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Preface

L

This bol)k is based on the author’ s3tonv1ctlon after twenty-five years’ expenence
in private practlce and as extension veterinarian at Cornell University, that
the great majority of farm animal disease problems are preventable On economic
grounds alone any sick animal, no matter how effective the treatment or how
speedy the recovery, represents a loss. A less tangible but certainly very real
argument for disease prevention is the pain and suffering disease causes.
Farm animals provide us with food, fiber, financial income, and pleasure. In
* return we owe them comfortable quarters, adequate feed, compassion and—good
health. Since the objective is to keep animals healthy, the reader will find that
this is not a book on how to treat sick animals. Instead it attempts to explain
the nature of the disease process and outlines methods of preventing illnesses
" of the major farm animal species. If, by applying the information it contains,
the reader is enabled to keep his animals. healthier, it will have served its
intended purpose. ©
Last, this book is dedicated to my colleagues in the veterlnary profession,
phst and present, wlﬁ)se collective talent and skill made it possible.

N. Bruce Haynes, D. VM
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The Nature of Disease

Although most people tend to think of disease as the result:of infection, this
accounts for only part of the ills that come to man and animals. Looked at in
the broadest sense, disease is any condition that results in a departure from
normal function. Certainly the infectious agents such as viruses and bacteria
produce the most dramatic and contagious diseases resulting in epidemics in
man and epizootics in animals. But, there are other important factors as well.
~~Among these are heredity, nutrition, parasitism, accident and injury, and-
environmental stress. To this list, man must be added as an indirect and

occasionally direct cause of animal disedse problems. Let's take a detalled
~ look at some of these causes of disease.

MICROORGANISMS ‘ o,
The term microorganisms is applied to those living organisms that are micro-
. scopic in size. These may bé“unicellular such as bacteria, yeasts, and protozoa, .
multicellular such as mélds, or without cellular structure such as viruses. All
have the capacity to reproduce at astonishing rates under favorable conditions
and some have a remarkable capacity for surviving adverse conditions. For
example, the virus causing foot and mouth disease will survive boiling and,
in the frozen state, most viruses will last for years. Some bacteria, such as
those causing anthrax, under adverse conditions enter #dormant phase called
sporulation. Spores will exist in the soil for years reverting to virulence when
the opportunity arises. It has been reported that viable anthrax spores have
been found in the tombs of the Egyptian phardahs! Knowledge of the charac-
teristics of potentially harmful microorganisms is important to the control of
infectious diseases and will be discussed in later chapters with the specific
animal disease they cause.

There are thousands of species of microorganisms in the world and they are
arbitrarily divided into two broad groups, the good guys called saprophytes
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and the bad guys called patho /ens. A few, depending on circumstances, will
fit either category. We could do' without the pathogens but our survival depends
on the saprophytes. All of the higher forms of life depend on the action of

saprophytic organisms in the digestive tract for the utilization of conventional o

diets. Herbivorous animals, such as cows, are especially dependent on micro-
organisms for the conversion of cellulose in plants to usable forms of energy.
Other organisms help to reduce complex protein molecules to their component

arts, and themselves, as they die off, provide some nutritional value to the

nimals. The ability of ruminants such as the cow to utilize economical non-
protein nitrogen sources such as urea and biuret to meet part of their dietary
protein need is dependent entirely on the action of microorganisms in the rumen.

Because saprophytic organisms in the digestive tract are so important to
digestion, it’s important in terms of animal health to maintain an en%ironment
conducive of their well-being. Radical changes in the cow’s diet such as an -
abrupt shift to large amounts of grain will increase rumen acidity, unfavorable.
to some bacteria, resulting in indigestion. Oral administration of large amounts
of antibiotics or smaller doses over a longer period will destroy many of the
useful organisms in the digestive tract, causing diarrhea and other digestive
upsets. '

Clearly the saprophytes are important to our health but they are important
in other ways too. For example, while we rarely think of it, without these bene-
ficial organisms we wouldn’t have sauerkraut, cheese, vinegar—or beer. Even
worse, without them biodegradable waste would not disappear and our planet
would be.buried under a layer of refuse, sewage, and even leaves. So the next
time someone mentions bacteria don’t throw up your hands in horror! Remem-
ber that in every society, even the one-celled variety, there are both good guys
and bad guys and we can’t get along without the good ones.

3

DISEASE RESISTANCE .
But we do have to contend with the bad guys, so let’s look now at how the
animal body copes with pathogens. Most pathogens are parasitic in that they
survive at the expense of their host. Many tend to have an affinity for cer-
tain tissues. For example, the viruses of rabies and equine encephalomyelitis
prefer to attack the cells of the nervous system as does the bacterium Listeria -
monocytogenes, which causes circling disease. Streptococcus agalactiae is
rarely found outside the udder of the cow while some species of staphylococci
will invade tissues anywhere when circumstances are favorable. Some members
of the mold family such as Trichophyton spp. prefer the skin, where they cause
ringworm. Others such as Aspergillus spp. prefer the internal body surfaces
~ such as the lungs and reproductive tract. The list goes on and on. '
Aside from tissue preference, pathogens also vary in their mode of action.
Some will invade and destroy body cells. Others such as Clostridum tetani
produce metabolic poisons called toxins which are harmful. Some molds never
invade the body at all but produce toxins in feedstuffs called mycotoxins that
- are equally harmful when consumed by the animal. Last, pathogens vary in



INTRODUCTION o . . 3

their affinity for som@ animal /spebles While this host spec1f1c1ty is not
absolute, it is sometimes helpful i in arrlvmg at a diagnosis. For example, rabies .
can affect any animal while Eastern encephalomyelitis virus will be found only
in horses, man, and some birds. Therefore, that disease can be ruled out in a
cow with evidence of central nervous system disease.

The first line of body defense agalnst the invasion of pathogens is the skln
and mucous membranes. Mucdws membrane is the highly specialized eplthehal
tissue that lines the body cavmes that are exposed to the environment, such
as the digestive tract. This t;ésue acts partly as a mechanical barrier to the
invasion of bacteria, yeasts, add molds. But, in addition, the mucous membranes
contain cells that produce fluids that tend to wash away invaders. The res-’
piratory tract epithelium lin//mg the trachea and bronchi also is lined with cells
that have hair-like proj ectiohs called cilia. These move with rhythmic undulat-
ing regularity to help wash' out bacteria and particulate matter. Because of the
extremely small size of virus particles, ‘this protective screen is much less
effective in preventing \/l/tal infections. In fact, some viruses readily invade
between the cells of the mucous membranes to produce disease.

If the integrity of thls first line of defense is breached by cuts, abrasxons
burns, etc., infection may ‘result. Note that infection and disease are not synony-
mous. Infection means only that the organism is in the body. Depending on a
number of factors\ it may or may not produce disease and, in fact, each of us
. and our animals carry a number of potential pathogens at any given time with-
out any evidence of disease. This accounts for the epizootics that frequently
occur when animals from a variety of sources are brought together such as at
fairs and shows. Unaffected carriers of a contagious infection will transmit
the infection to allfth\e others and disease may result if they are suscept'bble.
Thus, bringing ydur animals into contact with others carries an element of
risk that must be weighed against the potential benefits.

Let’s use a cut in the skin as an example of how the primary bacterial defense
mechanism works At the moment skin integrity is destroyed, a chain of events
is set in motlon which determines whether disease will result or not. First there
is bleeding which tends to wash out any bacteria which may have been carried
into the wound. Concurrently, large numbers of specialized white blood cells
called phagocytes appear at the site which have the capacity to engulf and
destroy bacteria. If the invading force of bacteria is small, that’s the end of it
and healing occurs. If, however, the invading force is large, inflammation occurs
with heat and swelling produced and some discharge of pus. Pus is an accumu-
~lation of dead bacteria and tissue cells. When pus accumulates in a closed

wound it is called an abscess. As a part of the defense mechanism, abscesses
become walled off with connective tissue to prevent extension of the infection
and in some cases may persist for weeks or months after active infection has
subsided. These are sometimes referred to as sterile abscesses.

In response to the need at the wound site, the healthy body rapidly will
produce additional white blood cells, called leucocytes, and if the invaders get
beyond the point of introduction, leucocytes will attack wherever needed. Thus,
with active bacterial infection, there is almost always an increase in the white
blood cell count called leucocytosis. The opposite is called leucopenia and it is
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commonly seen with viral diseases. A white cell count is useful therefore in -
determining the presence of a bacterial mfectlon and in distinguishing between .
a bacterial and a viral infection.

Under normal circumstances this first line of defense is adequate to cope
with most common infections. If it, weren't, every cut and scratch would be
the beginning of disaster. But failures do occasionally occur with serious
results. The capacity of the body to produce leucocytes in response to need is
reduced in the presence of malnutrition, during long-term disease, as a result
of stress, and when cortico-steroid drugs have been recently used, and in
patients undergoing cancer chemotherapy. Under these circumstances invad-
ing bacteria are carried via the blood stream to all parts of the body, a condition
called bacteremia or sep:ﬁcemia. These migrating bacteria muttiply rapidly
creating microabscesses wherever they may lodge. The kidney, liver, and”
brain are frequent sites of secondary infection, the serious implications of
which are-obvious. While, in this era of antibiotics, septicemic infection is not
the catastrophe it once was, it is still serious and requires prompt and correct
specific and supportive therapy.

VIRAL INFECTIONS

While the foregoing is true of infection with bacteria, yeasts, and molds, it
does not hold true for viral infections. Viruses are so small they can slip through
tissues with minimal disruption and tissue response. Viruses generally don'’t
result in pus formation and phagocytosis”i,sﬁ_'not an important factor in defense
against viral infections. In fact, an engulfedvirus will often continue roblicating
in the phagocyte and actually becarried therein via the blood stream to its
preferred tissue site. ©Once at that site it will begin destroyving tissue célls or
causing cell alteration in the case of tumor- mducmgnruseq The firstevidence
that viral infection has taken place may be fevex which in itself has some pro-
tective effect as far as defense is concerned. A body temperature rise of only
a few degrees will make the body aless desirable place from the virus's point
of view. A prolonged fever, however, has detrimental effects on the body such
as dehydration, so it becomes a fine line in therapeutic judgment how long to
let a fever continue and when to reduce it with the aid of drugs such as aspirin.

IMMUNITY
'Defense against viral infections relies heavily on a complex mechanism called
immunity. While immunity may be considered a secondary, although important,
‘defense against the larger pathogens such as bacteria, it is the primary defense
against viral infections. It is highly selective in that immunity against one
organism will not protect against another. There are a flw minor exceptions to
this rule which will be mentioned under specific diseases.
The science of immunology is developing rapidly and new frontiers are being
explored daily. It's not surprising then that new concepts are coming to light
that help to explain the successes and failures of the immune system. In its
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simplest terms, immunity results when the body produces a protein (antibody)
in response to stimulation by a foreign protein (antigen). Pathogens are foreign
proteins. Antibody found in the globulin fraction of the blood (humoral anti-
body) combines physically or chemically “with the antigen to inactivate it.

In the normal animal, some immunity begins to develop whenever infection
occurs. If the invading organism is low in virulence or present in small numbers,
immunity develagps fast enough so that elinical disease either doesn't occur
- or if it does, recovery results. If all the defense mechanisms including immunity
are overwhelmed, death usually results. Drugs, in part, are used to buy time
for the animal to develop i mumty by holding the infection irf check and’
pr eventmg secondary 1nfec?1 ons. Unfortunately, with few exceptions, drugs '
have virtually né effect agamst viruses. The exceptions mclude recently devel-

oped drugs effective agamst viruses in the llerpeﬁ group.

The primary 51tes of humoral antlbody development are the 11ver bone
marrow, and in the young animal, the thymus gland. Lymphoid tissue such
. as tonsils and lymph nodes plays a role thatis less clear. Certain cells in other -
tissues respond to antigens by producmg another type of antibody called inter-
feron, which appears to block the entry of viruses into target cells. Interferon
production is more rapid than humoral antlbody and itexerts its effect locally
at the site of infection. Vaccines such as the intranasal vaccine for infectious
bovine rhinotracheitis take advantage of this phenomenon. In general, how-
ever, it takes about two weeks for a protective level of antibody to be produced
either in response to infection or vaccination. For this reason, vaccination
after a discase appears.in ‘a herd is usually of little value.

"

Types of Immunity

With this brief Background of immunology we can take a look at immunization

and immunizing agents. Basically there are two types of 1mmumty actxve
and passive.

Passive immunity occurs without the active participation of the antibody
production system of the immunized animal. For example, blood serum from
an immune animal contains antibody which when injected into another com-
patible animal will make the latter immune. This is mechanical transfer of
immunity in which the recipient plays no part; therefore it is passive immun-
ity. However, because only antibody, not antigen, is transferred, the recipient’s
immune system is not stimulated and he will be immune only as long as the

transferred antibody lasts, which may be as short as two weeks or as long as
six months.
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In nature, passwe immunity results from transfer of maternal antibody to.
the offspring via colostrum. Colostrum, or first milk, contains about twice
the total solids of normal mllk Much of this excess is ‘globulin containjng
the same antibodies as found in the dam's blood. The developmg fetus hgs a
very limited capac1ty for antlbody productxon and therefore most anim
are born with little or no jmmunity. If we stop to think how vulherable the
newborn is to infection and about the stress to which it {s’ sub]ect,ed at birth,
it’s not hafd to visualize how important it is that newborns acquire some
immunity as rapidly as possible. Natﬁfre has provided for this by equipping
colostrum with high concentrations of; ntlbody and at.the same time providing
*» mechanism for the newbgrn to abs6rb antibody molecules-intact. \

Antibody is a complex protein that, when ingested by an adult, is broken
. down into its amino a)Cld compoitents prior to absorption. This dlgestlve proc-
ess destroys its usefulness as an immunizing agent. The newborn, howéver,
has an undeveloped mtestlnal eplthellumwhlch permits absorption of intact
ant1body But, this capacity diminishes rapidly, being almost gone twenty-
four hours after birth. It is wtally important therefore tl';at the newborn ani-
mal receive colostrum as sgon as possible after birth—even by hand feedmg
if necessary. Once this specialized absorptive capacity disappears, colostrum
has value primarily as a nutrient, although it continues to provide some 10ca1
protection against diseases affecting éhe digestive tract. 7

Active immunity occurs when the ammal 1tself produces antlbody In Tesponse
to antigen. It may be the result of 1n£ect10n’and recovéry er may resilt from
deliberate exposure to antigen as through vaccination. The duration of active
immunity may range from several months to a lifetime depending on the stimu-
lative effect (antigenicity) of the organism involved. Some organisms, notably
those having limited local effect on the animal, are not strong antigens and
attempts to produce vaccines to protect against them have not been very
successful. Examples of these are the several species of bacteria causing mas-
titis in cattle. Conversely, some, such as the virus causing v1rus diarrhea in .

’ cattle produce a strong lifetime 1mmun1ty

We have talked about passive &nd, active immunity. There is a situation in
which both mechanismsg,come into play, complementing each other. When the

dam develops active immunity in response to infection, she will pass that

immunity on to her offspring via colostral antibody to produce a temporary
pasgive immunity in the newborn. However, since her infection resulted from
natural exposure, in many cases the pathogen will still be on the premises and
will infect the newborn. While this infection usually will not result’in disease
due to the passive immunity the newborn animal has acquired, the constant
exposure to the infectious agent will stimulate active antibody production to
reinforce the colostral antibody providing protection long after the passive
immunity has disappeared. '

From this one might conclude that the best time to vaccinate an animal for
maximum protection would be during the period of passive immunity. Such
is not the case and frequency of exposure makes the difference. Vaccines
(antigens) given once or even twice would be rapidly inactivated by the maternal
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anmbody On the other hand, natural exposure in our hypothetlcal illustration-
takes place daily. Thus while the maternal acntlbﬁdy Is gradually dissipating,
repeated exposure to infection is stlrnulatl,ng actlve antibody production. It
is’ posmble in the laboratory to measure cxrculat;mg antibody, thé measuremant
bemg called antibody titer. Ideally one she‘uld detgrmine .maternal antib
titer perivdlcally in"the young animal and vaccmate when it declines. Unfo
tunately thlS is not an economieal practice. ‘Therefore, in most cases, attempts
'to immunize permanently by vaccination should be postponed until most of
the maternal antibody-is gone. This i is usually at about!six months of age.

