle was indicated by Richardson (1975) and others(see Wray and Sojka,
1977). The number of these serotypes isolated from cattle or their
products was as follows: 6 serotypes (Field, 19&9%% 26 serotypes

(Buxton, 1957); 12 serotypes (Gibson, 1961), 41 serotypes (Report, 1965);
26 serotypes (Richardson, 1975); and 56 serotypes (Sojka et al, 197T7).
Khan (1970) isolated 10 exotic salmonella serotypes from Sudanese cattle.
Feeding stuffs were a likely source of exotic serotypes for farm
animals; that is not oﬁly on circumstantial basis but also on documented
evidence. (Report, 1965; Richardson, 1975; Williams, 1975; Sojka gt al
1977; Wray and Sojka, 1977). Thus contaminated food may contribute to
the frequency of clinical disease or, if the number of organisms is
small, subclinical infection or may even lead to the passive excretion
of the ingested salmonellas in the faeces with no apparent harmful

effect on the animal (Richardson, 1973%).
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i) The Disease in Adult Cattle

In adult cattle, the clinical manifestations of salmonellosis
were described as acute and subacubte forms of the disease although
variations from these two forms frequently occur. In acute salmonellosis
sudden onset of the disease may be characterized by pyrexia, depression,
loss of appetite and cessation of milk, followed by diarrhoea and |
dysentery (John, 1946; Field, 1948; 1959). The level of mortality may
probably rise from 10% to T5% in affected animals especially if early

treatment is not commenced. (Hughes et al, 1971). Slow recovery and

much less pronounced clinical signs of the disease condition are
encountered in the subacute cases (Hughes et al, 1971; Wray and Sojka,
1977T) .

Association of S. dublin with abortion in pregnant cows has been
established (Olson, 1938; John, 1946); a condition which msy frequently
follow & mild course of the disease (Field, 1948) or occasionally no
symptoms of illness may be observed apart from sbortion. (Richardson and
Watson, 1971; Hinton, 19T4). A detailed account on abortion due to
S. dublin and other salmonellae was given by Hinton (1971). Recent
developments in the subject were reviewed by Wray and Sojka (197T7).

Bovine salmonellosis may sometimes arise from a latent infection
that is activated by a stress factor or intercurrent disease such as
babesiosis, fascioli4sis, coccidiosis or other parasitic diseases
(Gibson, 1958; Field, 1959; Stevens et al, 1967). Adult cattle which
have recovered from the disease may continue to excrete salmonella
organisms in their feeces permanently or intermittently for very long
periods (Field, 1948; 1959; Gibson, 1958; 1961). These active carriers
may not always constitute the majority of carriage "load" of S. dublin

by adult cattle in the field, since latent carriers (Richardson, 19734)



were thought to account for the'majority of carrier cases in some herds
(Watson, Wood and Richardson, 1971). The presence of adult carrier
animals in a herd is not only hazardous to other cows but also may

act as a potential source of infection for calfhood salmonellosis
(Field, 1948, 1949 ; Gibson, 1958, 1961; Stevens et al, 1967; Heard,

Jannett and Linton, 1972; Dijkstra, 1973; Richardson, 1973a).

ii) The Disease in Calves

Calves may contract infection with S. dublin during their
intra uterine life (Field, 1948; Stevens et al, 1967; Richardson,
1973a, 1973b) or immediately after birth, but more frequently after
the first week or so of life (Gibson, 1961, 1965). The clinical
symptoms of the disease are usually observed in 2-6 weeks old calves
(Field, 1959; Richardson, 19T4; Wray and Sojka, 1977). Older calves
are also susceptible to S. dublin infection as are adult cattle at any
stage of their life. (Field, 1949; Gibson, 1965; Hughes et al, 1971;
Hungerford, 1970).

The tendency of S. dublin infection to spread rapidly among large
batches of calves was pointed out by Gibson (1961) and Richardson (197kL).
This observation is influenced by the methods of husbandry, management
and sanitory conditions on the farm, the immunological status of the
calves,vand so called predisposing factors (Buxton, 1958; 1960; Gibson,
1961, 1965; Stevens et al, 1967; Hungerford, 1970 ; Rankin and Taylor,

1970; Hughes et al, 1971; Heard, Jannett and Linton, 1972; Linton, Howe,

Pethiyagoda and Osborne, 19Thk; Osborne, Linton and Pethiyagoda, 1974;
Sojka and Wray, 1977); all of which may contribute to the variations
in the rate of morbidity and mortality and the clinical picture of
the disease. The number of affected calves may represent 80% or more

on an inadequately run farm (Wray and Sojka, 1977) with a probable
mortality rate of 10-20%. However, a mortality rate of 50-60% (Field,

1959; Gibson, 1961; Hughes et al, 1971; Richardson and Watson, 1971)or
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even 100% (Blood and HEndersen,-lQTh; Richardson, 19Th) has been
recorded.

