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'I have known lambs very successfully suckled by cows; and
a young tup so brought up to great size and beauty; much
to the annoyance of the cowhouse ioralists, who
stigmatized the practice as boldumptious, and as flying in

the face of God Almighty.'

The New Farmer's Calendar or Monthly Rembrancer.

Anon 1802.

'ee the lamb will most likely have to be fed on cow's

milk, which is the greatest evil which could happen.'

The Practice of Sheep Farming by Charles Scott
in
'"Modern Practical Farriery,
a Complete System of the Veterinary Art.'

W.J. Miles c.1892.



ii

DECLARATION.

This thesis is based on the research carried out in the
Department of Veterinary Clinical Science, University of
Liverpool. Except where assistance is acknowledged, the

work embodied in this thesis is my unaided work.

Agnes C. Winter.



ACKNOWLEDGEMENTS.

Many people have helped me during the course of this work.
I should particularly 1like to thank Professor Michael
Clarkson, Head of the Department of Veterinary Clinical
Science, for his help in enabling me to make the
transition from practice to an academic environment, for
his advice and encouragement during the course of the
work, his meticulous reading and useful comments during
the preparation of this text and for obtaining the
financial support to make this project possible. Sincere
and grateful thanks must go the Whitley Animal Protection

Trust, which provided the financial support.

This work could not have been carried out without the
cooperation of the farmers and veterinary surgeons who
drew my attention to the cases of anaemia in lambs and
provided the colostrum which was incriminated. To all of
them I give my sincere thanks, especially Angela Mason for
her superb record-keeping which identified 'Cow 8' and
Ian Slatter for collecting and storing colostrum from this
cow; Mrs C., Arundale, Mrs A. Thomas, Mr and Mrs M.
Lambert, Mrs C. Guy, Mr and Mrs D. Hughes, Mr and Mrs I.
Wynne, Mr J. Davies and Mrs M. McKenzie for access to
their animals; Mr and Mrs N. Dickinson, Mrs V. Dillon, Mr
D. Evans, Mr J. Evans, Mr A Lestor, Dr. G. Edwards, Dr D.

Dyson, Mr C. Lowe, Mr K. McBrien, Miss K. Hovers, Mr J.



iv

Sproat, Mr J. Tyler, Mr N. Howie, Mr R. Wignall, Mr J.
Hindson and Mr R. Bottom for collection or supply of
samples. Special thanks to Gail Brownsett for the supply

and early care of the kids.

Many thanks are due to staff of the University of
Liverpool for their help:- Malcolm Savage for much
uncomplaining assistance with haematology; Dr John Dixon,
Peter Taylor and Mary Enston for assistance with bone
marrow examinations; Helen Michell and Jason Mutch for
concerned care of 1lambs and kids; Gary Hynes for
photography; Jo Sutherst for much help in the laboratory
and in the preparation of tables and figures in this text,

and Marie Hughes for good-natured help in the library.

Special thanks to Dr E.M. Tucker, AFRC Institute of Animal
Physiology and Genetics Research, Babraham, for bloodgroup
testing and for much helpful discussion in that subject

area.

Many thanks to <colleagues in the Netherlands for
discussion and hospitality in the early days of the
project - Drs. Peter Franken, Wilbert Bernadina, Dirk

Houwers and Carl Konig.

Last, but most important of all, many thanks to my devoted
husband Tom, who has dusted, vacuumed, cleaned floors,
washed clothes and cared for me and my animals during the
last 4 years without complaint, and without whose support

this work could not have been carried out.



ABSTRACT.

THE FEEDING OF COW COLOSTRUM TO NEONATAL LAMBS AND KIDS.
Agnes C. Winter.

Cow colostrum is a good substitute for ewe or goat
colostrum in flocks where a shortage of these is likely to
exist. It supplies useful amounts of energy and immuno-
globulins. Occasionally, however, its use causes a

Eogentially fatal anaemia in lambs or kids to which it is
e L]

During 1986 to 1989 an investigation was made into the
extent of the feeding of cow colostrum to lambs by sheep
farmers and into incidents of anaemia which were
identified as resulting from this practice.

It was established that substantial numbers of sheep
farmers feed cow colostrum to lambs. The number of farms
experiencing anaemia was 1low, but significant losses
occurred on affected farms. This was because anaemia cases
were linked to the colostrum of certain individual cows,
rather than occurring at random.