&

IMMUNIZATION

Medical research has been able to capitalize on this immunity phenomenon by
producing a variety ofu‘immunizing‘ agents for protection against infectious
diseases, and we are now able tq protect man and animals against the great
majority of serious illnesses. Although all immunizing agents are commonly
called vaccines, there are three basic types, each with impértant differences.
«The first and simplest is antiserum. This is, the serum component of whole
bleod which contains antibody. It is produced by hyperimmunizing animals
either, throygh vaccination or actual infection,so that they proguce a high level
,of antibody. Blood is then“taken from them and refined, so that the finished
preduct contains a high percenfage of-globulin, the protein fraction containing
antibody. The resulting product has the advantage bf producing immediate
immunity when injected, but its duration is very short. It does not stimulate
immunity in the ammal to which it is given, but merely passwely transfers
antibody to that animal. Antiserum is quxte perishable, lelqtlvely expensive,
‘and must be kept under refrigeration until used. It must alsabe used in the
specific species from which it was prepared. For example, bo¥vine antiserum
should not be given to a horse because it may produce a very severe allergic
type response. There are-times, however, when immediate protectlon is nec-
- essary and antiserum is the best way to provide it. ‘ \

‘Bacterins by definition are killed bacterial cultures. These are produceﬁ by
growing bacterla in artificial media in the laboratory and then klllmg the Rac~
teria with chemicals or sometimes with ultraviolet hght They represent
:a method of getting.a specific bacterial protein (antigen) into the animal with-
out risk of clinical disease. After the baéteria are destroyed, thie culture is
refined and then packaged for marketing as a single organism antigen such as
Leptospira pomona bacterin or mixed bacterins prepared from cultures of more
than one organism. The effectiveness of bacterins as immunizing agents is
determined by the antigenicity of the organism, the number of killed organ-
isms present in the product, the quality of its manufacture, and the addition
of special adjuvants to delay absorption following injection. Baqterins are
widely used to protect against leptospirosis, blackleg, malignant edema, swine
erysipelas, and a variety of other diseases. Bacterin-induced lmiémumty is
usually of medium duration and rarely lasts over one year. Two or ore doses
may have to be given to yield safisfactory protection.
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VACCINES

Immunizing agents are commonly lumped together as “vaccines,” but the term
technically is reserved for those products containing living antigen, although
new technological advances have made this definition less accurate. One of
the earliest and still widely used vaccines in veterinary medicine is the Brucella
abortus strain 19 vaccine de51gned to protect CoOws agamst brucellosis. This
wvaccine is a uvmg culture of a variant of Druceuu quftu‘S The variant retains
the antigenic identity of the naturally occurring organism, but generallyfloesn't
cause clinical disease although there have been exceptions where it* caﬁs@id
both systemic and local infection. These exceptions are always a Tisk where
living immunizing agents are used.

The most common vaccines used today are those for the protection against
virus diseases in animals and man. Viruses generally will not sui‘yive long
except inliving tissue. Therefore, the production procedures for viral vaccines
differ significantly from those used for bacterins or bacterial vaccines. The
virus must first be adapted to an unusual host cell and propagated through
serial passage until itultimately loses its virulence and capability of producmg
disease, a process called attenuation.

The early viral vaccine work utilized hvmg ch1ck embryos as the unusual .
“host. Since then, however, virologists have developed techniques of culturing
living tissue cells in the laboratory and this has greatly simplified the pro-
duction of viral vaccines. Tissues commonly used, for example, are kidney
cells taken from swine or sometimes laboratory animals such as hamsters.
The end result is safer products better standardlzatlon and greater anti-
genicity. 5

The modified live virus (MLV) vaccines haye an important dlsadvantage
although they generally produce a long-lasting immunity, they occasionally
will cause the illness because most are a compromise between antigenicity
and,attenuation. The most effective in producing immunity are those with the
least attenuation. Thus? when given to an animal weakened by malnutrition,
stress, or those without a responsive immune mechanism, clinical disease may
result. Their use should be restricted to healthy animals not under stress and
they should be given at a stage in life when economic effects will be minimized
if the animal does get sick. Largely because of the risk associated with MLV
vaccines, new vaccines utilizing inactivated virus have been developed. They
produce immunity.of shorter duration but are not as hazardous to use.

Generally the killed virus vaccines need to be given annually to maintain a
protective antlbody titer whereas the MLV vaccines such as bovine v1rus
diarrhea vaccine will produce immunity lasting several years.

PLANNED INFECTION

There is another technique of producing immunity which is really planned in-
fection with the actual or closely related disease organism. A disease such as
infectious bronchitis in chickens, for example, exerts its principal effect eco-

-
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- ing young bn'ds to the

Lion. ThlS loss is averted by deliberately expos- :
re they begin laymg This technique is almost

un;versally: applied by al poultry growers. It has also been demon-
strated that hog cholera 1 b prevented by mfectlng swine w1th the virus
causing bovine virus dlarrhea his virus does not produce apparent disease

noxmcally by lowering egg roduc

_in swine but does exert a block1 g effect against hog cholera virus. This

- method was never widely used, an 'with total eradication of hog cholera in the
. Unlted Stétes the need for nrju unization has disappeared.

- There 151 one obvious and i portant dlsadvantage in the planned, infection

“approach to disease control that is best- exemplified by the use of rhinopneu-

-infected I
‘ good antibody titer durmg p

monitis vmrus in horses. This| v,n'us causes a mild upper respiratory infection
but it aldo causes abortion, '_ ‘matter of serious concern on breeding farms.
To m1nmflze abortions from 3 is disease, all horses on the farm are deliberately
at a time when r1 of abortion is minimal so that mares have a
gnancy. This practice results in wide d[lssem‘ination
f)SSlblhty of eradxcatmg the d1sease

i

[/

' / led from point of manufacture to pdint of injection.
Generally this means tl'{ ‘must, be.kept refngerated kept out of direct sunhght :
and sed prior to expn//ptlon date. N
Seﬁond they must‘%?e ysed at the proper time; and last, they must be given
to healthy animals to get a maximum immune response. On more than one
occasion I have seen leptosp rosis in a herd of cattle and had the farmer tell
rm% that was impossjble because he had vaccinated the eows himself. Sometimes

‘ th/ey even got thejdusty pajrtlally full bacterin bottle gff the windowsill to
: show me what, they used w1ﬂh the comment that they were saving the balance

for use at a later date. Biological products ‘mishandled this way are worse than
/USeless because t ey are completely mactlvated and nge a false sense of security
"when used. ‘ i |

i
There are a gre t varlety of vaccmes ava1lab1e and often several types to pro-

© tect. agamst the {[same dlsease In a matter as important as immunization,

the prudent livestock owner would be well advised to seek the advice of a

~ veterinarian on the necessity of vaccination and the best to use. Don't forget
- that this should ﬂe done before the disease appears.

It is probable tsmat progress in molecular biology during the next few years

- will render the fpreg01ng rudlmentary discussigh of immunization largely'

obsolete. Even ndw the molecular structure of ant;bodles is being studied. By
laboratory techmques beyond description in this book, monoclonal antlbody

 against some pathogens has been produced. The technique has the capability

of producing specific antibody in unlimited quantity for use in protecting

~animals against i;le ravages of many infectious diseases and parasitisms

without risk of inducing disease or serious side effect. Beyond that, as-the
chemical comp051 ion of antibody becomes known, lies the possibility of pro-
ducing synthetlc a t1body independent of any blologlcal system.

.
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Other Causes of Disease

If animal diseases were limited to those caused by infectious organisms the

diagnostic problem would be greatly simplified. Unfortunately this is not the

case and other factors must always be considered.

Nutrition 'is a factor often overlooked. When animals roamed wild, nutritional
deficiencies were less of a factor because the animal would eat a variety of grasses
and leaves when these were available. Although this diet was inadequate and
“precluded maximum growth rate-and productivity, the variety generally pre-
vented some of the mineral and vitamin deficiencies we see today. The chief
" nutritional problem of animals in the wild was outright starvation. While that
is a rare and inexcusable condition in domestic animals today, we now see
nutritional deficiencies that are more subtle and difficult to diagnose.

Domestic animals-are dependent on the feed we offer ttiem, and the science
of animal nutrition has become extremely important. Any successful animal ©

husbandryman must have a good understanding of the nutrient needs of the
animals he feeds. Many good,textbooks are aviilable for the serious student
of animal nutrition. The National Academy of Sciences has a series of booklets
on the nutrient requirements of all the major animal species. These booklets
are concise, current, and contain everything the husbandryman needs to know
*about the nutrition of his animals. These are available at nominal cost from
the Printing and Publishing Office, National Acad«;rx'x/};_ of Sciences, 2101 Con-
stitution Avenue, N.W., Washington, D.C. 20418. o R
Without some understanding of nutrition, it’s not easy to be sure animals are
being properly fed. For éxample, dairy cattle maintained on a diet of the best
looking alfalfa hay will have serious problems with milk fever or post-parturient
‘ paresi§. The reason for this is that alfalfa is very high in calcium but low in
phosphorus. The cow must have adequate amounts of these minerals in a.
ratio of about 1.5:1. An imbalance in this ratio leads to milk fever. Alfalfa

is an excellent feed but it must be supplemented with phosphorus to. prevent
this disease.

Trace minerals and vitamins are important, too. Animals grazing on land
with a high molybdenum content may develop a copper deficiency because
molybdenum ties up copper, making it unavailable to the animal. Copper defi-
‘ciency leads to anemia, causing, among other thiggs, poor reproduction. Zinc
deficiency causes a skin disease in swine called parakeratosis. Calves and

'KEEPING LIVESTOCK HEALTHY '
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lambs frequently suffer from white muscle disease, an often fatal conditiorn .

resulting from a deficiency of selenium or v1tam1n E.

Unfortunately, deficiency diseases are insidious and slow developing although
the final result may be dramatic.. White musele disease may cause sudden
death of the healthiest looking calf, and the comatose cow with milk fever
is a real emergency. But the-conditions leadm§ to these situations prevail

'1,

<
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over a lbng period of time. Once a diagnosis is made, further problems in
the herd can usually be prevented by varying the diet and, if necessary, adding
mineral supplements. Commercial interests have capitalized on the latter by,
~ marketing complicated mineral mixes at exorbitant prices for the unwary
buyer. Generally speaking, if herbivorous animals are offered a diet of good
quality mixed hay and grain to which has been added 1 percent dicalcium
phosphate and 1 percent trace minertl salt, no additional supplementation is
necessary. Exceptions are dairy cattle and animals not fed grain. These should
also have free-choice access to a mixture of equal parts of dicalcium phosphate
and trace mineral salt.

Parasitism is a third common cause of disease in animals that ranges from

dramatic to innocuous. Animal parasites vary from single- -celled cocgidia to
. more complex organisms such as worms and insédts. Some are free-living
part of the time, others are totally dependent on the host animal for survival.

- Many have intricate life cycles that are absolutely fascinating to the biologist.
" One of the more interesting is the common horse bot, Gasterophilus intes-
tinalis. The adult bot fly deposits its eggs on the hair, particularly on the
front legs and shoulders. These eggs have a yellowish color and are about the
~size of pinheads. There they remain until, stimulated by the animal’s licking,
they hatch. The la%rvae then enter the mouth, where they penetrate the tongue -
and oral mucosa and eventually migrate to the stomach, where they attach
themselves to the wall, sometimes in very large numbers. They not only damage
the wall but may also cause indigestipn. After a developmental period of
eight to ten months, they pass out in the feces to the soil where they pupate.
In about a month an adult fly emerges to repeat the cycle.

Knowledge of parasite life cycles often presents the opportunity for control
programs not dependent upon drugs. For example, liver flukes, which affect
most animal species, must spend a part of their life cycle in the snail. Since
snails must have moisture to survive, a simple control procedureis to keep
animals out of wet areas. '

Parasitologists debate the merit of attempting to maintain internal parasite-
free livestock. The relationship of many parasites to their host is commensalistic,
that is, the parasite derives benefit from the host without harming the host.
If’it were otherwise, the host would die and the parasite would be homeless.
Also, some parasites such as Haemonchus spp. in sheep and hookworms in the
dog produce a degree of immune responsg, and modest infestations stimulate
enough immunity so that overwhelming infections normally don’t occur. How-
ever, when the animal has no immunity or is debilitated from other causes such
as malnutrition or stress, overwhelming infection will occur, leading to death
of the animal. -

Proponents of limited infection argue it is necessary for immunity. Those of.
the opposite school argue that with eradication or even control with medi-
cation, reinfection will not be a problem and immunity then is inconsequential.
The practical course seems to lie somewhere between and is based on control
through good sanitation and maintaining animals in a healthy state as well as
interrupting parasite life cycles when feasible. Parasite control through medi-
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cation alone is a continuing expense without lasting benefit that frequently
doesn’t work and in some cases may not even be necessary. Internal para-
sitism is generally a problem primarily of the young and the debilitated

especially when coupled with unsanitary housing and feeding conditions or
malnutrition.

External parasitism, most often found in animals that are debilitated or kept
under unsanitary housing conditions, presents a different problem. The prin-
cipal external parasites of farm animals are ticks, lice, and mites. While ticks
cause some discomfort and do suck blood from the unlucky animal or man
to which they become attached, they are chiefly impertant as vectors or
carriers of disease-producing organisms. The tick Boophilus annulatus was the
vector of a serious cattle disease in the Southwest called piroplasmosis or
Texas fever that caused losses running into millions of dollars. Once this vector
relationship was recognized, the disease was eradicated by eradicating the
specific tick that carried it. Ticks are still responsible for transmission of
diseases such as Rocky Mountain spotted fever, equine piroplasmosis, and
tularemia. .

Lice are divided into two groups: biting and sucking. The biting lice feed
- on cellular debris on the skin surface and cause intense itching. Sucking:-lice,
on the other hand, suck blood from the host. Severe infestations can cause
fatal blood loss. Adult ticks and lice are visible to the naked eye and frequent
+ grooming of the animal may be sufficient to control them.

Mites are microscopic in size and are the cause of mange, or scabies,
found in almost all species. This condition, which can become severe, causes
itching and loss of weight. Psoroptic manage in sheep causes the wool to fall
out in patches, which is a direct economic loss.

Where external parasites are a problem, the only effective control measure
is the use of insecticides on the animal as a spray, dip or powders. Some insect-
icides may be given orally, by injection or by the pour-on method for system-
ic effect. However, the use of many of the best insecticides is geverelv
restricted by the federal and state governments. Restrictions areeven greater

if the ‘compound is to be used on food-producing animals, especially lactating
dairy cattle. “

Hereditary and congenital defects contribute a share of the known animal
disease problems. Sixty-four hereditary defects have been identified in cattle
alone. The influence of relatively few bulls on large numbers of offspring through
artificial insemination has made hereditary defects in cattle a matter of concern.
Two of the most common are umbilical hernia, recognizable at birth, and
spastic syndrome, which doesn’t appear until the animal approaches maturity.

Congenital defects are those which result either from developmental accident
during the embryonic stage or from the influence of a toxic or infectious
agent during prenatal development. The former are uncontrollable accidents.
The latter have an external cause and are preventable if one knows the contribut-
ing factors. For example, consumption of a weed Veratrum californicum by the
ewe about the fourteenth day of pregnancy results in birth of a high percent-
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age of deformed cyclopian lambs. Knowing this.the shepherd’rcan prevent it

by keeping ewes out of pastures where the weed grows during early preg-
nancy or he can eliminate the weeds in the pasture with herbicides:-
Infection with bovine virus diarrhea during early pregnancy has been shown

" to cause cerebellar hypoplasia and cataracts in calves as well as abortion in

some cases. This can be prevented by vaccination of the dam at least thirty
days priorts breeding.

It’s vitally important, regardless of species, that developmental defects or
diseases that may be hereditary in origin be reported to the appropriate breed
associaiions Identification of hereditary defects is always retrospective and
deﬁe‘rfdent on large numbers of reports. 'Just as we keep careful productlon
records on purebred animals and plan matings to improve the breed, so should
we keep good records of matings that result in offspring detrimental to the
breed. Fortunately, most hereditary defects are lethal or at least render the
animal uneconomical to raise to maturity. But not all of them are and we need
to identify those individuals that carry the genes leading to defective offspring
so they can be removed from the population or at least neutered. Too many
breeders adopt the oppesite approach and go to great lengths to conceal the
birth of defective offspring. Such conduct is irresponsible to say the least.

-

Man'’s contrlbutlon Thus far in this chapter a number and variety of agents
contrlbutlng to animal disease have been described. To these man is often
the unthﬁ’hg accomplice in myriad ways. Accident and injuries arée not un-

common and frequently they are our fault. It’s easier to clean a smooth barn

floor so we trowel the concrete smooth and ‘wonder why the cows slip and
fall, sometimes breaking a leg. The problem of spraddle-legged pigs is directly
attributable to slippery floors. We build barbed wire fences because it’s cheaper
than woven wire and call the animals that get tangled in it ‘“‘stupid.”” And
when the wire gets chppped up in the hay baler and the resulting pieces
pierce the cow’s stomaqh we call it bad luck.

Barns are expensive, so in the name of efficiency, we crowd in as many
animals as possible. This improves the opportunity for disease transmission
and the problem is compounded during cold weather when, because we don't
like td work in the cold, we shut the barn up tight. This raises temperatures
and particularly humidity, fostering the production of ammonia from manure

. and urine. The respiratory tract irritation this causes is one of the leading

factors predisposing to pneumonia in young animals. From a health standpoint,
they would be better off outside with an open shed for shelter. All too often
we design animal housing with our own comfort and convenience in mind
rather than that of the animals. ~

Every animal harbors pathogens to which it has become immune but which
are transmissable to other animals in the herd. But it’s a rare buyer who insists
on a complete_physical examination or immunization record of the animal he
buys. And it’s an even rarer individual who isolates a purchased addition from
the herd to be sure it isn’t in the incubation period of a contagious disease

- before putting it with the others. If you have young.children you are familiar

/
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with the“outbreaks of head colds, etc., that occur, soon after school/starts.

The situation is the same whether people or animals are brought together in
close confinement.

EXHIBITING AT FAIRS
2}

A special word of caution is in order for people who exhibit animals at fairs
and shows. This is an ideal place for transmission of contagious diseases. Not
only is a large group of animals (and pathogens) brought together from a
variety of areas but the animals are under stress from trucking, a strange
environment, and often a complete change of diet. This makes them much more.
susceptible to infection which in turn spreads to the rest of the herd when
they are returned. The prudent exhibitor will minimize stress as much as pos-
sible, will immunize his animal against every disease for which safe reliable

vaccines are available, and will isolate the animal from the herd for two yveeks
after the show is over.