Despite the fact that considerable variation may be encountered
in the clinical picture of calf salmonellosis, the disease may be
clinically categorised into septicaemic, acute, subacute =znd chronic
forms. In the septicaemic form of the disease calves may display
signs of depression, dullness, anorexia, fever followed by death
within 24-48 hr. In acute cases calves may discharge a putty-like
faeces intermingled with some traces of blood or a bloody diarrhoea
containing mucous shreds of intestinal mucous membrane or casts of
mucosa. ( Field, 1959; Hungerford, 1970; Blood and Henderson, 197h;
Richardson, 19T4). The faeces have always a fetid odour. Persistent
diarrhoea, which is usually yellow, reddish brown or brown in colour,
may supervene soiling the hind quarter and tails of affected animals
that wi}; eventually become, in severe cases, dehydrated and emaciated
and, finally die in a few days.

In subacute and chronic cases of salmonella infection in calves,
the clinical signs already described would be less prominent and involve
a wasting and stunting condition with pot belly, rough coat and
unthriftness as other manifestations of the disease.

Unlike adult animals, recovery from S. dublin infection in calves
is usually co-incidental with the clearance of the causal microorganisms
from faeces and is not commonly followed by the development of the
carrier state (Field, 1948, 1959). As in adult animals, aetiologically
the clinical disease in calves is not purely a bacterial syndrome rather
than, as a likely happening in nature, a combination between a bacterial
infection and the contribution offered by predisposing factors. These
factors include a variety of physiological, nutritional and managemental

factors as well as the presence of intercurrent diseases (Buxton, 1957,

5



1958, 1960; Gibson} 1958, 1965; Fiéld, 1959; Stevens et al, 1967T;
Hughes et al, 1971 ; Richardson and Watson, 19T71; Dijkstra, 1973;
Wray and Sojka, 197TT).

Although the enteric involvement of the disease is the most
predominent ciinical symptoms of S. dublin infection in calves
(Field, 1948; Gibson, 1961; Wray and Sojka, 197T7), other types of
syndromes have also been recognised. Arthritis and swelling of the
carpalland tarsal joints may occasionally take place in _S. dublin
infections (Field, 1949; Gibson, 1961, 1965; Kersjeg?gnd Waltering,
1966). Pneumonia, particularly affecting the anterior lobes of the
lungs, is not an uncommon feature of calfhood salmonellosis.which may
be accompanied by panting respiration, coughing and nasal discharge.
(Bosworth and Lovell, 1931; Field, 1959; Gibson, 1961, 1965; Hungerford,
1970). Other lesions described as "terminal dry gangrene" affecting
the distal part of limb, particularly hind limbs at the fetlock and
coronet regions, and occasionally the tips of the ears and tail, were
reported by Richardson (1972) and O'Conner, Roger, Collins and McErlean

(1972). Salmonella dublin infections in calves may include the

involvement of the nervous system including inco-ordination and nystagmus.
(Blood and He@nderson, 19T4). Pregnant cows infected with S. dublin may
give birth to non-viable, weak or still born or congenitally infected

calves (Richardson, 19T3a; 19Tl4; Wray and Sojka, 197T).



VACCINATION AGATNST SALMONELLA INFECTION IN FOOD ANIMALS

INTRODUCTION :--

The understanding of immunoclogical mechanisms and the concept of
antigen antibody reactions whichhave brought to light the complex
immunogenic and antigenic structure of various infectious agents was
reviewed by Humphrey and White (1970) and Topley and Wilson (1975).
Since early times, man has known that recovery from certain ailments
was accompanied by protection against subseguent infection with the
same causal organism. With almost a total lack of knowledge of immune
mechanisms, Pasteur inaugurated the era of experimental immunology
(Humphrey and White, 1970) when he discovered the phenomenon of
attenuation by subjecting bacterial cultures to adverse environmental
conditions, subsequent to which he introduced the first live bacterial
vaccine - Anthrax Vaccine. The fear of the inherent digadvantage of
reversion to virulence restricted the application of live vaccines to
animal use. A new avenue was opened, howe;er, for further development
of vaccine preparation when Salmon and Theobald succeeded in inducing
a protective immunity with heat killed cultures of cholera bacillus
in the pigeon in 1886 (Humphrey and White, 1970).