Detailed studies were made of lambs and kids fed samples
of colostrum which had been collected from farms which had
experienced cases of anaemia. It was established that
colostrum which caused anaemia in lambs could also produce
similar effects in kids.

Methods of treating severely anaemic animals were assessed
and a simple, rapid and inexpensive method of treatment
which could be applied to animals of limited value was
tested.

Screening of cows as potential colostrum donors was
considered desirable and a method which involved testing
serum and colostral whey was developed. Whilst not
entirely satisfactory, this was considered to offer
advantages over random collection of colostrum.

The anaemia was considered to be immunological in origin,
resulting from the tagging of red cells and precursors
with bovine IgG, which lead to both increased destruction
of mature red cells and failure of the bone marrow to
replace them.

The precise etiology of the condition was not identified,
although a bloodgroup incompatibility was thought to be
one possibility. The difference between this form of
anaemia and other well-documented anaemias of immuno-
logical origin lies in the involvement of heterologous
immunoglobulins.



SUMMARY.

The substitution of ewe or goat colostrum may be necessary
for two main reasons - 1inadequate supplies of the
homologous colostrum, or the prevention of the spread of
viral diseases (maedi-visna and caprine arthritis
encephalitis) which are transmitted via the colostrum and
milk. Cow colostrum can form a good alternative, supplying

both energy and immunoglobulins.

Chapter 1 emphasises the importance of an adequate supply
of colostrum for the neonatal ruminant, drawing attention
to the high perinatal mortality rate, particularly in
lambs, in which poor colostrum supplies play a major role.
The potential value of cow colostrum has been marred by
sporadic outbreaks of anaemia in lambs to which it has
been fed and the sparse literature on early investigations

into this phenomenon is reviewed.

In chapter 2, the extent of the use of cow colostrum by
sheep_ farmers is assessed and flocks experiencing
outbreaks of anaemia in lambs are investigated. It was
established that cow colostrum was fed by approximately
15% of 1000 sheep farmers questioned, but only 3 of these
farmers subsequently reported cases of anaemia after
having been alerted to the problem. Data were collected
from 15 farms which did experience cases of anaemia in

lambs. On these farms, cow colostrum had been fed to 213



lambs of which 121 (56.8%) showed clinical signs of
anaemia. The death rate in these anaemic lambs was 58.7%.
The potential economic loss on affected farms is
emphasised. It was evident that outbreaks of anaemia were
associated with‘ individual cows, but there was no
particular breed incidence. Poor record keeping meant that

most of these cows could not be positively identified.

In chapter 3, the results of feeding various samples of
cow colostrum to experimental lambs and kids are
presented. The colostrum had been obtained from farms
described in chapter 2. In addition, 'safe' colostrum,
which had been fed to lambs without incident, was fed to 3
lambs, and Forssman antibody, which was suggested as a
possible factor in the etiology of the condition, was fed
to 3 lambs. It was established that colostrum which caused
anaemia in lambs was also capable of causing anaemia in
kids. No lamb or kid fed up to 100ml of any of the
colostrum samples became anaemic (defined as a PCV of 0.20
or less). In those animals (26) fed more than 100ml, 18
(69.2%) became anaemic and there were indications of a
dose/effect relationship, although this was not absolute.
Some animals remained normal, or were only mildly affected
when fed the same volume of the same colostrum which
proved fatal in others. In those animals which became
severely anaemic (PCV <0.10) this stage was reached at a

minimum of 6 days and a maximum of 14 days after birth.



The direct Coombs test was strongly positive in most
animals which became anaemic, although there were
exceptions where the test remained negative and yet the
animal became anaemic. In general, those animals which
remained normal showed a negative or less persistent
Coombs titre, but there were exceptions where a positive
titre persisted without the development of anaemia. Where
anaemia developed, this appeared to result from a
combination of increased destruction of mature red cells,
though not by intravascular haemolysis, and bone marrow
depression. Those animals which recovered showed renewal
of red cell production which was signalled by the
appearance of increased numbers of reticulocytes in the
peripheral circulation. In those which failed to recover,
few if any red cell precursors were evident in the bone

marrow. There was no obvious effect on white cell numbers.