If after readmg this far you have gotten the impression that animal health
and disease is highly complex, the chapter will have served its purpose. Nothing

is absolute in medicine, be it human or veterinary. Each animal is unique in its
" response to extraneous influences as are the pathogens which affect its health.
Fhe variables are infinite and the line between health_and disease is easily
breached. It behooves us, and in fact it's our obllgatlon\to do evervthmg
possible to maintain our animals in good health.

Fortunately, medical research has made tremendous gains in techniques for
disease control and prevention. What has been lacking generally in veterinary -
medicine is the application of that knowledge on the farm to prevent animal
disease. Your veterinarian and the information in this book can help you correct
that deficiency. Remember that animal disease is not always bad luck; it's
more often a reflection of bad management and fully 90 percent of the animal
health problems we encounter could have been prevented.




CHAPTER 2 :

"N'uti'itiqh and Health ..

N Cattle

It goes without saying well-fed animal is more likely to be a healthy
animal. The question is{‘‘What is a well-fed animal?”’ What does well fed mean?

There is no simple answer because nutrient requirements vary with age, body
weight, stage of gestation, and, for the dairy cow, level of milk production.
Extensive research has produced guidelines that help, but they are guidelines

- ¢ only. Feeding cattle or other animals i§ part science and part art because of

" individual variation. Animals respand much like people to nutrient intake and

at a given level some get thin, some stay the same, and some get fat. A _good
herdsman recognizes the individual vanatlons in his herd and ad]usts feed
intake accordingly.

Good cattle nutrition begins with the newborn calf. There are some differences
between the dairy and the beef calf that will be pointed out as we go along. As
a rule of thumb, young calves should receive 10 percent of their body weight
daily of whole milk equlvalent For example, a 100- pound calf should have
ten pounds of milk or about five quarts daily.

A note of caution for the dairy calf should be injected here. The cow’s first
milk, or colostrum, contains about twice the total solids of whole milk and the

“dairy cow-will yield colostrum far in excess of the needs of her calf. If allowed

to nurse at will, the calf is likely to overeat causing digestive upset. In fact,
overeating is one of the important causes of indigestion and diarrhea in young
calves. Colostrum intake therefore should be about half that of whole milk. From
a health standpoint, it’s far better to keep calves a little bit hungry than to
give them all the milk they clamor for, Calves are much like children and they
will beg for more milk just like children will beg for candy, but that doesn’t

o

¢ mean it's good for them.

- The situation differs with the beef calf and it's customary to leave them
with theit dams to nurse. Overfeeding problems generally don’t occur because
most beef cows don’t produce milk significantly in excess of need. In fact, beef

* breeders usually select for cows with extra milking capacity so they will
“~have enough milk to raise a good calf.

AN

15




16. S KEEPING LIVESTOCK HEALTHY

DON'T WASTE COLOSTRUM

While the dairy cow gives more colostrum than her calf needs, the excess need
not be wasted. It can be diluted 50 percent with water and fed to other calves
"-or can be stored. It can be frozen and kept jndefinitely or stored at room tem-
perature and fed as sour or ‘‘pickled” colostrum. It can be held tms ,way about
three weeks and, while it doesn t look or smell the greatest to us, calves like
it and thrive on it. :

Where dairy calves are held in group pens, another health consideration re-
lated to feeding enters in. Young calves will instinctively suck after they are
fed and will suck each other’s ears and udders if given the opportunity. They
should be tied after each feeding for about an hour until the sucking urge dis- -
appears. While sucking ears is not especially harmful, wet ears will freeze if
it is below freezing where the calves are housed: Sucking udders may introduce
 infection which will flare up as mastitis when the udder begins to develop.
Equally important, the sucking habit may become fixed as a lifelong habit
and it’s not rare for cows to suck their own udders or that of a willing neighbor.
This is a vice carried over from calfhood that makes the animal a liability.

Before leaving the subject of feeding milk to calves there is one recurring
question that should be answered. Dairymen often ask if it’s all right to feed
milk from cows with mastitis to calves. Nutritionally it's probably satisfactory
and economically it makes sense but, in this writer’s opinion, such milk should
not be used, for two reasons. First, it is usually teeming with pathogenic
organisms that caused the mastitis, From a health standpoint, it doesn’t make
sense to expose the calf to these and at the same time spread them to other
areas of the barn. Second, if the infected quarters have been treated with’
‘antibiotics and milk from them is fed to calves, the calves will absorb some
of, the antibioti¢c and have tissue residues of’ these antibiotics for varying
periods of time thereafter. In the case of streptomycin it may be over a month
and it’s illegal to market veal containing drug residues.

- MILK REPLACERS

Purely for economic reasons, it’s sometimes advantageous to use commerc1a11y
prepared milk replacer rather than whole milk for calves. These powdered prod-
ucts, when reconstituted with water, make a satisfactory milk substitute.
Many companies market milk replacer and they vary widely in price—and
quality. All of them indicate on the label the composition analysis in terms
of protein and fat. But the quality of the protein, for calves, is equally as
important as the amount. The cheaper ones use vegetable sources such as
soybean oil meal as the protein source while the better ones use milk by-prod-
ucts. Very young calves do not utilize vegetable protein well, and calves
maintained on this type of diet are often stunted and unthrifty. With milk
replacers, as with most things, you get about what you pay for.

I
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Frequency of feedmg apparently has httle significant effect onoverall growth
of calves. The nursing calf, of course, will get a little milk whenever he
feels like it, which is the way nature intended it and which perhaps must be
considered the ideal. But it has been explained why ad libitum nursing for
dairy calves is undesirable. Hand feeding is almost a necessity for dairy calves
and this creates a labor problem. Most dairymen feed their calves twice daily,
but research at Cornell indicates that calves do about as well when fed only
once a day. Similarly, it seems to make little difference whether the milk
is fed warm or cold. However, feeding the total daily intake in one meal of ice
cold milk may cause chilling and stomach”cramps.

SANITATION

Whatever method is used—once a day, twice a day, warm or cold—sanitati6H
is unportant Whether you use ordinary ‘pails, nipple pails, or automatic feeders,
these should be scrubbed and sanitized after each use. Milk i is the most nearly
+.complete food and this attribute, which is desirable for young animals, also
makes it suitable for bacterial growth. Any amount of milk left in the pail at
room temperature becomes a thriving bacterial culture in a few hours. If these
happen to be pathogenic such as some of the Salmonella species, every calf
that subsequently drinks from that pail is likely to get sick. Always remember
that the calf has virtually no immunity at birth and is vulnerable to every
pathogen it encounters. The health of your calves will be proportlonal to your
success in reducing that exposure.

At the age of one week, calves will begin to eat a little grain and hay. The
hay offered should be early cut and of high quality. Consumption will be
insignificant at first but will gradually increase to a major part of the diet at the
end of a month. The amount of milk being fed can be reduced commensurately
%s grain and roughage consumption increase. Calves can usually be weaned
from milk at four-six weeks of age but it’s part of the art of husbandry to tell
~ how fast and how soon. The nutritional problems of the calf, once weaned,
become similar to those of the mature cow. The important thing is to keep
calves growing and gaining weight steadily. An animal in a weight-gaining
condition is more likely to be a healthy:animal.

CLEAN WATER

In addition to whatever it eats, whole milk or milk replacer, the growing calf
needs clean water. The ideal way is to have a supply of fresh water available
at all times. However, where physical conditions won't permit this, additional
water must be hand-fed by adding it to the milk or separately. A good way
to wean calves as they get older is to add increasing amounts of water to a con-
stant amount of milk. Eventually the solution gets so dilute that when the
milk is stopped, they hardly miss it.

A complete discussion of the nutrition of the growing and mature cow is be-

¢
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yond the scope of this book. For a contise summary, the reader is referred to
Nutrient Requirements of Dairy Cattle and its counterpart for beef cattle,
both published by the National Academy of Sciences, 2101 Constitution
Avenue, N.-W, Washington, D.C. 20418. In it one will find the recommendations
for protein, energy, minerals, and vitamins for growing and mature cattle in
various weight ranges. For mature cattle a basic amount is given for mainte-
nance and to this must be added an increment for advanced pregnancy and
for milk production at various levels.

BALANCING THE RATION

Also given are examples of how to balance a ration using readily available
feedstuffs. Ability to balance a ration is a must for the serious herdsman who
wants to feed his cattle adequately at minimurmn cost. Also given is the average
nutrient composition of several hundred feed ingredients. These can be used as
a guide in formulation of dairy rations but it’s much more reliable to have a
forage analysis done on your own hay and silage and, using that as a base, figure
out how much additional grain is needed to balance the cow’s daily ration.

Analysis of forage is a laboratory procedure that, in most states, can be
arranged by your Cooperative Extension Agent, your D.H.I.C. technician,
your feed dealer, or a commercial laboratory. Analyses are usually reportedin
terms of percentage of total digestible nutrients (TDN) and total or crude pro-

- tein (C.P.). Mineral and some vitamin analyses can be obtained as well, but
usually at added cost.

To illustrate how this information is used, let's assume we have a 700 kg
(1540-1b.) dairy cow giving 20 kg (44 1b.) of 3.5 percent butterfat milk daily
and due to calve in two months. Her daily intake according to the N.R.C. stan-
dards should be as follows:

‘Total Protein  TDN  Calcium " Phosphorus

(Kg) - (Kg) (g) (g)
For maintenance and 1.0 6.3 39 30
pregnancy
For milk production ' 1.48 06 52 38
Total  2.48 6.9 91 68

Let's further assume that we have available good quality mixed alfalfa-brome
grass hay tofeed this cow. How much will she need to eat to meet her nutritional
needs? Looking first at TDN in the feedstuff composition tables, we find that
this mixed hay will average 55 percent TDN on a dry matter basis but it is
only 82.5 percent dry matter with the balance moisture. Our cow needs 6.9 kg
of TDN daily. By simple arithmetic we find that 15 kg (33 lbs.) of hay daily
will meet her energy needs, but will it supply enough protein? The same hay
is composed of 16.2 percent total protein on a dry matter basis. By multiplying
we find that 15 kg contains 2.4 kg of protein. But, since the hay is only 82.5
percent dry matter, the actual total protein is only 2 kg, or 0.4 kg less than
recommended. While the cow would undoubtedly survive with this modest
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protein deficiency, her rrulk production would be less than she is capable of
producmg

MINERAL COMPONENTS

- Let’s take a look at the important mineral components in this all-hay diet.

"This hay averages 1.03 percent calcium (Ca) and .3 percent phosphorus (P),
both on a dry matter basis. Fifteen kg of this hay calculates out to 127 gm of
calcium and 37 gm of phosphorus daily. This is more calcium than the cow
needs and consuderably less phorphorus than she requires. Furthermore, the
Ca:P ratio is wide, being 3.4:1. With a phosphorus- -deficient ration and a wide
Ca:P ratio, the cow on this diet would be very likely to have parturient paresis -
(milk fever, hypocalcemia) when she calves. This is ah example of how nutrition
influences’health.

Well, we have all this good alfalfa-brome hay on hand, which incidentally,
is higher in protein and energy than most hay. What can we do so it can be
used and still give the cow an adequate diet? Depending on available feeds,

veral things can be done. Corn silage can be substituted for part of the hay.

This will narrow the Ca:P ratio but also reduce the protein. To balance the diet
using this hay, some mixed grain dairy ration containing 1 percent dicalcium
phosphate or liquid protein supplement will have to be used. :

The same procedure can be used to determine adequacy of other essential

 minerals and vitamins. If all the mathematics scares you or you don't feel con-

fident trying to balance a ration yourself, your local Cooperatlve Extension
Agent or feed dealer will be glad to help.

The purpose in all this discussion is to demonstrate that feeding the dairy

~ cow adequately is not a hit-or-miss proposition and that nutrition does have

an important bearing on health. Just how important can be seen from the

~following outline compiled by Hillman and Newman at Michigan State
University: : _

Nutrients and Their Functions

Nutrient - Function Requirement Deficiency Symptoms
Energy Muscle and nerve Variable with size, Low milk production; slow
{glucose, activity, growth, rate of growth, milk growth rate; poor body
fats, fattening, milk production and milk fat condition; silent estrus
fatty secretion. - percentage. (heat). Lowered protein
acids) ' ' content of milk. Energy

in excess of require-
ment: Fattening, high
blood fat levels; fatty liver;
tendency for depressed
appetite and ketosis post-
calving; Unsaturated fats
in tissue and-fat deposits;
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Nutrients and Their Functions (Continued)

Nutrient

Fiber

Function

Stimulates rumi-
nation and secretion
of saliva, helps main-
tain rumen pH near
neutral +6.8; par-

.tially fermented to

Protein

Salt
Sodium
(Na) and
Chloride
(Ch

Calcium
(Ca)

Phosphorus
(P)

short chain fatty
acids for energy and

synthesis of milk fat.

Cell formation,
muscle, hair blood
proteins, enzymes;
Milk protein secre-
tion. ‘

Acid-base balance;
nerve and muscle
action; water reten-
tion; hydrochloric
acid.

Skeletal growth and
milk production;
muscle quiescence.

Energy metabolism,
skeletal growth,
milk production.

Requirement

Min. 15% of ration dry

matter for lactating

cows; higher with finely

chopped feeds.

11 to 15% of rationdry -

matter depending on

age and rate of produc-

tion. Proportional to
energy intake.

2-3 grams/cwt/day
Est. 0.18% sodium or
0.45% salt (NaCl) in
dry ration,

Maintenance 10-15
g/day plus 1 g per b,

milk. 0.3 t0 0.4% in dry

ration for lactation.

Maintenance 10-15 g

+0.75 g/lb. milk. 0.25-

0.3% in dry ration.

Deficiency Symptoms

tendency toward low re-
sistance to infectious dis- ~
eases, retained placentas
and metritis; sudden in-
crease causes lactic acido-
sis, death.

Rumenitis, founder, ramen
stasis; tendency toward
displaced abomasum post-
calving; Low milk fat test;
higher unsaturated fats in
tissue fats; pray contribute
to poor muscle contrac-
tility.

Emaciation (poor body
condition), retarded
growth, low milk produc-
tion. Reduced digestion of
feed, poor conversion of
feed to growth, fat or milk,
lower blood protein and
possible immune fractions.
Underdeveloped reproduc-
tive organs possibly due
toretarded growth.

Lack of appetite; un-
thrifty: low production;
craving for salt, appetite
for soil, clothing, licking
objects, drinking of urine
from other cows during
urination.

Bones and teeth easily
broken. Low calcium con-
tent in bones.

Lack of appetite, irregular
estrus (heat periods).de-
praved appetite for bones,
wood, bark, etc. '
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Nutrients and Their Functions (Continued)

Nutrient = Function
Vitamin D  Absorption of Ca
and P; reduced ex-
, cretion of P; mobili-
* zationofCa & P
from skeleton.
- Magnesium Muscle irritability,
Mg) electrolyte balance,
‘ ‘enzymes,
'Potassium Acid-base balance
(K) in intracellular fluid.
= Osmotic pressure,
activates enzymes,
heart, muscle tone.
Iodine - Thyroxine synthesis;
{T) ~ metabolic rate.
Fluorine

(F)

Manganese Growth, enzymes.
(Mn)

Requirement

300-400 TU/cwt/day;
D2 or D3, 5000-15,000
IU/head/day.

Calves: 0.4-0.6 g/cwt/
day; or 0.15 to0 0.20%
in the dry ration of
milking cows.

0.6% of dry ration for
growth of lambs, 0.7%
suggested for cattle,
more for high produc-
ing cows.

0.1 ppm indry ration .
(for nonlactation, 2 mg/
head daily). 0.8 ppm
for pregnancy or 8 to
12 mg. More may be re-
quired when soybean
meal or other goitro-
genic feeds are fed
heavily.

~ Small amount appears

to prevent dental
caries.

Cows: 20 ppm in dry

ration for normal repro-
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Deficiency Symptoms

Rickets, enlarged joints,
wobbly gait, lack of appe-
tite, stiff legs, arched back,
swelling of pasterns, lame-
ness, calves def. in Ca, P
or vitamin- D.

Grass tetany (or grass
staggers), twitching of the
skin, staggering or un-
steady on feet, down.
Common with cattle graz-
ing rapidly growing, succu-

" lent pasture, or similar

green chop and occasion-
ally stored feeds. May be
uggravated by high N and
potassium levels in feeds.

Overall gnuscle weakness,
loss of appetite, poor intes-

“tinal tone with intestinal

distension; cardiac and
respiratory muscle weak-
ness and failure.

Goiterous (big neck) calves
frequently dead or-hair—-
less. Failure to show
estrus, high incidence of .
retained placentasin
mature cows.

Toxic above 10 ppm. De- -
formed teeth and bones.

Newborn: Deformed
bones, enlarged joints,

duction and offspring. _ stiffness;twistedlegs, ~

~Normal growth at

lower levels,

shorter humeri ({foreleg),
general physical weakness
of newborn calves. Defi-



22

. KEEPING LIVESTOCK HEALTHY

Nutrients and Their Functions (Continued)

Nutrient

Iron
(Fe)

~ Copper
- (Cu)

Cobalt
{Co)

Vitamin B,
{cobalamin

Selenium
(Se)

Sulfur
(S)

Function e

Reauirement

Formation of hemo- / Growth, 150 mgfcwt/ -

globin.

s
Respiratory pig-
ments of blood, ..

. |ome enzvmes.

Microbial synthesis
of vitamin B, i in
rumen,. *

Energy metabolism,
maturation of red

blood cells.

Muscle integrity.n |

Synthesis of S-amino
acids, Co-enzyme A.

day for growth, 100
ppm; in adult ration 2
grams per day.

5 ppm dry ration, 6-8
ppm suggested. In-

" creases with high molyb-

denum intake.