It is obvious that earlier studies of vaccination were exclusively
directed towards active immunization and would not have included any
form of passive immunization or serotherapy had it not been for the
discovery of antibodies by Von Behring and Kitasato (1890). This
discovery did not only lead to a better understanding of immunoclogical
mechanisms but also revolutionized the whole subject of immunity and
provided a new tool that has been efficiently utilized to identify and

categorize the various antigenic components of a given antigen.

19
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The classification of salmonellaserotypes onthe basis of their
somatic and flagillar antigenic structure was worked out by Kauffmann
and White (Kauffmann, 1968). These antigenic structural differences
were used in further investigations to study their individual and
combined protective contribution to the level of immunity conferred
upon en animal host (Schutze, 1930; Felix and Pitt, 1935; Felix, 1951;
Landy, 1953 and 1954; Archer and Whitby, 1957; Olitzki, Fleitchhocker
and Olitzki, 1957; Edsal, Calson, Formal and Bennson, 1959). In order to
retain the protective qualities of these antigens, further development in
the preparation of killed vaccines was brought about by the use of
preservatives and thus alcoholized and formalized vaccines came into being.
Since killed vaccines were not, however, usually satisfactory the search
for a living vaccinal substitute was rewarded by the development of some
attenuated or avirulent immunogenic bacterial strains. In the following
pages, a brief account on attempts to protect farm animals from the
scourge of salmonellosis is given with reference to colostral immunity,
vaccination of cattle, sheep, pigs and chickens, and some problems

of vaccination.

1. Colostral Immunity

The passive transfer of maternal immunity to the newborn through
colostrum was first demonstrated by Ehrlich (1892) and Brieger and
Ehrlich (1893). Their findings have stimulated an exhaustive series of
studies which included several aspects of maternal and colostral immunity
that were reviewed by Henning (1953c) and Logan (1974).

Colostrum contains immunoglobulins which may protect the young ag-
ainst infections that to which their dams have developed antibodies.
Detailed studies conducted with fractionated colostrum on calves hawe

shown that the -non fatty fraction of colostrum was responsible for the



12
protective effect; colstrumwhey samples that protected mice against

infection with Escherishia coli contained specific agglutinins against

"K" antigens of the corresponding strains (Aschaffenburg, 1949;
Aschaffenburg, Bartlett, Kon, Terry, Thompson, Walker, Briggs, Cotchin
and Lovell, 1949; Aschaffenburg, Bartlett, Kon, Walker, Briggs, Cotchin
and Lovell, 1949; Briggs, Lovell, Aschaffenburg, Bartlett, Kon, Roy,
Thompson and Walker, 1951).

Colostral immunity is basically prophylactic in nature and has a
minor influence once infection or symptoms of the disease have started
(Logan, 19T4). Colostrum is indispensible for the well being of the new
born and care should be exercised to ensure that calves receive adequate
colostrum immediately after birth.

McGovern (19T7Lh) described briefly the three types of placentae;
epitheliochorial, endochorial and haemochorial placentae, and discussed
the sequence of events that led to the generally accepted hypothesis
which correlates the transmission of maternal immunoglobulins with the
type of placentation. This hypothesis attributes the failure tc detect
any demonstrable agglutinins in the pre-colostrum serum in calves, to the
failure of maternal immunoglobulins to pass through the epitheliochorial
placenta and reach the foetal circulation. However, since.iirastructural
studies on the materno-foetal junction showed that "blood capillaries lie
immediately beneath or directly project into the uterine and chorionic
epithelial layers", McGovern (19Thk) concluded that it would be hardly
tenable to hold the type of placentation responsible for denying admission
of maternal antibodies to the foetal circulation. Further more,
immunoglobulins were detected in foetal and pre-colostral bovine serum
by means of radial immunodiffusion (Schultze, Confer and Dunne, 1971).

Colostral immunity appears to offer little or no protection against
infectious agents to which the pregnant cows were not exposed. (Rankin

and Taylor, 1970; Krdzalic, Jakovljevic, Slomotovic, Redovanovic and
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Jeremic, 19Th). Calves that received colostrum may react to infection
with a mild course of a disease (Aschaffenburg_gﬁ_gi, 1949a; Henning,
1953c). Since young calves are highly susceptible to salmonellosis and
because of the undesirable effects of vaccination that may occasionally
be encountered in very young calves (Botes, 1965, Rankin and Taylor, 1970;
Richardson, 1973¢), some workers investigated the possibility of inciting
a protective level of colostral immunoglobulins through nultiple
vaccination of pregnant cows, about two months before calving. Henning
(1953¢) challenged fourteen, 8 day old, calves from vaccinated cows, with
a virulent S. dublin strain. Apart from mild reactions, all calves
survived, two excreted the challenge strain in their faeces for 4 weeks
without establishing a carrier state. Rankin and Taylor (1970) failed to

demonstrate a colostral cross protection against S. typhimurium in calves

from cows vaccinated with S. dublin vaccine strain HWS 51 at five and
two weeks before calving. No attémpt was made to challenge the colostral
immunity that the calves had received to S. dublin infection.