In chapter 4, various methods of treatment applied on
farms and to experimental cases are assessed. It was
considered important that any successful method of
treatment should be technically simple, cheap and rapid to
perform, in order that it could be applied to flocks where
substantial numbers of relatively low value lambs might be
affected. Intravenous blood transfusion, although
effective in some cases, was considered too expensive to
apply except to valuable pedigree animals. Intraperitoneal

administration of blood was tested and found to fulfil the



criteria laid out. This procedure was well tolerated by
both lambs and kids. The volume of blood required to treat
severely anaemic animals was 10 to 20 ml/kg. Administr-
ation of corticosteroid to animals given blood and to at-
risk animals was considered to be of value. There was also
some evidence for the beneficial effect of parenteral

administration of iron to anaemic animals.

In chapter 5, the results of tests to screen cows for
their suitability as colostrum donors are described. A
haemolysis test, in which the effect of colostral whey on
sheep or goat red cells in the presence of complement, was
assessed for its accuracy in identifying known 'safe' or
'unsafe' cows. This test correctly identified 10 of 14
(71.4%) 'unsafe' samples and 9 of 12 (75%) 'safe' samples.
This test failed to detect one particularly potent cow,
whose colostrum was fed to many of the experimental
animals, However, this animal was detected when the same
test was applied to serum rather than whey. It was
concluded that the application of this test to serum taken
at the beginning of the dry period and to colostral whey
would detect some, if not all, unsafe cows and that
feeding colostrum of cows screened by this method was

advantageous to the random collection of colostrum.

In chapter 6, the etiology and mechanism of the anaemia
are discussed. It was considered that the anaemia was

immunological in origin and the suggestion that L.hardjo



might be involved was discounted in the majority of cases.
Comparisons were made with other well documented diseases
of immunological origin, some of which show similar
immunological depression of the bone marrow as well as
destruction of mature cellular components of the blood. It
was unclear whether antibodies in the colostrum were
themselves responsible for the destruction of the red
blood cells and their precursors, or whether an auto-
immune reaction might be involved, or a combination of the
two. The possible involvement of red cell antigens was
investigated, but further work in that area was required.
It was concluded that more sophisticated immunological
investigations were necessary finally to elucidate this

intriguing phenomenon.



CHAPTER 1.

GENERAL INTRODUCTION AND LITERATURE REVIEW.




GENERAL INTRODUCTION AND LITERATURE REVIEW.

An early and adequate intake of colostrum is one of the
most important factors determining the chance of survival
of the newborn ruminant. Colostrum has three main

functions (Treacher 1973):-
1. to provide energy for heat production and growth

2. to provide passive immunity to disease by means of
immunoglobulins which are absorbed during the first
hours of 1life, and to provide local immunity within the

intestine once gut closure has occurred

3. as a laxative to assist in expulsion of the foetal

dung, the meconium.

As well as energy and immunoglobulins, colostrum contains
other protective factors which are of importance to the
health of the newborn animal e.g. lysozyme, lactoferrin,
complement, lactoperoxidase, trypsin inhibitors,
macrophages and poly-morphonuclear 1leucocytes (Powell,
Barratt and Porter, 1984). In addition, the fat globules

carry receptors for some bacterial determinants.

Newborn lambs which receive little or no colostrum are
much more likely to die in the early days of life, either
as a result of infections to which they have no immunity,
or as a result of chilling and/or starvation (Shaw, 1971;

Campbell, 1974; Harker, 1974; Sawyer, Willadsen, Osburn



and McGuire, 1977; Halliday, 1978; Khalaf, Doxey, Baxter,
Black, FitzSimons and Ferguson, 1979; Eales and Small,
1981; Eales, Gilmour, Barlow and Small, 1982; Mellor and
Murray, 1986). Some lambs receiving no colostrum will
survive, particularly if they are not exposed to
pathogenic organisms, but may have poor growth rates
(Spedding, Treacher and Penning, 1970). Much work has been
carried out on immunoglobulin uptake and its failure in
both calves and lambs, but it must be recognised that,
particularly in lambs which are reared with much 1less
human interference than calves, the immunoglobulin status
is also a measure of the nutritional status, and lambs
which are most susceptible to infection because they have
obtained little antibody are also those which are most

likely to starve (Halliday 1978).

Historical aspects.

Before turning to more scientific matters, it is
interesting to note the attitude of authors advising on
the husbandry of farm animals in the past towards the
colostrum or first milk of newly parturient farm animals.
Many of these references are to calves, but lambs are

sometimes mentioned.