0.1 ppm in dry ration (2

- mg/day).

C#lves},p mg/cwt/day.

Uncertain: believed

0.05 ppm minimum.

0.2% mdrvramnn 18

“to T0parts Nin hlgtg
* "NPN rations. ‘

o~

Deﬁczency Symp toms

ciency could occur m cattle
fed high-grain, low rough-
age rations where symp-
tom could be ataxia (un-
coordinated movements).

Anemia—particularly in
calves maintainéd on milk.
Seldom in adultlcattle.

"‘Coast disease''ror '‘salt
sick” in Fla.»Anein.i& still-
birth of young, loss of
wool in sheep, incoordina-

tion of hind legs, sudden

death in cows due to heart
degeneratxon ‘Baby pig

“thumps’ ‘due to Cu and
iron deficiency. .__

Loss of appetite, anemia,
emaciation, low appetite
for grain. Calves unthrifty,
poor ap'petite,. first to
exhibit symptoms be-
cause low vitamin B,,
content of milk.

(See above.)

Nutritional muscular dys-
trophy; high calf and.lamb.
mortality; retained pla-
centas increased; liver
necrosis (degeneration)

in pigs. Toxic above 3
ppm. ‘

Lowered production, poor

~ nitrogen utilization. Cellu-

lose digestion and conver-
sion of lactate to pro-
pionate.
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Nutrients and Their FurictionsTC'ontinued)_

Requirement

Calves: 9 ppm in ration
was adequate for nor-
mal growth and appear-
ance. About 20 ppm
may be desirable for
lactation.

3000 IU/cwt/day’or

6 mg carotene/cwWt/day;
no lactation req‘i’iire-
ment except for health

. alimentarytract and of animal. -

Nutrient  Function

Zinc . Enzvme svstems.

Vitamin A Growth, differen-
tiation and health
of epithelial tissue;
especially of eyes,
respiratory mucosa.

B

Vitamins'

Niacin, Nicotin or
Nicotinamide.

Thiamin B,

Synthesized by organ-
isms in normal func-
tioning rumen to meet

requirement. Calves to -~

weaning; contained in
milk.

Energy metabolism
enzymes.

Prevented by 0.65 mg
thiamin-HCl per kg of
liquid diet or 0.065 mg

. per kg. live wt.

23

Deﬁciéﬂncy Symptoms

Itch, hair slicking, stiff
gait, swelling of hocks and ‘
knees, soft swelling above
rear feet, rough and g
thickened skin, dermatitis
between rear legs and
behind elbows. Undersize
testicles in bull calves and
low fertility in‘cows have
been attributed to zinc
deficiency.

Night blindness, bulging

and watery eyes, muscle
incoordination. Bronchitis
and coughing may pro-
gress to pneumonia.
Chronic symptoms:
roughened haircoat,
emaciation; hairless or
blind calves if dam defi- ,
cient, edema or swelling of
the brisket and forelegs
(anasarca), abortions.
Young calves, weakness

» at birth, susceptible to

pneumonia and digestive
infections, watering of the
eyes, cloudiness of the
cornea, protrusion or
“bulging"’ of eye followed
by permanent blindness
and death. SRR

Deficiency symptoms pro-
duced only with abnormal
restricted diets. May occur
in calves with prolonged
severe scours or fed arti-
ficial milk diets.

Dermatitis and necrotic
lesions in mouth.

Polioencephalomalacia.
Necrosis in the gray mat-
ter of the brain. Muscular
incoordination, tremor,
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Nutrients and Their Functions (Continued)

Nutrient Function

Riboflavin B,

- Biotin

Pantothenic acid.

Folic acid'.

Vitamin B,,

Pyridoxine
7

Choline

Vitamin C
(Ascorbic
acid) - ._

Vitamin E  Antioxidant, mus-
~ {alpha-to-  cleintegrity.
copherol) '

Requirement .

Deficiency Symptoms

~‘grinding of teeth, convul-

Calves <0.07 5 mg/kg

live weight or 0.65 ppm
in liquid diet.

0.01 mg/kg liquid diet;
1.0 ug/kg body wt. ‘

A
< 1.3 mg/kg liquid djet.

0.39 mg/kg liquid pre-

vented in lamb.
0.34-0.68 ﬁiicrogram
(ug) per kg live weight.
<0.065 mg/kg wt. -

260 mg/kg liquid pro-
moted recovery. -

Synthesized in tissue

‘of ca}veé and adult
‘bovines.

/

‘Calves: lesd than 40 mg/
" day. Adults not estab-

lished. 1-2 g (1000-2000

- units) fed to cattle pre-

vents oxidized flavor in

- milk having high cofxp}er
content. Poultry 2 mg/ -

1b. feed.

sions. High blood and
urine’lactate and pyru-
vate. o -

Lesions around the corner
of the mouth, eyes and
nose, damp haircoat, loss

" of hair, copioussalivation

and lacrimation.

Paralysis of hihd quarters.

Lack of growth and emaci-

ation. Scaly dermatitis -
around eyes and muzzle,
susceptible to respiratory
infection. :

Lack of growth and emaci-
ation, leukopenia (low
WBC).

Lack (I)f- growth and emaci-
ation (see Cobalt).

Lack of-appetite, epilepti-

. form fits, demyelination of

peripheral nerves.

Extreme weakness,
labored breathing wit;hT
in 6-8 days.

Other species—scurvy,
loosening of teeth, sub-
epithelial hemorrhage and -
other problems related to
faulty collagen formation.

Nutritional muscular dys-
trophy; white muscle dis-
ease in calves; stiff lamb
disease; stiff legs; sudden
death from heart muscle
degeneration. Heart, dia-

phragm and intercostal

muscles show light
streaking. |

=
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WATER

Last, water is the most important constituent of the cow’s diet, although it is
seldom thought of as such. The cow can go several days without feed but one
day without water will cause a precipitate drop in milk production, two days
without will make a very sick animal, and three days without will likely kill the
animal. Adult cattle consume water in proportion to the amount and moisture
content of feed consumed, level of milk production, and environmental tem-
Jperatures. An average cow eating 20 kg of dry matter dally and producing
90 kg of milk will consume about 120 liters or approxnnately 30 gallons of
water daily. Milk productlon will be higher if water is available free chbice.

From a health standpoint there are some other important fact%rs ahout cat-
tle nutrition to keep in mind. The first is the nature of the beast.Cattle are
ruminants, as are sheep and goats, with a digestive system th d;f?ér mark-
edly from simple-stomached animals such as the horse, the pjg, and mn. The
cow’s stomach is divided into four distinct compartments des1gnated in order
of progression as rumen, reticulum, omasum, and abomasum. The rumen is
basmally a large fermentation vat where the actlon of bacteria and other micro-
organisms begin the digestive process by canverting fiber into usable energy
forms. It’s this capacity to utilize fiber that makes the cow unique.

DIGESTION IN COWS -

We hear a lot these days about how cattle v'compete with man for available grain
thereby contributing to the world food shortages. Nothing could be further
from the truth. Even under our system of finishing beef cattle in feedlots less
than 20 percent of the animal’s lifetime feed intake is grain. Most of it comes

-from grass which man couldn’t digest even if he could swallow it. In terms of
food resource utilization alone, beef is a real bargain.

- The cow doesn’t have upper incisor teeth and eats grass more by pulling it
off than biting it off as a horse does. Similarly, a cow will take a mouthful of
hay and chew it very little before swallowing it. Most of her'jaw motions when
eating are directed toward mixing the hay with saliva, waddingt into a bolus
and swallowing it. It’s this failure to chew tlmat contributes to the cow’s pro- .
pensity for swallowing foreign objects, especially pieces of wire that are tq.ngled
in hay. These eventually gravitate to the lowest part of the digestive tract, the
reticulum, where they sometimes perforate the wall, causing peritonitis.

Ingested feed in the rumen-is churned by rhythmic contractions which nor-
mally occur two to four times a minute. The fermentation and digestion proc-
ess, aided by rumer microorgahisms, is going on constantly. When the cow
is at rest she voluntarily regurgitates part of the rumen contents, chews it
awhile, and swallows again. The process is called rumination, and the regur-
gitated ingesta is called a~*‘cud.” Most of the cud whth swallowed passes into
the reticulum. -
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Metal found in a cow’s rumen.

Occasionally a cow will drop a cud out of her mouth, and it was a favorite
old wives’ tale that losing a cud would make a cow. go off feed. There is no
truth in this. However it is good therapy to give a cud from a healthy cow to
one that has been or is off feed. When you see a cow chewing, simply open her
mouth and remove the cud she is chewing on. Then put it in the mouth of the
cow that has been off feed. This has the effect of inoculating her rumen with
normal rumen microorganisms, which will frequently restore digestive function
and improve appetite.

Rumination and health. Normal rumination is a good indicator of the ani-
mal's health. Rumination is absent in such diseases as traumatic gastritis, milk
fever, and most digestive disorders. Rumen activity will be greater than nor-
mal in diseases causing diarrhea. Because digestion in the cow is first a fermen-
tation process she is subject to some problems rarely seen in non-ruminants.
Radical changes in diet such as excessive amounts of grain change the rumen
pH from slightly alkaline to acidic which is not desirable for rimen microor-
ganisms and they die. This leads to'incomplete digestion and rumen stasis, the
results of which can be fatal F ermentation with evolution of gas is a normal
digestive function. However, if the cow eats large amounts of lush green pas-

ture, especially clover or alfalfa, excess gas will be trapped in a froth causing
bloat which can be rapidly fatal.

el
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It the cow is sick and not cating, important alterations in rumen digestive
activity take place that have a bearing on her recovery, Without a daily addi
tion Bf nutrients to the rumen, protozoa decrease alimost to zero, bacteria de-
crease to 10—=25 percent of normal and the balance between bacterial species is
altered. All of these changes reduce fermentation activity by 10—15 percent of
normal, which reduces the unimal‘fcfwrgy supplhvinboth quantity and quality,
cuts off the supply of wafer-soluble vitamins, and increases susceptibility 1o
acidosis and other digestive disturbances,

An important. consideration in restoring the sick animal to health is the
restoration of normal rumen activity. Poor quality hav high in fiber and poor
quality silage should be avoided. Rather, th#Hh&st quality hay available should
be selected and grain intake should be increased gradually as appetite improves.

. Although some absorption of nutrients takes place in the rumen, most oc-

curs further along in the digestive tract. From the reticulum, ingesta passes

to the omasum and then to the abomasum. From the abomasum down through .
the intestinal tract the digestive process is comparable to that of simple-

stomached animals. The difference is primarily one of size. The gut is subject

to the same ailments seen in other animals.

Two Systems. Ruminant nutrition really must be concerned with two bio-
logical systems, the microorganisms in the rumen and, of course, the animal
itself. The feed offered must be conducive to proper microbiological metabolism

Feed for animals should nor be placed on the ground. Fecal contamination
leads tointernal parasitism. L

L .. . K [ ke
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and the end product must meet the nutrient needs of the animal. Since diges-
tion is dependen‘t on rumen microorganisms, it follows that their activity must
be the first concern. Abrupt changes in diet are often detrimental. The most
common example is what happens every spring when cows are put on pasture
for the first time after a winter diet.of perhaps dry hay, corn silage, and grain.
If they are turned out directly on pasture without being fed some hay first, a
few cows will bloat in a matter of a few hours but almost all will have diarrhea
in twelve hours or less. This is not so much because fresh grass has a laxative
effect, which it does to some degree. It occurs primarily because the rumen or-

ganisms aremnot adapted to it. After a week or so at pasture, the cows’ manure

will return to a normal consistency.

The matter of rumen microorganism adaptation is especially important when
alternate protein sources are used. Protein is usually the most expensive in-
gredient in the cow’s diet and it is frequently advantageous to use a substitute.

Urea is the chemical usually used and the cow can derive up to 30 percent of
her protein needs from it. It may be added to the grain or to the silage as long
as it is thoroughly mixed. Urea itself has no nutritional value whatsoever. But
in the rumen it breaks down to its Cbmponent elements and the rumen micro-
organisms utilize the nitrogen ion to synthesize amino acids, which are protein
precursors used by the cow. If too much urea is accidentally fed or it is fed at

too high a level for cows not conditioned to it, death may result. This happens -

hecause the nitrogen is not utilized fast enough by the rumen organisms and
an excess of ammonia, fatal to the cow, is produced. Urea, not exceeding 3 per-
cent of the grain ration, can safely provide 30 percent of the cow’s protein
needs once the rumen flora have been adapted to it. The majority of formula

dairy feeds contain some urea and it is commonly used in liquid protein sup-
&
plements.

=

VITAMINS & MINERALS

Although the chief concern in cattle nutrition is with energy. protein, and the
minerals calcium and phosphorus, attention must be given as well to vita-
mins, trace minerals, and salt. The B vitamins are largely synthesized by
rumen microorganisms so that supplementation for the healthv cow is generally
not required. The fat-soluble vitamins, A, D, and E, are more of a concern. Vi-
tamin A is the most important of the three. It and its precursor, carotene, are
found in green feeds and grain so that supplementation is not required when
cows are on pasture. However, it oxidizes rather rapidly in storage so that hay
that was high in Vitamin A when cut will have very little after six months In
storage. If stored hay or silage is a major part of the diet, Vitamin A supple-
mentation. in the feed or by injection, is usually necessary. Vitamin A 1s
routinely added to most commercial grain mixes.

Vitamin D) plays an important role in calcium metabolism and is sometimes
used prophvlactically in high doses prior to calving for the prevention of milk
fever. Tt is symthesized by specialized cells in the skin under the action of sun-
light. Deficiencies are unlikely to occur in adult cattle except where cattle are
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housed indoors constantly. Def1c1ency in calves causes rickets and this vitamin
is usually added to milk replacers to prevent this possibility. Vitamin E plays
a role, with selenium, in muscle metabolism. A deficiency of either leads to a.
sometimes fatal condition in calves and lambs called white muscle disease. This
is more likely to occur on an all-milk diet, which is a reason for gettmg some
grain and hay into the diet ag early as possibje.

The need for the essential trace elements and salt can be met by qlvmg cat-
tle free access to trace mineralized salt (sometimes called *'blue” salt). The
addition of an equal part of ghcalcwm phosphaﬁe will help to maintain an ade-
quale calcium and phosffhox us.intake. The mixture should be put in a con-

tainer-protected from rain and placed in an area where the cattle have daily
access. '

Horses

With the advent of the tractor and automobile, horse numbers declined pre-
cipitously during the 1930s and 40s to a point where immediately after World
War II many people believed the future of the horse was very limited. As a con-
sequence, most colléges and experimental stations discontinued equine research
and husbandry programs. However, with the unpredictable resurgence of in-
terest in the light horse, it, is evident, w1th the advantage of 20/20 hindsight,
that this was a mistake.

One result of the temporary decline of interest in the horse is a lack of good
research data on equine nutrition. Only within the past ten years has this im-
portant area begun to get the attention it deserves and there is still much to
learn. Until this time, equine diets have been largely a ‘matter of trial and error,
unfownded opinion, and even superstition. There are horsemen today who believe
the only safe and 'satisfactory diet for horses is timothy hay and oats. This
opinion, has been thoroughly discredited but there are factors about the horse
and diet that-have a profound influence on health. 5D
~ Although the horse is an herbivore like the cow, its digestive system is en-
tirely different. The horse has only a simple stormach comparable to the fourth
compartment of the cow’s stomach. It has limited capacity, and the horse,al-
" though it needs some roughage, cannot handle the volume the cow does to
‘meet its energy requirements, especially when heavy work.is required.. If fed
enough, the horse can survive on hay alone, but the volume required frequent-
.1y results in chronic abdominal distention referred to as.‘‘hay belly'" which is
undesirable, particularly for a show animal. The horse doing heavy work must
get most of its energy needs from concentrates.

The energy requlrements of the horse are.comparable in some ways to those
of the gasoline engine. The greatér the power output required, the greater the
fuel consumptlon As a rule of thumb, the horse needs 1'2-1% pounds of goods
quality hay per'100 pounds of body weight to maintain his condition. In addi-
tion, if he is doing light work he needs %-1%2 pounds of grain per hour of work,
and for heavy work this need goes Up to 8 pounds of grain per hour of work
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Like the cow, the mare during advanced pregnancy or during lactation has an
additional requirement for energy ranging from %2-1% pounds of grain per 100
pounds of body weight. While these figures are good guides they are not abso-
lute, and the horseman must feed according to the needs of his individual ani-
mal. The most éommon error in feeding light horses is overfeeding. The result-
ing obesity contributes to lack of stamina, liver disease, and leg problems, as
well as foaling complications for the mare.

WHICH GRAIN?

A variety of grains can be used to meet the energy needs of the horse. Oats are
traditional and good. They are higher in fiber and lower in energy than corn
and wheat and therefore overfeedmg is less likely to have health repercussions.
Many horsemen feel that corn is ‘““too hot’’ for the horse and will cause indi-
gestion and even laminitis. This is not'true if the corn is fed on an energy
equivalent basis. It's common practice to feed grain to horses on a volume
-rather than a weight basis as used with other species. If, for example, you are
feeding six quarts of oats twice a day to a working horse and decide to use
shelled corn instead, the same measure will provide almost twice the energy
needs because corn weighs 1.7 times as much as oats. Cut the volume in half
and you will have no difficulty, but make any feed change gradually over a
period of several days because the horse ns particularly sensitive to radical
change\s in diet. Abrupt change frequently causes mdlgestlon and colic.