The ability of colostral immunity to overcome or reduce a challenge
strain was tested in 2 day old calves and a significant reduction in the
excretion rate of the challenge strain was demonstrated. (Royal, Robinson
and Duganzich, 1968).

Colostrum fed and colostrum deprived calves kept under general
conditions were found able to elicit an immunological response to an
antigenic stimulus (Roberts, Warden and Rees Evans, 1954; Schultz, Dune
and Heist, 1971b). Calves from cows vaccinated during the latter half
of the gestation period, however, were found unable to increase their
agglutinins when vaccinated with the same vaccine (Henning, 1953c). Both
this immunological suppression and the failure to produce a protective
immune response in young calves by vaccination with dead vaccines

(Botes, 1964; 1965) reinforces the value of colostral immunity. However,
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live vaccines were reported to overcome the state of unresponsiveness
in young calves, but unfortunately the available live vaccines may
produce some undesirsble effects in young calves; a disadvantage that
favours colostral immunity.

Interesting findings were reported by Firon (1970) who vaccinated
about 3500 cows on ten infected farms with a killed S. dublin vaccine
(Henning, 1953b). His vaccination procedure comprised a single
subcutaneous dose injected into the pregnant cows at 4 to 8 weeks before
calving and feeding 8 litres of colostrum to calves during the first 24
hrs. The author found that the passive immunization of calves in this
way was even better than the use of a live attenuated vaccine in reducing
the overall mortality, on two farms, from 31 percentand 22.6 percent to
0.5 and 3.5 percent respectively. Calf vaccination reduced the mortality
from 22.6 percent to 1l percent only. Glazov (1972) concluded that
vaccination of pregnant cows with formalized salmonella vaccines 2 months
before calving, followed by further dose 10 days later, was essential to
produce a high titre of antibody in newborn colostrum fed calves. Thus the
disease can be prevented by feeding colostrum with a high titre of
salﬁonella agglutinins. Attempts to protect young calves against infection
with S. dublin with parenggal administration of purified fractions of
gamma—globulins obtained from colostrum have failed to produce any evidence
of protection (Goudswaard, 1969). Finally, although it has been suggested
that specific antibodies are needed for combating salmonellosis (Smith,
1967), studies on immune globulin classes in calves affected by
salmonellosis indicated the importance to calf survival qf high levels of
serum immunoglobulins particularly IgM; a protection that was suggested to
be non-specific (Fisher, Martinez, Trainin and Meirom, 1976).

It was believed that the discussion of colostral immunity would not be

complete without reference to the immunologic responses of new born animals
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with particular emphasis on the state of unresponsiveness to foreign |
antigenic stimuli. Earlier immunological studies that were carried out
on neonates of several species of animals and in humans were generally
unsuccessful in demonstrating an immune response following the administration
of several antigenic components (Dixon and Mauer, 1955; Smith and Bridges,
1958; Medawar, 1960; Dresser, 1962, 1963). Young calves produced no
demonstrable antibodies (Kerr, 1956) or only "u" agglutinins (Henning,
1953b; Roberts et al, 1954; Botes, 1965); following a repeated
innoculation of inactivated antigens of S. dublin. This state of
unresponsiveness appeared to be confined to very young calves since older
calves, 4 weeks old or more, Were immunologically competent (Botes, 1965;
Smith, 1967).

Ingram and Smith (1965) in a review of the subject attributed the
nature of the immunological behaviour in newborn animals to a deficiency
of immunologically competent cells, a physiological inability of young
animals to synthesize antibodies, or suppression of immune response by
passively acquired antibodies.,

The knowledge of the exact time at which immunological competence
develops 1s of prime importance, because it provides the foundation for
a better understanding of the fundamental principles of the immune
response, pathological immunological conditions and assists in designing
appropriate vaccination procedures. The acquisition of immunological
competence in new_born calves occurs at different ages depending on the
properties of different antigenic stimuli. Bovine neonates were found capsable
of ﬁaking, antibodies to chicken red blood corpuscles (Schultz et al, 1971b)
and to flagellar agglutinins at the 6th and Tth day of life (Roberts et al,
195k). Calves were also reported to synthesize antibodies to human serum
albumen incorporated with Freund's adjuvant, Salmonella somatic "O" antigens

and Klebsiellae pneumoniae pohysaccharide at the lst week, 1hth























































































































































































































































































































































































































































































































































































































