The Roman writer on agriculture, Columella, instructed
that 'some of the rich colostrum should be drawn off

before the lamb sucked, lest it caused harm to the lamb'.



It is suggested that experience of lamb dysentery may have

inspired this advice (Walker in Toynbee, 1973).

In the 19th century, there was a variety of books
available to the farmer which included instructions on the
rearing of young animals, and in which were to be found a

wide range of firmly held opinions!

The 'New Farmer's Calendar or Monthly Remembrancer' (by a
Farmer and Breeder, 4th edition 1802) states (p 488), that
'It is a good and convenient plan, to bring up calves
under a step-mother ..... they ought to suck the first of
their mother's milk for two or three days....', and (p
511) 'The first milk of a cow having newly calved,
vulgarly called beastings, we never use, but for the calf

Ors PLE S0’ o

The 'Complete Grazier or Farmer and Cattle-dealers'
Assistant' (by a Lincolnshire Grazier 1805) says (p 21)
e« about an hour after the birth, half a pint of
lukewarm gruel .... may be given to the calf (which
prevents it from taking cold) in lieu of the beestings, or
first milk drawn from the cow; which may be advantageously
substituted for eggs in making puddings, or other culinary
purposes.' However, on the previous page, he has said 'It
will be necessary to milk the (newly calved) cows ...three
or four times a day, for two or three days, and the calf

should be suffered to suck as frequently, if in the house;

or in the field, to run with her and suck at pleasure...'.
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He also refers (p 22) to beestings as 'a strong and viscid

Eludidts

John C. Knowlson in his 'Yorkshire Cattle Doctor and
Farrier' (1819) makes no mention of the feeding of newborn
calves, but recognises the importance of the passing of
the meconium - 'When a calf is newly calved .... give a
little senna tea, or cream of tartar .... this is to clear
the stomach and intestines of the slime that lies in them,
before it becomes a hard substance. Many calves are lost

by neglecting this.'

The passage of the foetal dung is also an important
feature of the advice given by a veterinary surgeon,
William Youatt, writing in the 1830s. In his treatise
'Cattle; their Breeds, Management and Diseases' (1834), he
states (p 557) that 'In whatever manner the calf is
afterwards to be reared, it should remain with the mother
for a few days after it is dropped, and until the milk can
be used in the dairy. The little animal will thus derive
the benefit of the first milk, that to which nature has
given an aperient property, in order that the black and
glutinous faeces that had been accumulating in the
intestines, during the latter months of the foetal state
might be carried off. The farmer acts wrongly when he
throws away, as he is too much in the habit of doing, the
beastings, or first milk of the cow.... If the first milk

or beastings has been taken from the calf (i.e. not
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given), and constipation...succeeds, an aperient should be
administered without delay. The sticky black faeces, with
which the bowels of the newly-born calf are often loaded,

must be got rid of.'

In his treatise on 'Sheep; their Breeds, Management and
Diseases' (1837), Youatt has no specific advice about
colostrum, the assumption being that the lambs will suck
their own mothers, but is concerned that weak lambs are
given extra care - 'The lamber should have with him ... a
bottle of milk, ewes' milk if possible, and carried in his
bosom or in an inside pocket, that it may be kept warm
.+.' (p 500), and 'The first care of the shepherd should
be to examine the newly dropped lambs. If they are chilled
and barely able to stand, he should give them a little of
the milk, which he carries with him, and then take them to
some shelter ...' (p 505). He is also concerned that,
where lambs have to be fostered 'the age of the substitute
lamb and that of the true one should correspond as much as
possible. If a lamb lately dropped is put to a ewe whose
young one would have been a week or two old, the milk will
be too strong, and a purging will be set up, which,
probably, no medicine can arrest. On the other hand, if
the substitute lamb is a week or two old, and the foster-
mother had lost hers in the act of yeaning (lambing), her

milk will be injurious on account of that purgative
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quality by which the intestines of the newly dropped lamb

are first excited to action.'

In 1844, 'Farming for Ladies; or a Guide to the Poultry-
yard, the Dairy and Piggery' (Anon) states (p 347) that
'The calf, even if intended to be taken from (the cow),
should be allowed to suck her for at least two or three
days, or even a week or fortnight, so as to draw off all
that thick, mucous species of milk - or beestings - which
is produced on calving, and seems as if intended for the

first aliment of the newly-born creature'.