The protein requirement of the mature horse is much less critical than that
of the déiry cow or dairy goat. The horse needs protein at the level of about 8-10
percent épf the total ration and this is readily met by a combination of hay and
' “grain. The requirement increases durmg pregnancy and lactation and can be
met by switching to mixed hay with a higher percentage of legumes or to a
grain mix formula that includes a higher percentage of protein. The weanling -
needs con%xderably more high-quality -protein than the mature horse. To pro-

vide the 14-18 percent of protein needed in the weanling’s diet, creep feeding
is usually r&ecessary

\

|

QUALITY 'OF FEED

A word of caution should be given about hay. Any grass or legume hay of good
quality is satisfactory from a nutritional standpoint but never feed moldy or
“smoky’’ hay to horses. Mold spores and dust are largely responsible for the
chronic lung disease pulmonary emphysema or ‘‘heaves’ in the horse. Moldy
grain is equally hazardous from the standpoint of mycotoxicosis. The horse,
the pig, and the chicken seem to be particularly susceptible to poisoning by
the toxins that some molds produce. Both of these problems can be avoided
largely by paying attention to feed quality.

Grain for the horse (and in fact for all livestock) should be coarsely ground
or pelleted. Finely ground grain is less palatable and dusty but, more impor-
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Feeding hay from a rack reduces waste and prevents fecal contamination.

tant, when swallowed it may lodge in the esophagus, causing the animal to
choke. This is a serious condition requiring prompt professional attention.
Although the specific nutrient requirements of the horse have not been
investigated as thoroughly as thode for the cow and pig, enough information
is available so that some valid recommendations can be made. If you know the
composition of your own hay from forage analysis or use the average composi-
tion from feed analysis tables the following recomMendations will be useful:

Requirements Expressed as Percentage of Diet

Category Protein Calcium Phosphorus®
Weanling 14-16 0.7 0.4
Mature 8-10 0.35 0.25
Late Pregnancy 11-12 0.4 0.3
Lactating 13-15 0.6 0.35 ”

Note that the calcium and phosphorus requirements for the weanling as a
percent of daily intake are much higher than for the mature horse. This is to
meet the need for rapid skeletal growth. Calcium and phosphorus are the two
most important minerals for the horse. Grains are rich sources of phosphorus,
and if the horse is being feddrelatively large amounts of grain, phosphorus is
likely to be consumed in excess in proportion to calcium unless legume hay is
also being fed. Over a period of time this imbalance will cause a deminergliza-
tion of bone and a disease called nutritional secondary hyperpara#®hyroidism or
‘“‘big head.” To avoid this condition, additional calcium must usually be added
to the diet. . '
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The horse also has a relatively high requirement for salt, especially when
sweating from hot weather or strenuous exercise. The mature horse needs 50-
60 gm (2 ounces) of salt daily and considerably more when sweating. The need
for salt and extra calcium can be met by free-choice feeding of dicalcium phos-
phate and trace mineralized salt as recommended for cattle. When salt is first
fed free-choice, be sure an ample amount of fresh water is available in case the
horse eats too much. Once his initial cravmg for salt is satisfied, he will con-
sume only enough to meet his needs.

Swine

Of all the farm animals, the dietary needs of swine most nearly parallel those
of man. Pigs are omnivores—that is, they can utilize energy and protein from
both vegetable and animal sources to meet their requirements. This ability,
coupled with economics, for years made garbage feeding a part of many swine
enterprises. From a disease control standpoint, however, feeding garbage is
hazardous because pathogenic organisms may be present in the meat scraps
that will infect pigs. The last outbreak of foot and mouth disease in this country
occurred this way in 1929, as have many outbreaks of hog cholera since. Be-
cause of the disease transmission hazard, feeding raw garbage to pigs has been
made illegal, and some states have banned the feeding of cooked garbage as
well. Undoubtedly, many people who keep one or two pigs for their own use
continue to feed their own household garbage because it reduces the feed costs
and helps to solve a disposal problem. There is nothing wrong with the practice
provided raw meat scraps are not included. But for all practical purposes, gar-
bage feeding as a commercial enterprise is no longer a con81deratlon in swine
nutrmon
The question, then, is what to feed for maximum economical rate of gain and
for a minimum of nutrition-related disease problems. Perhaps because of its
rapid growth rate and small stomach capacity compared with the ruminant, the
_pig seems more susceptible to disease conditions resulting from vitamin, min-
eral or amino acid deficiencies. There is a wealth of information available as a
result of intensive research on these conditions that, with a few exceptions, is
beyond the scope of this book. It is important to the professional swine nu-
tritionist responsible for formulating commercial rations. Most of the land
- grant universities have good bulletins available on swine nutrition for those
needing more detail, and thereare a number of good texts on the subject.

FORMULA FEED

If you are raising just a few pigs as a hobby gr for your own use, probably the
‘easiest way to avoid nutritional problems is o use a formula feed prepared by
a reputable milling company for the class of p u aré feeding. Most com-
panies have rations available as pre-starters for pigs one to four weeks old,
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starters for pigs one to four months of age, finishers for pigs four months to
market weight, and maintenance rations for sows and boars. Although perhaps
not the cheapest, in the long run this may be the simplest course to follow. ‘

However, if you have some home-grown feed available, it certainly can be used
if a few basic nutritional needs of the pig are kept in mind. Pigs have a very lim-
ited capacity for roughage, and total fiber in the diet for young pigs probably
should not exceed 7 percent. For sows there is some advantage to increasing
this to 15 percent to keep them from getting too fat and to reduce the problem
of constlpatlon so common when sows are put in crates at farrowing time.
Good- quahty alfalfa or other legume hay can provide up to 20 percent of swine
diets. This can be in the form of pasture or as alfalfa meal in the ration with the
balance being grain.

The general need of swine for diets containing 75-80 percent energy and 16
percent protein (higher for young growing pigs) dictates that most of the diet
must be grain when both composition and economy are considered. To avoid
deficiency disease problems, a cambination of grains should be used.

Corn is an excellent source of energy for pigs. It is usually the cheapest and
is commonly equated with fattening. Whenever we think of high-quality meat
we usually think of “‘corn-fed’’ pork or ‘‘corn-fed” beef. Over the short finish-
ing period a high percentage of corn can be used without difficulty. But if corn
makes up most of the diet for the pig’s lifetime, disease problems will occur be-
cause corn is deficient in the amino acids, lysine and tryptophan, as well as
calcium and total protein. Without supplementation, pigs maintained on a corn
diet ‘'will suffer stunting and skeletal disease problems such as osteodystrophy.
Using a mixture of grains will reduce this possibility.

Of course, the various amino acids, fatty acids, vitamins, or minerals that
may be deficient in a diet can be supplemented. But, how much and what to
add is a job for the professional nutritionist. Compared with the herbivores,

Pigs can make good use of pasture.
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such as cattle and horses, the pig is much more sensitive to dietary deficiencies
because much less of the digestive process is done by microorganisms, which,
in the cow for instance, synthesize the B vitamins the animal needs.

HEALTH PROBLEMS

There are a few nutrition-related health problems in addition to deficiencies ‘
" that should be mentioned. Moldy feed should never be fed to pigs because they

are very sensitive to the toxins that some molds produce. Giberella zeae, a com-

mon grain mold, produces a toxin that has the same effect on the pig as female
" hormones. Sows and gilts fed diets contaminated with this mold have lowered
conception rates and sometimes reddening and swelling of the vulva as well as
enlargement of the mammary glands. The condition is reversible when the con-
tamirtated feed is removed but it may take several months for normal fer-
tility to be restored.

Baby pigs frequently suffer from iron deficiency anemia. This is because they
are born with little iron reserve and sow’s milk is very low in iron. Symptoms
- generally appear one-three weeks after birth and include listlessness and
failure to grow. Perhaps the most dramatic symptom, aside from possible sud-
den death, is the spasmodic contraction of the diaphragm and simultaneous
expansion of the rib cage, from which the disease gets the name ‘‘thumps.”

Fortunately the condition is readily preventable by several methods. Feeding
additional iron to the sow has no value because it is not passed through in the
milk. One of the early and still widely used practices is to put a few chunks of
sod in the pen where the baby pigs can root around in it and even lick or eat
some of it. A second method is to swab the udder of the sow with a ferrous
sulfate solution (one pound in three quarts of water), so that when the piglets
nurse they also get some iron. Perhaps the most certain way to be sure they
get adequate iron supplementation is by intramuscular injection of iron dex-
tran when they are two or three days old. A number of preparations are com-
mercially available for this purpose. Once piglets begin to eat some starter ra-
tion, their iron intake usually will be adequate to prevent further problems.

USE OF DAIRY RATIONS

Some people raising just a few pigs for their own use will feed them dairy ra-
tions or even horse feed. The pigs will usually do all right on it, but a note of
caution should be injected regarding the use of dairy ration. Many formula
dairy feeds contain urea that, we have explained, the cow’s rumen bacteria can
convert into protein components. Pigs don’t have this capacity and if dairy ra-
tion is their only feed, protein deficiency may result that will cause poor growth
rates. If, for example, the tag on.a 16 percent protein dairy ration feed bag
says something like ‘‘contains 3 percent protein equivalent from non-protein
nitrogen sources (NPN),” it means that the feed actually contains only 13 per-
cent natural protein. This would be too low for optimum long-term maintenance
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of swine. Urea by itself has no nutritional value and it is also a highly toxic
chemical when consumed in excess. It could easily kill a pig.

SALT AND WATER

Last, in addition to the usual nutrients, pigs need salt and a good supply of
clean water at all times. On a comparative weight basis, pigs will consume twice
as much water as dry feed. In hot weather their consumption will double.
- Young growing pigs may drink water equivalent to 20 percent of their body
weight daily but as they get.older this amount declines to about 7 percent. In
any case, the water should be fresh, preferably from fountains or drinking cups.
If you must water them by hand, don't just add to what is left in the trough or
pan. Empty it out and give them a clean supply daily because any feed rinsed
off their mouths when they drink will settle to the bottom, where it not only
sours but provides a good place for pathogenic bacteria such as Salmonella spp.
to grow. For the same reasons, a mud hole is not a healthful water supply for
pigs.

If you are using some home-grown grains to build your own swine ration, I'd
strongly advise you to get some professional help in making up its formulation.
Your local Cooperative Extension Agent can help or steer you in the right di-
rection to get some help. Because you will need some supplements, your feed
dealer can help, too. Making up a swine ration on a “by- -guess-or- by-gosh’’ basis
will sooner or later lead to def1c1ency disease problems, espec1ally if your pigs

are raised in total confinement where they must depend solely upon you for a
balanced diet.

Sheep and Goats

Some goat enthusiasts will no doubt take offense at having their favorite spe-
cies lumped together with sheep in this brief discussion of nutrition. Let me
assure them now that this is purely for pragmatic reasons. Very little work has
been done on the specific nutrient needs of the goat. Anatomically and physgio-
logically, as far as diet goes, their needs are essentially the same as the cow and
the sheep for proportional body weight.

Goats are unique in only one respect. For its size the goat can consume sub-
stantially more forage than the cow or the sheep. Their ability to consume twice
the volume makes it possible for goats to survive and produce milk on margin-
al pastures where a cow would starve. It does not, however, confer on them
the ability to recycle tin cans, as some people seem to think. For a dairy goat to
be productive it must have adequate good pasture or hay to meet at least half
its needs, with the balance coming from concentrates such as dairy ration. As
a rule of thumb the milking doe should get about a half-pound of dairy ration
daily for each quart of milk produced, in addition to as much pasture or hay
as she wants. Between lactations, pasture or hay alone will usually suffice.
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Flocks should be observed frequently for signs ofillness. Photo courtesy °
of Warren Brannon

$

When fed in this manner with a clean water supply avdilable. a goat will have
a minimum of nutrition-related health problems.

The nutrient needs of sheep have been extensively studied. In fact, because
of its size and economy, the sheep has served as the experimental model for
most of the basic nutrition research that has subsequently been extrapolated
to the cow. From this you can correctly infer that the needs of the sheep are the
same as those of the cow in proportion to its body weight.

For the person who keeps a few sheep as a hobby with costs secondary to
the pleasures of ownership, this knowledge simplifies the feeding problem. Good
pasture or hay supplemented with some dairy ration during advanced preg-
nancy will usually free the animals of nutritional problems. Commercially,
however, the situation may be quite different. Sheep not only have a relatively
low unit value but the margin of profit is also small. Because feed costs make
up about 75 percent of the cost of production, this is where the greatest sav-
ings can be made. Unfortunately, some growers try to save too much, and the
end result is poor fertility, small lamb crops, reduced rate of gain, and a variety
of disease problems—not the least of which is sometimes plain starvation.

THE RIGHT COMBINATION

Sheep get along well on combinations of pasture, hay, silage, and grain. The
possible combinations are almost infinite and the choice will depend on avail-
able feeds and their cost. No single combination can be said to be the best but
the serious sheep grower can find guidance in the NRC recommendations re-
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ferred to earlier or the Sheepman’s Production Handbook, published by Sheep

Industry Dévelopment, Inc., 200 Clayton St., Denver, CO 80206.

While it’s important to maintain sheep on an adequate diet, it’s also impor-
tant from a health standpoint to recognize that individual animals respond
differently to the same nutrient intake and that nutritional needs vary depend-
ing on the status of the animal. With most species the owner’s eyeball is usually

, the best diagnostic tool to determine whether the animal is getting enough to

eat: If your-sheep look thin, feed them more; if they look too fat, feed-less. Ex-
cept in the head of the experienced shepherd, however, the eyeball is not nedrly
as useful to determine the status of sheep, because of the wool covering. I have
seen sheep that were actually emaciated and yet the owner was unaware of it.
To determine body condition on a sheep one has to feel down over the shoulder
and loin with the fingertips. If all you feel is bone, better feed them more. Con-
versely if you have trouble feeling'bone through the fat, feed them less.

Always remember that while we may have good data on the protein and
energy needs of animals, the numbers given are only averages, not absolutes.
Judgment must be used. Economically, it’s important to feed sheep the minimum
needed, recognizing that minimum needs change. For example a 140-pound dry
ewe early in gestation will get along on about 3% pounds of alfalfa hay daily
without supplementation. The same ewe during the first months of lactation
will need 5 pounds of alfalfa and % pounds of corn daily and even then will prob-
ably lose some body weight. Like cows, most sheep cannot consume enough feed
to replace the energy lost through high milk production. Especially in ewes with
twins or triplets, this negative energy balance is largely responsible for ‘‘preg-
nancy disease” or ketosis. This common metabolic disease is largely preventable
by keeping ewes on a minimum maintenance diet early in gestation to prevent
obesity and-then raising energy intake during the last four-six weeks of preg-
nancy and during early lactation.

LOOSE SALT N

Like other livestock, sheep and goats need salt in addition to the usual nu-
trients. This should be fed as loose salt rather than in salt blocks. They are more
inclined to bite'a block rather than lick it like a cow or horse, and in so doing
may br their teeth. Depending’on diet, they usually need additional calcium
and ph:'&&rus The best way to provide all three is to feed a mixture of equal
parts of dicalcivm phosphate and trace mineralized salt. This may be fed free-
choice. However, as a management technique for sheep at pasture it’s a good
idea to hand-feed the mxxture in a feed trough about once a week. This not only
gives you a chance tp observe thé flock at close quarters, but also keeps the

sheep accustomed to people in the pasture, making them easier to handle when
the need arises.

 FEEDING ORPHAN LAMBS

Orphan lambs, unfortunately, are a common part of the sheep business and how
to keep them alive presents a problem. Sometimes a ewe with adequate milk
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and only a single offspring can be persuaded to adopt them. But more often it's
a bottle feeding proposition best delegated to one of the children in the family.
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commercially available or with a baby bottle. The orphans always should have
colostrum early in life from their dam or another ewe. If calf milk replacer musat
be used, select one formulated for veal calf production that has a fat content
of 25 percent or more. Older (three-four weeks) lambs usually cai: be taught to
drink from a nipple or from a conventional pail.

Photo courtesy of Warren Brannon

Creep feeding lambs for maximum growth rate.

An ample supply of clean fresh water is important for all livestock. But it
has added importance in preventing the common problem of urolithiasis, seen
in wethers and rams. This condition results when stones composed of precipi-
tated mineral salts form in the urinary bladder and are flushed down the urethra
where they may lodge in the urethral process of the male. Because of anatomi-
cal differences, urolithiasis rarely happens in the female. Especially in wethers
on full feed these calculi may plug several centimeters of the urethra. This
makes urination difficult or impossible and a ruptured bladder is the usual fatal
sequel. Increased water intake to reduce the concentration of dissolved salts in
the urine effectively reduces the prevalence of this condition. In the lamb feed-
lots where this condition is s ost frequently, it is common practice to en-

courage water consumption®¥y#dding additional salt up to 10 percent of the
daily ration. '
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Summary

A great variety of nutrients is available to feed livestock. The ruminants,
cattle, sheep, and goats, have similar needs as far as dietary components are
concerned and, generally speaking, the amounts needed vary only according
to body weight and stage of lactation. The horse is closely related, although its
energy needs are higher when working-and its stomach capacnty is less. The pig
is quite different in its needs.

Remember that good nutrition is fundamental to good health. Deficiency
diseases are usually insidious and slow in onset and the response to correction
of a deficiency in most cases is not dramatic. Diagnosis is often difficult. Help,
if you need it, is-available from your veterinarian, your Cooperative Extension
Agent, the animal science departments of the land-grant universities, and

most of the larger feed companies. If you suspect a problem, don't hesitate to .

seek their advice. 4 _ ,

. To prevent problems, use only good-quality nutrients undamaged by weather
or-spoilage in recommended amounts and keep a supply of fresh clean water

available at all times. ) o .

Proper _féeding of livestock has become a much more scientific process than
it was at one time. There is a wealth of good research information available
from the animal science departments of the land grant universities pertaining
to nutrient requirements and composition of feedstuffs. It remains for the
herdsman to utilize this information to best advantage.

Even tﬁe/process of ration formulation has been simplified. It is possible to
buy computer programs for use in your personal computer that, when your
data arglfed in, will do all the calculations for you. The same type of service is
avai[ayﬁ/le from most feed companies, animal science departments and, in
the major livestock production areas, from private nutrition consulting firms.

Remember, vthough'. that nutrition recommendations are averages, not
absolutes. No two animals respond alike and the best scientific information
available will not totally r‘eplace the judgment of the good herdsman.




CHAPTER 3

Housing and Health

Cattle

The environment in which the cow is kept plays an important role in health. If
survival is the only consideration, shelter requirements of cattle regardless of
temperature are minimal. If they have enough to eat they get along very nice-
ly with nothing more than an open shed to provide shade in summer and pro-
tection from wind and freezing rain in winter. In fact, this is the way most beef
cattle are kept. Range cattle manage to get along with nothing except perhaps
a grove of trees as a windbreak. It's when man intervenes that health prob-
lems related to housing are more likely to arise. Keep in mind, however, that
when cattle are outside in cold weather, they utilize more energy to maintain
body heat and must be fed accordingly.

Without exception, dairy cattle housing is designed to facilitate materials
handling, to make milking more convenient, or to comply with sanitary codes,
arid always to provide the owner with a way to handle cattle with minimum ef-
fort and maximum comfort. There is nothing wrong with these objectives pro-
vided the health of the cow is considered, too. But when man builds a facility
for his cows he often overlooks or subordinates their needs to his own comfort.

THE TRADITIONAL BARN

The traditional dairy barn in northern climates has a concrete floor with the
cows confined to stan¢chions or tied in stalls. The barn is tightly enclosed in
winter and body heat keeps it warm. High density of cows per square foot not
only keeps construction costs to a minimum but also keeps the barn warmer.
This sounds logical and efficient, but what does it imply for the cow?

The sanitary codes governing commercial milk production require that barn
floors be constructed of impervious material and kept clean. Concrete is really
the only choice and troweling the concrete smooth when installed facilitates
cleaning but makes the floor so slippery it's a real hazard for cows walking on
it. Even if it isn’t smooth when installed it soon gets that way from constant

cleaning and scraping.
}
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To avoid slips and falls a'way must be found to provide better footing where
.cows walk. Some dairymen sxétter superphosphate on the floor to improve
traction. In theory thlg/is good because this is also a valuable fertilizer when
later-spread on the land with the manure. In practice, it’s poor because many
of the superphosphate prills are round and walking on them is somewhat like "
walking on marblgs. Calcite, which is finely crushed limestone, provides ex-
cellent traction but the particles are sharp and get ground into the feet and
cause lameness. Ground limestone is better but tends to be slippery when wet.
There is probably nothing better than sand or gravel lightly spread where the
cows walk. A few wood shavings or sawdust added makes a nice appearance’
and helps fo keep the floor dry. Mechanical grooving of the floor is helpful and
some contractors provide this service.

THE STALL BED

The stall bed must be considered, too, because that’'s where the cow must
stand or-lie day and night. It must be padded or bedded in some manner to
protect her from the constant bruising and irritation that concrete causes. This
becomes especially apparent on the hocks and knees. Adequate amounts of
straw or shavings are satisfactory but because both are a recurring expense
many dairymen use heavy rubber mats designed for the purpose or even in-
door-outdoor carpet. Either is a help but the cows will stay cleaner if some addi-
tional bedding is added.

Another health detriment inherent in the stanchion barn is lack of exercise.
This contributes to rapid hoof growth and the need for more frequent hoof
trimming and, equally important, loss of muscle tone. When total body weight
is considered, the dairy.cow is not heavily muscled. In fact, the description of
“a big bag of guts supported by four posts” is not inappropriate. When there

is loss of muscle tone due to physical inactivity the stage is set for difficulties
" at calving time. Some of the so-called ‘“downer’” cows following calving are
that way because they don’t have the strength to get up unassisted and often

injure themselves trying. Entirely too many cows are unnecessarily lost this
way. '

VENTILATION

Ventilation is another problem directly influencing health. Most barns have a
combination of windows and forced ventilation to provide air circulation and
frequently the combination is inadequate. Inadequate ventilatior leads to high
humidity, condensation on ceiling and walls, and accumulation of stale air—an
ideal environment for pneumonia to start in the herd. With an outside tempera-
ture of 50° F., for example, a ventilation rate of 174 cubic feet per minute is re-
quired per 1,000 pounds of animal housed to maintain the inside temperature
‘at 60° F. From a health standpoint, an inside temperature of 50° F. in winter is
preferable. The agricultural engineering departments at most of the land grant
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universities have excellent technical bulletins on barn construction and ventila-

tion available at nominal cost. Anyone contemplating barn construction should
take advantage of their advice. '

AVOIDING DRAFTS

Another point should be emphasized with respect to ventilation and health.
Cold is not harmful to the cow, but drafts can be deadly. In winter the cow
stanchioned next to a broken or open window with cold air pouring in is almost
certain to get pneumonia. If allowed to move, cows will always avoid these
situations. I was called some years ago as a consultant to investigate what was
reported to be an unusual outbreak of calf pneumonia. It was midwinter and
on this farm calves three months old and up were consistently getting pneu-
monia. The mortality rate was very high. It didn’t take long to confirm that the
calves were dying from pneumonia; several had obvious signs of pneumonia
when I was there. Nor did it take long to figure out the underlying cause.

- This dairyman made it a practice to move calves to a separate barn after
they were weaned. His ‘‘calf barn” was an old, former dairy barn oriented north
and south on a hillside. One side of the barn was below grade and on the other,
westerly side, he had built five box stalls, each large enough to hold five calves.
Windows extended the whole length of the west side. Doors were located at the
north’and south ends and the south door was open. So far, so good! But windows
adjacent to three pens were broken and the prevailing westerly wind at 10° F.
was whistling through those openings with a velocity that must have ap-
proached 30 mph directly on the calves in those pens. Even with a heavy coat
on, I was uncomfortable examining the calves in the pens.

The answer to the problem was simple: Replace the broken glass in the win-
dows to stop the draft! This was done and the mysterious pneumonia outbreak
came to a rapid close. Ironically, this man’s veterinarian had given him the
same advice a month previously but he couldn’t believe the answer was that

simple. As he told me, “I thought fresh air was good for calves.” It is, but not in
a wind tunnel.

FREE-STALL BARNS

One of the reasons for the rapidly increasing popularity of free-stall barns,
aside from construction economy, is improved herd health. In these the cows
are free to move about at will, the stall beds are elevated, bedded usually with
deep sand and sawdust, and the cews lie in them as they choose. The slippery
floor problem remains and, in fact, is worse, but because the cows move about
at their leisure, falls are less frequent. They get some exercise and drafts are
not a preblem because the cow can move. In fact, in the ‘““cold”’ system of free
stall housing with no ceiling in the barn only natural ventilation is required, if

the design is right, to get an adequate change of air.
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Economy and simplicity in datry cattle housing. Free gtalls in an/ open shed in
New England. \

TEAT INJURIES o

Another housing-related health problem is the matter of teat injury. This oc-
curs with both housing systems but is more prevalent in stanchion barns par-
ticularly when the stall beds are narrow or when the cows are fidgety because
they have lice. Cows are not especially bright, are certainly clumsy, and seem
to have a great propensity for stepping on each other’s teats. Sometimes they
even step on their own when they get up. A teat caught between concrete and
the foot of an animal weighing over a half a ton suffers a variety of injuries
ranging from amputation to, at the least, a severe bruise. In any case, it makes
milking difficult and frequently leads to mastitis. This type of accident is more
common when cows are spaced too close together. For the larger breeds such
as the Holstein, stall beds should be at least four feet wide, and a partition be-
tween cows is helpful. A curb of concrete in stanchion barns or plank in free
stalls at the bottom of the partition helps to keep the cow’s feet away from her
neighbor. _

A word of caution about partitions, especially in free stall barns. These should °
be designed so thatcows can't get caught underneath them. Many cows suffer
fractured legs or backs when they are caught under a partition and struggle to
get up.
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Without belaboring the point, it should be obvious by now that with a little
forethought a lot of potential health problems can be eliminated by proper
building design. If you are building a new barn or remodeling an old one, visit
some newly constructed barns in your area to get some good ideas. And talk
with your veterinarian. In practice #ll of us see accidents to animals that could

have been avoided, and we pick up ideas in the many barns that we visit in the
coufse of our daily work.

SHADE NEEDED

If you are concerned only about/the family cow or live in the South, discus&;ion
of construction and housing is moot. The family cow usua[{; survives in what-
ever shelter is provided, although the same considerat H)dn should be given to
ventilation, drafts, and floors. In warm climates the shelter requirement is re-
versed and the prime necessity is shade. Similarly, the housing requirements
~for beef cattle are minimal. All they need is a dry place to lie down and pro-
téctidn from driving rain or snow. An opén shed facing south in a well-drained
~area is quite adequate. A few translucent flberglas;pa’neIS in the shed roof let
" some sunlight in, making it more comfortable for the cattle.
Housing probably has a greater influence on-the health of dairy calves than

“any other class of cattle. Sever,al surveys have shown that 15 percent of the

calves die before two weeks of age, and environmental factors play an impor-

tant role in this excessive mortality. Because of their vulnerability to infectious

diseases, ideally they should be kept isolated from each other and from other

animals. Unfortunately, this adds to housing costs and labor ‘requirements but

some practical compromises have been developed. , i

The system of having a pen in the barn in which calves are kept loose and new

ones added as they are born is most likely to lead to disease problems. Most com-
" mercial dlarymen are moving away from this housing method as rapidly as pos-
sible. Thg typical history of calf pens is that for the first year or so, health
problem$ were minimal. But in the seco d and ensuing years they increased
to a point where every calf put in the pen would develop diarrhea, septicemia,
or pneumonia and die. The reason for this is that calf pens are difficult to keep
clean and dry. They are often)dcated in a section of the barn that is difficult to
ventilate. These problems dre compounded if sunlight is not available. These
factors create an ideal erivironment for pathogens to survive and when new sus-
- ceptible calves are constantly added to the group, the level of pathogens such
as E. coli and Salmonella spp. increases rapidly and they infect every calf. Any
factor which then lowers resistance results in disease.

USE IN ROTATION

7 '
It's well established that, to use this housing system successfully over a period
of years, more-than one pen must be available and they must be used in rotation.
If a pen cart be vacated, thoroughly cleaned and disinfected, preferably with
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steam, and left vacant for six to eight weeks, pathogens in it will die and it can
be used again.

A modification of this system that works well is the elevated calf stall in which
the calves are kept tied until weaned. These are often built in units of four on
skids so that the whole assembly can be moved outside for cleaning and left out
in the sunlight to kill any pathogenic organisms. This system has the advan-
tage of preventing direct contact among calves. It makes it easier to observe in-
dividuals for signs of illness, gives calves a dry place to lie down, and cleaning
the floor underneath is easier. , -

From a disease control standpoint probably the best innovation is the calf
hutch. This is a small open shed, usually made with 3V sheets of 4 ft. X 8 ft. ex-
terior plywood, and has a small exercise area attached designed to accommo-
date one calf. It provides isolation, ventilation, and sunlight,-all of which are
important. Further, it can be moved easily to clean ground before the next calf
is brought in so pathogen build-up is not a problem. Of course, it is cold in the
winter, but this is only a problem for the person feeding the calves. With ample
bedding, calves in hutches tolerate below-zero temperatures very well, and in
fact, will be far healthier than in a warm barn. Choice of the optimum housing
system for dairy calves is a trade-off between disease risk for the calf and labor-
saving convenience for the operator. No system rates highest in both categories

Elevated stalls keep calves clean, dry, and separated from each other.
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Typical elevated calf stall.
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Plywood calf hutches.

except perhaps the old method of putting three or four calves with a good
motherly nurse cow and turning them loose. Economically even that has dis-
adv‘\antagesa'f )

MATERNITY PENS

A word should also be said here about the use of maternity stalls or pens. For
a variety of reasons, not the least of which is comfort of the cow, it's common
practice to put cows into box stalls just prior to calving so they have ample
room to move at will when parturition is imminent. A dimension of roughly 10 ft.
X 10 ft. is adequate and it’s a good idea to have a strong ring fastened to the
ceiling to which a sling can be attached to help the cow to her feet after calving,
if necessary. Ideally, for reasons which will become apparent, the walls and
floors of the maternity pens should be constructed of impervious material that
is easily cleaned and disinfected.

There is little doubt that, on many dairy farms, problems with metritis and
mastitis in the cow as well as navel infection, septicemia, and diarrhea in new-
born calves camr be traced directly to contaminated maternity pens. When the
same pens are in constant use a buildup of pathogens occurs that makes infec-
tion inevitable. The pens must be cleaned and disinfected thoroughly after each
use. Construction with smooth impervious material makes the job easier, es-
pecially when the floor slopes toward a drain so that ample water can be used.
Pipe, tile, concrete, and cement—asbestos board over wood are all superior to
wood alone on the walls. -

CHECK ELECTRICAL SYSTEM

Last, be sure your electrical system is in good repair and properly grounded.
There is nothing more disconcerting than seeing a whole row of cows drop to
their knees because of electric shock when the milking machine pump or the
water pump 1s turned on. While that is an extreme which doesn’t happen often,
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a low-voltage tingle which makes them very uneasy is fairly common. If the
milker vaccuum pump is at fault, a precipitous drop in production will occur
because the nervous cow will not let down her milk.

Horses

Housing for horses generally is more dependent on the desires of the owner than
the needs of the horse. In terms of peed, horses are akin to beef cattle, and an
open shed or other windbreak is adequate. In fact, it is not unusual to see
horses, if they have a choice, out in a pasture on the most inclement winter day -
pawing through the snow to reach a bit of grass even though there is hay in the
shed under cover where they could be. We are talking, of course, about the min-
imum needs of the horse that has grown a winter hair coat and is being left to
his own devices. The horse that is kept groomed and ready for the show circuit
all year is a different matter. This horse requires warmer housing and, in very
cold weather, blanketing as well.

The show horse usually is kept in a box stall and perhaps put in an exercise
vard during the day. The type of barn in which the stall is located is limited
only by the imagination and financial resources of the owner. Nevertheless, the
same need for fresh air in a draft-free environment prevails for the same reasons
given in the section on cattle housing.

FLOORING i

There are some peculiarities of the horse that influence the choice and design
of housing for health. Fortunately, the sanitary codes that require, 1mperv1ous
flooring for dairy cattle do not apply to horses because concrete is perhaps the
least desirable flooring material for the horse. Clay or a mixture of clay and
sand covered with a bedding material of some sort is very good. Clean, bright

straw makes a good absorbent bedding but some horses will eat it. This pro-
vides the opportunity for worm infestation when it is contaminated with ma-
nure but, more important, it takes the place of the nutritious hay which the
horse needs. The horse which makes a habit of filling up on straw will gradu-
ally lose weight because the straw is high in fiber and low in both protein and
digestible energy. For horses that eat straw bedding, something less palatable
such as wood shavings can be used. Keep an eye on young horses bedded with
shavings, though. Some of them out of curiosity will eat enough shavings to
cause indigestion.

Accidents related to housing conditions are probably more common with
horses than any other species. Horses tend to be qulck in-their movements and
are more inclined, with a quick toss of the head, to break unprotected light
bulbs or windows. This may cause serious lacerations. For the same reason the
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stalls and areas where they walk should be free from projecting nails or sharp
protrusions of any kind. This also applies to the fencing around the exercise
yard. The horse has a thin skin that cuts very easily. At best a laceration prob-

... ably will leave a scar, at worst it may lead to tetanus and death. With a little

“care on the owner’s part, this type of accident is easily preventable.

CRIBBING

: . _

Some horses, out of boredom, develop a habit called cribbing, in which they
will bite and chew on the edge of a board, and at the same time arch the neck
and swallow air. This leads to indigestion, colic, an unthrifty horse, and an un-
sightly stall. To reduce this possibility, build or alter the stall so that insofar as
possible there will be no edges to grab. Where an edge can’t be prevented, such
as the top edge of the gate or door, sheathing the top four to six inches with
sheet metal will help.

Lastly, be sure the stall is strong enough so the horse can’t kick a hole in it.
This is more likely to happen when horses are kept in adjoining stalls. The
average horse easily can kick a hole in a one-inch board and, in fact, can knock
down a whole wall constructed of such light material. In so doing it is very
likely to injure its legs. To avoid such injuries the lower four feet of the stall
should be plank, preferably oak, two inches thick.

HAULING HORSES
~

One more thmg, although not directly related to housing, has bearing on it and
that is the trailers and trucks used to haul horses. One of the factors contribut-
ing to the popularity of the horse is the ease of mobility using modern trailers.
1t’s not at all unusual to put a horse in a trailer behind the family car and travel
100 miles to take part in a show and return the same day. Before you load your
horsé in a vehicle be sure that vehicle is strong enough to carmy the load. 1
think the most pitiful sight I ever saw was a horse one of whose feet went
through the rotted floor of a trailer. It was caught and dragged there until it
was worn off by the pavement up to the coronet. All I could do was put the suf-
fering horse to sleep, and I was sorely tempted to do the same with the owner.
Such accidents are not bad luck. They are the result of carelessness and stupidity.