Thomas Brown probably writing about the same time in his
'"The Complete Modern Farrier: a Manual of Veterinary
Science' (undated) says of calves, 'About an hour after
birth, we would recommend that the calf should be given
about a pint of lukewarm oatmeal gruel, which is better
than the first milk of the cow' (p 546), but he does
redeem himself shortly after by saying 'To secure the
health and strength of the calves, the surest plan is to
allow them to continue with their dam, and be suckled by

Rer o

In 'Modern Practical Farriery, a Complete System of the
Veterinary Art' (W.J. Miles circa 1892), the section on
'Cattle, their Management in Dairy, Field and Stall'
written by John Walker, counsels 'Still more is the
practice to be condemned of milking before the birth has

taken place. The first milk taken after calving, called
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colostrum, is too rich for forming a cream and making
butter ... We counsel that the calf should remain with the
cow ... for a week after birth. Thus the youngster has the
advantage of sucking at frequent intervals and getting the
colostrum, so needful to its tender stomach....The
practice of removing the youngster immediately after birth
should be discouraged, if its future welfare is to be
studied.... the rich milk or colostrum that the mother
gives the first few days acts as a slight purge upon the
bowels and clears offensive matter from the intestines,
leaving them in healthy working order. When the calf is
removed from the cow at birth it has not the advantage of
the beastling, or colostrum, or first milk, and in
consequence becomes in not a few cases costive
(constipated), and this costiveness generally leads to the
opposite evil, diarrhoea ... This disease is above all
things to be avoided ... The fact is, nature's laws are

being abruptly broken...' (p 417 and 421).

In the same book, Charles Scott, who wrote the section on
'"The practice of Sheep Farming' states (p 504) 'Reviving
weak lambs is a delicate task. The wusual trouble with
young lambs is cold and hunger.' However he warns against
removing the lamb from its mother if at all possible since
'there will be trouble in establishing relations again

between it and the mother' and 'the lamb will most likely
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have to be fed on cow's milk, which is the greatest evil

which could happen.'

Thus it can be seen that most of these authors, who were
obviously in the majority of cases practical men, had
recognised the value of leaving the newborn animal with
its mother for a few days, and that those which had been
deprived might suffer from constipation followed by
diarrhoea - what are today recognised as failure to pass
the meconium, and infectious diarrhoea. In a few cases,
however, the advice to feed a gruel in preference, might

have given the same result.

In the late 19th century, Ehrlich led the scientific work
suggesting the role of colostrum in transmitting immunity
from mother to offspring. In 1912, Famulaner demonstrated
the absence of placental transmission, and the acquisition
of antibodies after the ingestion of colostrum in the
goat. In 1930, Mason, Dalling and Gordon reported the
transmission of lamb dysentery and tetanus antitoxins via
the colostrum to newborn lambs, and also showed that these
were not transmitted to 4 day old lambs, and McCarthy and
McDougall (1953) confirmed the limited time of intestinal
permeability. Detailed reviews of the history of research
into passive transmission of immunity via the colostrum
are to be found in Campbell and Petersen (1963) and

Brambell (1970).
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The necessity for the provision of a store of substitute

colostrum.

This thesis is devoted to the use of cow colostrum as a
substitute for ewe or goat colostrum. The reasons why it
may be necessary to substitute a heterologous colostrum
for that of the natural mother (homologous colostrum)

differ in the two species under consideration.

Substitution for ewe colostrum.

1., Neonatal lamb mortality.

Many surveys in different countries have shown the high
lamb mortality which may be found in sheep flocks,
particularly in the first weeks of life, and it is clear
that a poor colostrum intake is a major influencing
factor. In the UK, it is generally accepted that an
average lamb loss of around 12 to 15% occurs (Stamp 1967),
although there are wide variations in different flocks. In
England, mortality rates of 11, 12, 18 and 20% were found
in a study carried out between 1976 and 1979 (Purvis,
Ostler, Starr, Baxter, Bishop, James, Dunn, Lyne, Ould and
McClintock, 1979; Purvis, Kirby, Ostler, Baxter and
Bishop, 1985). Maund, Duffel and Winkler (1980) found a
10% death rate in lambs of commercial Scottish halfbred
ewes, but the death rate rose to 19% in a flock of
prolific ewes. Wilsmore (1986) found a lamb mortality rate
of 9% in a flock of polled Dorsets. Purser and Young

(1964) showed a mortality rate of 12% in Welsh Mountain
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lambs in Wales, and 19%7 in Scottish Blackface lambs in
Scotland. Also in Scotland, Gunn and Robinson (1963) had a
mortality rate of 9 to 17%, Johnston, MacLachlan and
Murray (1980) described an average mortality of 14% on
lowland farms, Whitelaw (1976) and Wiener, Woolliams and
MacLeod (1983) quote losses of 25% and Slee (1976) states

that in bad years, losses may reach 45%.