With regard to health and housing for the horse, perhaps the best rule of
thumb to keep in mind is that what can go wrong probably will. Granted,
horses shouldn'’t kick holes in the wall, get tangled in the wire or step in the
hole, but sooner or later they do, and injury results. Perhaps because of the
closeness that develops between horse and @mer, we tend to attribute a measure
of intelligence to them that is undeserved, When it comes to accidents, the be-
havior of the horse is perhaps the least predictable of the large domestic ani-

mals. It's up tojus to foresee the potential hazards and eliminate them before
accidents occur”
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Swine

The nature of the beast and the business tends to make several aspects of
swine housing unique from a health standpoint. Separation or isolation of sus-
ceptible individuals is a valid fundamental of disease control that must be com-
promised in the swine operation, first, because pigs come in litters rather than
.singly and, second, because profitable swin® production is a high-volume busi-
‘ness. To the hobbyist with only one or two pigs, this is less of a concern but
even then the need for good sanitation and management prevails. :

The housing needs of different age groups of pigs vary with the farrowing
house being most critical. Because of the need for good sanitation, ventilation,
-and epvironmental temperature’ control, the commercial farrowing house is-
usually a specialized building used for that purpose only. In fact, it is possible
to buy prefabricated farrowmg houses that outwardly resemble nrobile homes.
When moved to the site and when utilities are connected, they are ready for
operation. With liquid manure handling, forced ventilation, automatic feeders,
electric heat, and other conveniences installed, these farrowing houses are a

delight to behold, but baby pigs will die in them just-as fast as anywhere else
if you forget the basigs of disease control.

PREVENTING INFECTION

+
Al

Preventing spread of infection by separation of susceptible individuals is one
of the basics of disease control. But how do you separate newborn pigs that
come a dozen or more at a time and all have to nurse the same sow? Obviously
modifications have to be made. : :

Two things are important. One is to prevent introduction of contagious
disease, and as a part of this effort related to housing, a conspicuous sign on
the door of the farrowing house asking visitors to stay out is helpful. Some
swine diseases can be carried from farm to farm on clothing and equipment, in
addition to those such as influenza which are shared by man and animals. The
other thing that helps to cut down disease spread is scrupulous cleanliness in
the farrowing house, paying particular attention to feeding equipment, floors,
and farrowing crates. The risk of spreading disease will be reduced further if
separate cleaning equipment, shovels, brooms, buckets, etc., are kept in the far-
rowing house and not used anywhere else.

I recall some years ago being asked to investigate a long-standing problem
of high baby pig mortality. For several yeai's half or more of every litter born
would be dead within a week, despite the use of all kinds of medication. Diar-
rhea, lack of appetite, weakness, and death were commonplace and a major con-
tributing factor was obvious. The farrowing area was incredibly filthy with sour
feed in the troughs, and manure not only built up on the floor but spattered to
the ceiling. Ironically this was on a state prison farm where, considering the cost
and avallablhty of labor; the place should have been spotless. The manager sim-
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ply didn't recognize the importance of sanitation and was an advocate of the

popular fallacy that pigs are inherently dirty animals. Nothing could be further
from the truth. Given the opportunity, pigs will be as clean or cleaner than
most other species. :

PROTECTING BABY PIGS

apart from the need for good sanitation, there are some other specialized re-
quirements in the farrowing house. One of these is Heat in the colder climates.
Baby pigs are born with virtually no hair and little if any body fat to insulate,
them from the cold. Chillmg is a common cause of death. To prevent it, sup-
* plemental heat to provide a temperature of about 85—90° F. at floor level is
necessary for the first two or three days, after which it can be reduced gradual-
ly. Heat lamps are used for this purpose, but a word of caution is in order, es-
pecially if you use heat lamps on a temporary, makeshift basis. Be sure the
wiring is adequate to carry the load and be sure, too, that the lamps are far
enough away lro‘rﬂ combustible bedding, such as straw, so you don’t end up
with barbecued pié_s instead of warm pigs. The ideal way to warm the floor is
with hot water pipes or hot air ducts buried in the concrete.

Another consideration in the farrowirig house is a means of protecting the baby
pigs from their mother. A clumsy /300-pound sow lying down can flatten a
two-pound piglet. This kind of accident happens too often, especially when the
sow and piglets are in a pen or box stall. One way of reducmg the risk when a
pen is the only farrowmg place available is to fasten a strong rail around the in-
" side of the pen six inches out from the wall and aboyt eight inches above the
floor. This provides an avenue of escape for the piglet that might otherwise be
crushed against the wall. A’ better device used almost universally by commer-
cial hog producers:is the farrowing crate. This is a steel framework which
gives the sow freedom to eat, drink, stand, or lie Hown but keeps her in one
placg, reducing the opportunity for her to lie on the pigs. Except when nursing,
the piglets will stay alongside the crate under the heat lamp or brooder. which-
ever is provided.

Every precaution must be taken to avoid introducing infectious diseases into
the farrowing house. This begins with preparation of the sow. Sows should be
immunized against the common diseases such as erysipelas and leptospirosis,
of course, But beyond that they should be scrubbed thoroughly with spoap and
warm water before being put into the farrowing house. This removes dirt and
manure that usually is teeming with bacteria and frequently with worm eggs
as well. A preparation room adjacent to the farrowing house where washing can
be done with a reasonable degree of convenience and comfort for both sow and

operator, regardless of the weather, is a necessity for a farrowing operation of
any size.

FARROWING HOUSE FLOOR

Some attention should be given to the farrowing house floor. Concrete is most
satisfactory for ease.of cleaning. But very smooth slippery floors are a major
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contributing factor to the condition known as “‘spraddle-legged’’ pigs. New
concrete should not be troweled smooth, nor should it be brushed to leave it
rough because the roughness causes abrasions on the piglets’ knees and legs.
Once over with a wooden float is about right. If you are stuck with an existing
facikty that has a glass-smooth floor it can be mechanically roughened or you
can use bedding on the floor. Some people use wooden floors sucessfully in the
farrowing house, but they are difficult to clean and sanitize. However, they are
warmer and more comfortable for the pigs. : _
Once the piglets are weaned, usually at four weeks of age, they can be sep-
arated from the sow and grouped together in another building. What happens
to them thereafter depends on the type of swine operation. In some cases they
‘will be sold as feeder pigs at about forty pounds body weight. In other cases
they will be fed to market weight (200-220 pounds) on the original farm. .

VULNERABLE TO HEAT STROKE

In any event, housing for the older pigs is much less critical from a health
standpoint as long as sanitation and ventilation are adequate. Inside ternperas
tures should be above freezing, preferably about 50° F. in winter and no warmer
than outside air temperature in summer. The latter can be a major problem on
a hot day. The body heat of a large number of pigs in a building dependent on
forced ventilation can quickly raise the inside temperature well over 100° F. on
a summer day if the electric power goes off. Pigs have a dismal-cooling sys-
tem and are very vulnerable to heat stroke. Therefore, if you are operatmg a
confinement raising system, a standby generator is a worthwhile investment. .
One innovation that has made total confinement finishing systems practical

has been the use of slotted floors and liquid manure handling systems. In these
the pigs trample manure down through slots in the floor to a pit underneath.
This eliminates the need for manure removal in the pens, greatly reducing the
labor requirements. However, a means of ventilating the manure pit should be
provided. As manure decomposes, methane gas is produced. It is highly explo-
sive. In lowa, a couple of years ago, a spark ignited methane in a manure pit
and the resulting explosion blew finishing house and pigs sky high.

Sheep and Goats

One of the factors 1eading¢% the current popularity of the goat and one making
sheep raising economically feasible is that housing requirements are minimal.

Except for the very young, a good windbreak or shed {o provide protection
from severely inclement weather is all that is required.}However, the dairy
goats will produce a 1 ttle more and it's certainly easierfor the milker if they

are housed in a stabl ‘in winter, but the health-related housing requirements
are not unique. " '

o




. HOUSING AND HEALTH ° o - , 53

Sheep require extra attention at lambing time, and a lambing shed in the
North is a necessity not only for the comfort of the ewe but for the syrvival of
the lambs. Sheep tend to be seasonal breeders and lambs are usually born in
early spring when weather is likely to be the worst. Th& lambs are wet and often
weak when born, so supplemental heat for a short period is usually a necessity.
For the small flock, heat lamps are probably the most practical heat source. -
Check adequacy of wiring and proximity of combustible bedding. Don't set the
shed on fire with them. ‘

CLEANLINESS ESSENTIAL

It’s not unusual for ewes and sometimes does to require assistance when giv-
ing birth. This means that you will need clean warm water available to scrub
thoroughly the vulva and surrounding area before putting a hand in to
straighten out a twisted lamb or kid. And you will need water to clean yourself
up after you get through. Cleanliness is absolutely essential to prevent uterine
infection following lambing, and the clean-up job will bemore thorough if the
materials to do it are readily at hand. Therefore, a wash room with ample hot
water available should be part of the lambing shed. I might add that you may
. find your veterinarian more responsive to a call-for help with parturitign prob-
lems if he knows you have a decent place whex e he can clean up befor¢'he goes
on to the next call.

Summary

A few suggestions have been presented in this chapter that will help to prevent
some of the housing-related health problems that veterinarians and livestock
owners see. Keep in mind, however, that there is no one best system, and that
livestock housing frequently must be governed by circumstances unrelated to
animal welfare.

But, regardless of the constraints imposed by finances or whatever, keep the
comfort and safety of your animals uppermost in mind. Be safety conscious!
Pick up the loose wire, junk, machinery, and other obstacles in the pasture. Pull
out the projecting nails or other sharp objects in the barn'where animals move.
The injuries these cause are easxly avoided if you look ahead and anticipate
what might happen.: -

Above all, keep the animal quarters clean. All it takes is a little ambition and
energy and if you don't have that, you shouldn't have animals. It's heart-
breakin see the conditions under which some people keep their livestock
and thei-%less health problems this causes. 1f you have any doubt about the
adequacy of\your facilities, ask yourself this simple question, "Even if [ had a
fur coat, would I be comfortable living in there?’’ If the answer is no, some
changes are in order. ° ’




CHAPTER 4

Animal Reproduction

While it may seem strange to include reproduction in a book on anhimal health,
veterinarians get more questions about reproduction and infertility than any
other single entity. And nothing else is more vital to a profitable livestock en-
terprise and the nutritional well-being of the world population. While we could
survive without meat and milk, most of us would find vegetables and grain a
rather dull diet. Furthermore, cattle, sheep, and goats can convert otherwise
uselessroughage into high quality protein and energy to supplement the world
food supply soit’s important that we keep them producing and reproducing.

Reproduction is truly a remarkable process that, for many people, is also a
mystery: In the next few pages we will try to take some of the mystery out of
it by describing the reproductive functions common to all species and then
pointing out differences that make the various livestock species unique. At the
risk of criticism from the ladies, I'll start with the male, the most important in-
dividual in livestock breeding (and often the most neglected). Why the most
important? First, because the traits of the herd sire will appear in all the off-
spring in the herd whereas the dam will influence only her own progeny. Second.
if the herd sire is sterile there will be no herd offspring. If the dam is infertile,
she is the only one affected.

Male Anatomy
. \\‘\\\\» . .
The primary sex glands of the male e two testicles. During embryonic

and fetal development the testicles are formed within the abdominal cavity.
Just prior to or soon after birth they descend through\th?a\inggipal canal into
an external pouch called the scrotum. Each has its own nerve and blood supply
and a duct called the vas deferens connecting to the urethra. Spermatazoa are
transported through the vas deferens and a section of it is removed in the
sterilizing operation called a vasectomy. Occasionally one or both testicles fail
to descend, leading to a condition called cryptorchidism. A cryptorchid animal
will have the external sex characteristics of a male but will be sterile if the testi-
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cles are within the abdomen. If they are near the external inguinal ring the ani-
mal may or may not be fertile. If only one testicle is undescended the animal
will be fertile.

Cryptorchidism sometimes presents a dilemma when castration to control
aggressive behavior or render the animal sterile is a consideration. Removal of
only the descended testicle will ngfpchange behavior and may or may not make
the animal sterile. But it greatly complicates the surgical procedure if a decision

- is made later to go in and find the other one because there is usually no way to

tell which side it is on. Castration of the monorchid should be done completely

~ the first time to avoid confusion later on. Castration of the cryptorchid is a

major surgical procedure requiring general anesthesia and aseptic technique.

TWO FUNCTIONS

The testicles serve two primary functions. They are the source of the male hor-
mone, testosterone, which gives the male his secondary sex characteristics,
larger size, heavy shoulders, deeper voice, etc. It also influences aggressive be-
havior and sex drive or libido. The testicles also produce sperm cells or sperma-
tazoa in a gradual developmental process called spermatogenesis. As the ani-
mal reaches sexual maturity, or puberty, mature sperm cells are produced con-
stantly by the millions. Fertility of the male is govérned primarily by the num-
bers of live sperm cells produced and libido. Sperm count is influenced by
general health and frequency of use. It declines during prolonged illness, periods
of fevers, and, strangely enough, periods of high environmental temperature.

Nature has provided a way to maintain the testicles at a temperature slightly
below body temperature for maximum fertility. On a hot day involuntary mus-
cles relax, allowing the testicles to drop further from the body in the scrotum.
Conversely, on a cold day they will be drawn close to the body wall. The “short
scrotum’’ method of castrating bull cgl‘ves destined for the feedlot capitalizes
on this phenomenon. With this techhique the testicles are left intact but the
lower half of the scrotum “is.removed so that the testicles are held tightly .
against the body wall where the higher temperature inhibits spermatogenesxs
The advantage claimed is that testosterone production continues, resulting in
a larger animal with improved rate of gain. "

The secondary sex organ of the male is the penis. It has a rich blood supply
which becomeés important in erection. The penis must be fully erect before
copulation can occur. The mechanism by which this occurs is a simple problem
in hydraulics. Blood comes in under arterial pressure and returns, in part,
through spongy cavernous tissue. When the animal is sexually aroused, the
return blood flow is restricted by smooth muscle contraction. Pressure then
builds in the cavernous tissue. The penis becomes extended, enlarges some in
diameter, especially in the horse, and becomes rigid. Thls change is completely
involuntary and cannot be controlled by the animal. It is the result of external
sex stimuli such as sight and smell coupled with libido or sex drive. The latter’
is most marked in young animals and sdmetimes leads to aberrant behavior
such as mounting other males or masturbation. With young healthy animals,
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except boars, libido is rarely absent. Some young boars, especially if exposed
to an aggressive domineering sow, have to be taught what their function in life
is. : ' :

o

Female Anatomy
, |

While the anatomy and physiology of the male reproductive system is quite un-
complicated, that of the female is considerably more complex. This complexity
probably accounts for infertility problems, which are more frequent in the fe-'
male. The primary)sex glands of the female are the two ovaries located,\q)ughly,
behind the kidneys and supported in the broad ligament attached to the uter
Like the testicles, the ovaries serve a dual role, production of germ cells called
ova, and hormones. Unlike the male where new sperm cells are constantly de-
veloping, the female is born with all the ova in her ovaries that she will ever
have. They are released in a precisely orchestrated sequence of events controlled
by several interacting hormones. This sequence is called the estrous cycle and
- although its length varies in different species, the events are the same.

THE ESTROUS CYCLE

The estrous cycle is initiated by a portion of the brain called the hypothalamus
acting through the pituitary gland located at the base of the brain. The pituitary
gland fproduces follicle-stimulating hormone (FSH). This hormone brings about
the development of a follicle on the ovary. These normally occur singly in the
mare and the cow but are multiple in the sow and are frequently in pairs in the
ewg and doe. The follicle in the cow resembles a large blister on the surface
of’the ovary, and when mature will be about half the size of the ovary. The follicle
contains an ovum and is lined with specialized cells that produce the estrogenic

“hormones, estrone and estradiol. These hormones have a two-fold effect. In
animals they bring about the period of sexual desire called estrum or heat, and
they initiate changes in the cellular lining of the uterus to prepare it for attach-
ment of a fertilized ovum.

Through a feedback mechanism, as estrogen levels peak and the follicle
reaches maturity, further productlon of FSH is inhibited and in its place
luteinizing hormone (LH) is produced by .the pituitary. LH brings about rupture
of the follicle, release of the ovum,and cournteracts estrogen to terminate signs
of heat. It also initiates development of a corpus luteum or yellow body at the
site of the ruptured follicle. The corpus luteum, through its production of pro-
gesterone, plays an essential role in the attachment and maintenance of the fer-
tilized ovum. It also overides or counteracts further FSH production tempo-
rarily. If the animal becomes pregnant, additional progesterone is produced
by the placenta that prevents resumption of the estrus cycle for the duration
of the pregnancy. If pregnancy does not occur, FSH levels again increase and
the entire cycle is repeated.
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A COMPLEX PROCESS

‘Numerous physiological changes take place during the estrous cycle that we
haven’t yet mentioned. To give the reader an appreciation of the complexity of
the reproductive process some of these will be mentloned in the sequence of the
estrous cycle segments:

Proestrum—the period during which the follicle is enlarging. Concurrently

" there is an increase in the growth of cells and cilia lining the oviduct, in the
blood supply to the uterine lining (endometrium), and in the amount of mucus
produced in the vagina. In the sow, the vulva swells slightly and in all species
there is increased muscular activity of the oviduct and uterus. Estrogen levels

are increasing and the corpus luteum from the previous cycle is rapidly getting
smaller.

Estrum—the period during which the female is receptive to the male and
will stand to be mounted. The uterus is contracted, the cervix is dilated and

mucus in the vagina is copious. Ovutation or release of the ovum occurs soon
after the period of estrum.