A similar range of losses occurs in Australasia, where
McFarlane (1961) quotes an average loss of 15%, and Dennis
(1974) gives a range of 15 to 20%. In New Zealand, Hinch,
Davis, Crosbie, Kelly and Trotter (1986) showed losses of
11Z in single-born 1lambs, increasing to 55% in

quadruplets.

In the USA, high loss rates also occur, for example,
Safford and Hoversland (1960) had 1losses of 23% and

Schoning and Sagartz (1986) 35%.

This huge loss of lambs is of great economic significance
to sheep farmers. In the UK, it is estimated that between
1 and 3 million lambs die each season. Each lamb 1lost
represents an immediate loss to the farmer of £12 to £15,
the market value of a commercial newborn lamb, and a
potential loss of £35 to £50 for store or finished lambs
(valued at 1988/89 prices). In pedigree flocks the loss is
much higher with the potential value of some animals
measured in thousands rather than hundreds of pounds. In

commercial lowland spring lambing flocks recording with
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the Meat and Livestock Commission (MLC) Flockplan scheme,
it was estimated that the number of lambs reared per ewe
contributed 20% of the superiority of top-third performing
flocks in 1986, although the contribution fell to 14% in
1988 (MLC 1987, 1988, 1989).

Failure of a lamb to obtain sufficient colostrum may arise

in a number of ways:-

a. the ewe may produce insufficient colostrum either
because of underfeeding (Peart, 1967; Khalaf and others,
1979; Mellor and Murray, 1985), systemic illness, mastitis

or old age;

b. the ewe may produce an adequate amount of colostrum but
the lamb(s) are unable to obtain it because of maternal
factors such as rejection, poor mothering ability, poor

teat conformation;

c. the ewe may produce an adequate amount but the lamb(s)
are unable to obtain it because they are too weak as a
result of prematurity, disease, or birth injury (Eales and

Small, 1980);

d. the ewe may produce an adequate amount for one or two
lambs, but has given birth to a litter of three or more,
either because of natural prolificacy or artificial
manipulation of prolificacy. A number of authors have
shown the greatly increased death rate in larger litters

(Maund and others, 1980; Hinch and others, 1986).
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PLATE 1.

Quadruplet lambs - a suitable case for cow colostrum?
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Losses may also arise from an increased demand for
colostrum in abnormally cold or wet weather (Mellor and
Murray, 1986) and small lambs (which may already be at a
disadvantage because they are likely to be from underfed
mothers or large 1litters) are particularly prone to
chilling because of their relatively large body surface
area (Alexander, 1974).

It is therefore a well-recognised aspect of good husbandry
to provide a stored extra source of colostrum for use at
lambing time. Where ewes have been well fed, it may be
possible to milk out surplus colostrum, with the help of
an injection of oxytocin if necessary (Mellor and Murray,
1986). However, in many flocks it is impossible to obtain
sufficient ewe colostrum to meet the needs of all the

lambs requiring supplementation.

2. Prevention of the spread of maedi-visna virus.

The slow virus disease maedi-visna (MV), which is endemic
in many European countries but is thought not to have been
present in native British sheep until the introduction of
'continental' breeds, has been shown to be spread from
infected ewes to their lambs via the colostrum and milk
(de Boer, Terpstra, Houwers and Hendricks, 1979). If lambs
are reared in isolation after being removed from the
infected ewes at birth, it is possible to rear uninfected
lambs which can then be used as the basis of new flock

without the total 1loss of the genetic material. This
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method has been widely adopted in the Netherlands with
considerable success (Houwers, Konig, de Boer and Schaake,
1983) and is also being employed in other countries. A
substitute source of colostrum is necessary if substantial

lamb losses are to be avoided during the rearing period.

Substitution of goat colostrum.

1. Prevention of the spread of caprine arthritis enceph-—

alitis (CAE) virus.

CAE in goats is caused by a lentivirus closely related to
the MV virus and is spread to young goats in a similar
manner (Adams, Klevjer-Anderson, Carlson, McGuire and
Gorham, 1983). Unlike the situation with MV in sheep in
the UK, there is a substantial number of CAE infected
goats with over 10% of herds tested showing evidence of
infection (Dawson and Wilesmith, 1985). The disease has
also been recognised in other countries in Europe, North
America, Australia and New Zealand. With the increasing
popularity of goat farming in the UK and other countries
as a method of diversification, it is 1likely that some
owners will wish to rear animals free of infection. As in
the case of lambs, uninfected kids can also be reared by
removal at birth and rearing in isolation (Ellis, Robinson
and Wilcox, 1983). A substitute colostrum source is again

desirable.
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2. Supplementation of the colostrum supply of the doe.

In the case of kids, an absolute shortage of colostrum is
less likely than with lambs because of the much higher
yield produced by this species, except, perhaps, in the
increasingly popular Angora goat, which is a poor milker.
The necessity to provide an extra colostrum source at
kidding time is therefore less likely, except possibly in

purebred Angora herds.

Thus the two reasons for wishing to feed cow colostrum,
which is widely available in substantial quantities, to

lambs or kids are:-

a. as a substitute where the mother has insufficient for

her offspring

b. as a substitute where the colostrum of the mother may

be infected with MV or CAE virus.

Transmission of heterologous immunoglobulins.

The rationale underlying the use of bovine colostrum as a
substitute for ewe or goat colostrum is that heterologous
proteins, including immunoglobulin G (IgG) which is the
main immunoglobulin of ruminant colostrum, can be absorbed
from the intestine into the circulation of neonatal
ruminants, and that the colostrum also acts as a high
energy feed source, more suitable than dried or artificial

milk powders for the newborn animal.
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In 1930, Mason and others showed that antitoxins prepared
in horses could be readily absorbed from the gut into the
circulation of newborn lambs, and that antitoxins prepared
in horses and sheep could be absorbed by newborn calves.
In a particularly interesting experiment, Gamble, Earle
and Howe (1938) fed cow colostrum and other substitute
feeds to lambs, and showed an increase in serum globulin
from both fresh and dried colostrum. Lambs which were
returned to ewes at 3 days of age survived. However, 3 of
7 lambs which were subsequently fed dried cow's milk died
at 4 to 8 weeks of age, and postmortem examinations showed
acute nephritis. These authors concluded that, although a
marked increase in serum globulins was seen after feeding
cow colostrum, it was of no value in the production of
healthy lambs because of the subsequent nephritis problem.
This, they suggested, was due to a sensitisation of the
newborn lambs to the foreign protein resulting in kidney
damage which was especially marked when the feeding of

foreign protein in the form of cows milk was continued.

In 1949, Hansen and Phillips showed that newborn kids
could absorb gammaglobulin unchanged from cow and pig
colostrum. Lecce and Morgan (1962) investigating gut
closure in piglets and lambs, fed cow colostrum and showed
that time of feeding after birth influences time of

closure within certain limits.
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In 1974, thirty four years after the work of Gamble and
others, attention again turned to the possible use of cow
colostrum as a source of immunoglobulins for lambs.
Larson, Ward, Frederiksen, Ardrey and Frank (1974)
investigated the uptake of immunoglobulins from pooled,
freeze-dried cow colostrum, and demonstrated that this
material was an adequate source of immunoglobulins

including antibodies to Escherichia coli.

In 1976, an MLC technical report on the artificial rearing
of lambs recommended cow colostrum if ewe colostrum was
unavailable. Logan, Foster and Irwin (1978) tested this
advice, and attempted to identify the minimum volume of
cow colostrum necessary to ensure the lambs survival. They
showed that lambs fed 250 ml of pooled colostrum remained
healthy and grew as well as those remaining with their

mothers.

In 1982, Eales, Murray and Small investigated an
alternative energy supply for newborn lambs, and compared
the effects of feeding cow colostrum and artificial ewe
milk replacer with feeding ewe colostrum. They showed that
cow colostrum provided a plasma glucose concentration
similar to that provided by ewe colostrum, though of
shorter duration, and concluded that it was preferable to
the milk replacer which produced a marked and prolonged
elevation in blood glucose (which could 1lead to

dehydration and salt depletion). They also showed some












































































































































































































































































































































































































































































































































































































































































































































































































































































