Diestrum—a period of sev\e/ral days during which the corpus luteum is de-
veloping and producing progesterone. This hormone brings about what might
_best be described as a return to the status quo. The estrogen level drops rapidly
and the uterus becomes soft and relaxed. In the cow there may be some capillary
bleeding from the endometrium with blood visible at the vulva or on the tail
about 48-7 2 hours after signs of estrum have passed. This can be a very useful
indicator of the stage of estrous. Some cows, especially high-producing ones,
do not show strong signs of heat and it’s difficult to know when to breed them.
If you see blood on the tail you know a heat period has just passed. About half
of them will conceive if you breed them artificially eighteen days later Wwhether
they show signs of heat or not.

Anestrum This can best be described as a resting phase during which little
uterine or ovarian act1v1ty takes place. Anestrum is prolonged in the mare dur-
ing the late fall and early winter and in the ewe and doe during the late spring
and summer. These are called seasonally polyestrous, since they cycle seasonally.
The cow afid the sow on the other hand cycle the year around and are called
polyestroqjs/The mare is polyestrus except in late fall and early winter.

While the foregoing discussion has outlined the principal hormonal activity
and-its effects in the female, the thyroid and adrenal glands play a role as well.

_~Other factors are important, too. An animal that is well fed will reach sexual

© maturity earlier and will cycle regularly. Those whose energy intake is low often
fail to cycle. As a general rule of thumb, fertility will be best when the animal
is in a weight-gaining condition. But this, of course, can be carned to an ex-
treme and obesity is also a cause of infertility.
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Sight, sound, and smell play a less well-defined role, but it is well known that
putting a boar near a pen of gilts or a stallion near a mare will often initiate
signs of heat. Hours of daylight influence the onset of the estrous cycle in the
_mare and the use of artificial light will often advance the time-of first estrum
in the spring. Extremes of temperature, especially heat, induce a stress that in-
terferes with reproduction and is a major problemefor dairymen in southern cli-
mates. With so many factors involved in the estrous cycle alone, it’s remarkable
that reproductive failures are not more frequent.

Conception

Assuming all’ systems are functioning normally, the follicle ruptures, markmg.
the end of estrus or standing heat, and the ovum is released, It is trapped in
“the open, fimbriated end of the oviduct and is worked down in ‘the oviduct
toward the horns of the uterus. The ovi isa tubelike structure (about the
diameter of a pencil lead in the eow) that leads from the ovary to the tip of the
uterine horn. It is-hmed with. ciliatéd cells and mucus- producing cells whose
action an seci'etlon,helﬁ move the ovum to its final destination in the uterus.
The trip requires about three days in the sow and five in the other domestic
species.

The uterus is a ‘Y "-shaped organ in domestic animals consisting of two horns
and a body. It has the capacity for tremendous distention during advanced
pregﬁaqcy and a very rapid return to normal size following birth of the fetus.
The normal nonpregnant uterus in the cow and mare can easily be held in both
hands ax!)z is proportionately smaller in other species. It has a rich blood supply
and a cellular lining, the endometrium, that responds to hormonal influence.
The fertilized ovum develops to maturity in the uterus. The uterus is separated
from the vagina by the cervix, a firm muscular band that during pregnancy re-
mains tightly closed. It relaxes slightly during estrus and during parturition
dilates to a point where it is almost imperceptible. Incomplete dilation makes
parturition difficult, if not impossible, and may lead to tears or lacerations
which occasionally cause complications such as scar tissue or incomplete clo-
sure which impairs subsequent fertility. The cervix opens into the vagina,
which in turn is open to the outside world at the vulva.

COPULATION

During copulation the male mounts the female and thrusts the erect penis into
the vagina, a process called intromission. Intromission, or copiilation, termi-
- nates with ejaculation of semen at the cervical opening. The female seeks out,
and in fact will tolerate, this procedure only during the period of estrum or
standing heat. Depending on the libido of the male, copulation wil] take place
several times during the heat period. Frequency, duracrsﬂ, of coitus, and vol-
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ume of ejaculate varies with different species. Keep in mind, though, that simply
because the male goes through the right motions doesn’t mean he is fertile. He
can look and act entirely norma&and"ﬁe sterile. For that reason, test matings
or fertility examination o /Lhe male prior to the breeding season is a good
investment. /
Sperm cells/ hav (fﬁe capacity of mdependent movement with the aid of a long .
gaeHiir m that swishes back and forth to propel them through the copious
mucu@Pwhich is always present during estrum. This, coupled with capillary
action and muscular contractions in the uterus and oviducts, transport sper-
matozoa through the genital tract quite rapldly Bovine spermatozoa have
been found at the ovarian end of the oviduct two to four minutes after deposi-
tion at the cervix. Despite this rapid transport attrition of spermatozoa en-
route is high. Although millions are deposited during ejaculation only a few
hundred get into the oviduct where fertilization takes place and they rarely
remain viable more than twenty-four hours. Similarly, the fertile life of ova is
short—only about 12 hours. Timing of the mating, therefore, becomes very
critical except, of course, when the animals are left to their own devices and

nature takes its course. Then repeat;ed copulation removes the element of timing
chance.

FERTILIZATION

Only one active sperm cell is necessary for fertilization to take place, but it
must be at the right place at the right time. With frequent natural breeding
during the heat period, spermatozoa will be in the oviduct at the time of ovula-
tion, but with artificial insemination, the timing may not be as precise, leading
to conception failures. Fertilization takes place in the oviduct, at which time
a single sperm cell will penetrate the ovum and all others will be blocked out.
‘Each germ cell, sperm, and ovum contains half the normal complement of
chromosomes for the species. The cow, for example, has sixty pairs of chromo-
somes. Each chromosome contains the genes that determine the physical
characteristics of the offspring. At fertilization, these combine in a random
manner so that no two offspring of the same mating will be identical but each
- will have some of the characteristics of both parents. Cell division commences
gl\nvediately following fertilization and about three to five days later the aggre-
gation of cells, at this time called a zygote, arrives in the uterus. At this point
/ the corpus luteum has formed and progesterone from it has brought about the
changes in the uterine lining necessary for attachment and further develop
ment of the embryo. :

In animals such as the pig, a dozen or more ova are fertilized at the same
time but otherwise the process is the same. As a matter of interest, if the sow
is bred to more than one boar during the heat period, as is commonly done,
spermatozoa from different boars will fertilize different ova so that the piglets,
although born at the same time, will be half-brothers or half-sisters genetically

- related to each other only on the sow's side.
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TWINNING

In animals such as the mare and cow that normally have single births, twinning,
if it is going to occur, is determined at this time. Twins can form in two
different ways. The most common is when two ova are released from the
ovary and fertilized. In this case the twins will not be identical since there is
a different combination of genes in each zygote. Identical twins result when
a fertilized ovum divides into two independent cells that then continue to
‘develop in the normal manner. While identical twins may be considered a
developmental accident, there is some hereditary predlsposmon to multiple
ovulation in some individuals and families.

In uniparous animals (having a single offspring) the embryo develops in the’
uterine horn on the same side where ovulation occurred, whereas in multi-
parous species such as the pig, the zygotes will be spaced throughout both
uterine horns. Development of the zygote to an embryo is by cell division
and differentiation. Without going into all the details of embryology, suffice
to say that different cell types form that develop into muscle, bone, nerve,

tissue, etc., in a coherent manner that ultimately terminates in a functional
" animal at the time of birth. Occasionally, cellular differentiation and organiza-
tion gets disorganized resulting in a fetal monster. This can be caused by
some chemicals and poisonous plants.

Some of these cells become the placenta, a membranous three-layered sac
within which the fetus develops. It is attached to the uterine wall and is
filled with fluid. On the fetal side, it is, for descriptive purposes, an out-
growth of the umbilical cord. The umbilical blood vessels branch out through
it to the point of uterine attachment. The type of attachment varies in dif-
ferent species from 60—70 isolated structures called cotyledons in ruminants,
to complete attachment called diffuse placentation in the pig. Function is the
same in any case and it is through the placenta that the fetus gets nutrients
from the dam and eliminates the waste products of cell metabolism. There is
no direct interchange of blood between the dam and the fetus, the only excep-
tion being when as a result of rare injury there is some bleeding from the
uterine lining. The placenta is a very important structure for the well-being
_ of the fetus, and anything that disrupts it may result in abortion. It is a com-
mon site of infection by bacteria, viruses, and fungi. Diseases causing abortion,
such as brucellosis, affect the placenta primarily.

RATE OF GROWTH

Because fetal development takes place by cell division in geometric progres--
sion, rate. of growth accelerates throughout, gestation with the greatest increase
in size coming during the last third of pregnancy. Allowance must be made for
this in the feeding program or the dam will lose weight during late pregnancy.
It's a marvel of nature that with an inadequate diet the pregnant animal
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will utilize all her stored reserves of energy, protein, vitamins, and minerals
for fetal nourishment at her own expense and can ‘be at the verge of death
from starvation before any adverse changes in the fetus occurs. This is not as
true in humans, where protein deficiency in the maternal diet has been linked
to some types of mental retardation in the newborn.

When all goes according togplan, pregnancy terminates in parturition or
* birth of the young. This is often a time of anxiety for the novice animal
owner but it need not be if you know what to expect and are prepared. The
most elementary thing is to note the date of breeding so yod know when to
expect parturition. Although the length of the gestation period is not always

precise, it does fall within a narrow range of days so.you shouldn’t be taken
.by-surprise. Ea

Species Average Gestation Period
Cow . 280days
- Mare 2 . 340days
Sow 114 days
Ewe ' 2 “‘145 days
Doe , 150 days

In all species there will be some premonitory 51gns of impending parturltlon
A few days before, the udder begins to get dlstended with 'milk. The ligaments
around the tailhead will relax to give a sunken appearance although this may
not be noticeable in swine. Concurrently, the vulva may become distended and
relaxed and some sticky tenacious mucus may appear. Just before labor begins
the animal may be restless, may seek out an isolated ared and may refuse feed.
Of course, with animals such as sheep that are pasture bred and kept in flocks,
these signs usually will not be observed even though they occur. That’s why
it's advisable to pen them up in a lambing shed about 140 days after the ram
is put into the flock. ‘

Most, bu t all, animals will he down When giving birth. If fact, as the
onset of labor begins, they may act very restless, getting up and down several
times before getting on with the business at hand:

The Birth Process

e

Normally, the young will be born front feet first, followed by the head and .
shoulders. The placenta usually will appear first and, since it is filled with
fluid, it exerts a cushioning effect as it is forced against the cervix by uterine
-contractions. This helps to dilate the cervix and as the feet and nose follow
along, the cervix is dilated even further to permit birth of the animal. As the
feet enter the vagina, strong abdominal contractions begin that hasten the
whole process. As the intensity of contractions increases, the placenta frequently
ruptures, releasing its. fluid contents. This is not a cause for concern when

everything else is normal and, in fact, helps to lubricate the birth canal. The
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duration of labor is generally longer in animals giving birth for the first time
and varies considerably in different species, ranging from as little as fifteen
minutes in the mare to six to eight hours in the sow until the last piglet
is born.

IS ASSISTANCE NEEDED?

People frequently ask if it's necessary to assist an animal giving birth by pulling
on the fetus. Generally speaking, assuming the dam is'healthy and the presen-
tation is normal, the answer is no. Millions of animals have been born without
help. and forced extraction of the fetus may actually precipitate the complica*
tion of retained placenta. But the decision when to intervene is a matter of
judgment that improves with experience. The cow that labors over an hour
with the front feet and nose of the calf showing and no signs of further progress
would certainly appreciate a little help. The cow that labors over an hour with
nothing showing obviously needs help.

With the front feet showing and the head started, it's a simple matter to apply
traction by pulling on the front legs of the calf. That traction should be gentle,
however, and should coincide with abdominal contractions. This is not a time
for brute strength and determination. I have seen dairymen go at the job as
if it had to be done right now at all costs, even to the point, one time, of
hooking a tractor to the calf, trying to pull it out. Such brutality is uncalled
for and frequently results in a dead calf and a paralyzed cow.

Assuming the presentation is normal and the feet are out where youcanreach
them, there is no reason why you cannot give the animal some help if necessary.
But, remember that presentations are not always normal and that's when your
velerinarian should be called. If labor continues more than an hour, it's quite
possible that the presentation is something other than normal and the possi-
bilities are numerous and often quite difficult to handle. For that reason, these are
best left to a person with training, experience, and the equipment to handle
the situation. The following drawings illustrate some of the unusual positions
the fetus can be in. In all species the anterior, front feet first, presentation is
normal and most common. The next most common is the posterior Or hind
feet first position, and it's easy to tell the tweoapart even if the head isn't visible.
If the soles of the feet are on the down side toward the dam’s feet, the presenta-
tion is anterior; if they are up toward the dam'’s tail, the presentation is
posterior. While this rule of thumb is not infallible, it is-true at least 99 percent
of the time and it's helpful early in-the game fo know what kind of problem you
may be getting into so you can make an early decision whether to call your
veterinarian. He can do you more good at the early stages than he can after
vou have struggled with the situation for a couple of hours, exhausting yourself
and the dam. Those of us'in practice encounter this circumstance all too often
and the end result is usually a dead fetus, sometimes a dead dam, and always
short tempers all the way around, especially when the owner gets the bill for

what has unnecessarily become a salvage operation.
@
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HOW TO HELP

But if it’s a normal anterior presentation with only a little added traction
necessary you can handle it. You will find the legs slippery to handle and, in
the larger species, attaching a clean rope, or better yet, an obstetrical chain,
makes the job easier. Be sure that this is placed above the fetlock joint. If it’s
attached lower it may slide off when you pull, tearing the hoof wall. The direc-
tion of pull should be outward and downward, coinciding with the dam’s

" abdominal straining. Having an assistant rotate the fetus slightly back and
forth each way on its longitudinal axis at the same time will often facilitate
matters. The dam’s pelvic canal is longer in the vertical axis than the hori-

_zontal;. therefore the fetus must be in the vertical position with its backbone
next to the dam'’s.

There may be times when, for whatever reason, you can’t get a veterinarian
to help with a complicated delivery. For those in this unenviable circumstance,
the following will be a little guidance. But 1 hasten to add, whenever possible,
get a veterinarian to help with the complicated cases Because the outcome is
likely to be far better. '

Cleanliness is very 1mportant when assisting with a delivery. The uterus is
very susceptible to infection, especially follpwing the trauma of birth. The first
step is to get the dam on her feet and then thoroughly scrub the vulvar area
with soap and water and do the same with your hands and arms. Next, lubri-
cate one hand thoroughly using soap solution or, if available, a neutral lubri-.
cant such as K-Y jelly or even mineral oil.

Gently put your hand in the vagina and try to ascertain what is wrong. If
the cervix is not dilated, just wait awhile longer and try again. But any number
of other malpresentations may be encountered. Before delivery can be accom-
pllshed the fetus must be in the antenor or posterior position.

In attempting to correct malpositic’)n it might be useful to list what can't be
done so you don't waste time trying.

1. You can't change a posterlor to an anterior presentation or vice versa—
there isn't room. :

2. You can't deliver an anterior presentatior. unless both legs and the head

are started through the cervix. Sometimes only the legs come through and the

- head turns to the side. The head must be straightened around before the fetus
can be delivered.

T3 Qu can't 't make a delivery when three or more legs are through the

cervix. y may all be.from the samesfetus or from two. In any event, the

p/l:gpeftwo legs have to be sorted out and the others pushed back out of the

_—"way.




An{pn'or'ﬁresentation. forelegs flexed. For  Anterior position, hind legs in the pelvic
delivery, the head must be pushed back  canal. Hind legs must be pushed back
and the legs pulled to an extended posi- out of the pelvic canal while maintaining

tion. . traction on the forelegs.

Normalanterior position. Anterior position, one foreleg retained.
Head and foreleg must be pushed back
1while retained leg is flexed and brought

into position.

Head deviated to the side. Push forelegs  Head deviated ventrallv. Push head and
back to get room and bring the head into  shoulders back and bring head up into
pousition. .- position.
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Anterior position, head and neck deviated  Breech position. While applying forward
to the side. Head must be brought into  pressure to the rump, bring the hind legs
the pelvic canal. Difficult to handle. Some-  into the pelvic canal.

times requires fetotomy or Caesarian .

section. N

A e N ! //’ / //—\
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Posterior position, one leg retained. Push  Normal posterior position. Frequently re-
forward on the leg presented and bring quires traction for delivery.
the retained leg into position. ’

Anterior position, fetus upside down. Anterior position, head and legs flexed.
Rotate 180° and the normal delivery Rotate 180°, bring head and front legs
follows. into pelvic canal for normal delivery: iy
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4. Only rarely can you deliver a _._fetu‘s when just the head is through the
. cervix. It must be pushed back and the forelegs brought through first. If the
head is swollen, and it usually is in this case, it frequently must first be
amputated to make room to get the legs through.

5. Another impossible situation seen more commonly in the sow is when the
fetus lies across the cervix and extends into both uterine horns. It must first
be slid one way or the other to place it in an anterior or posterior position before
it can be delivered. With limited space available this is easier said than done.

In fact, none of these procedures is as easy as it may sound. In all animals,
space is limited ard in the mare and cow you may be working at the limit of
your reach. Also, your arm in the vagina stimulates the animal’s straining
reflex and working conditions are not the best, to say the least. Add to this
that with an animal that can’t get up, you, too, may have to lie on your belly
to reach as far as necessary. I think you can visualize a difficult situation.

TORSION OF UTERUS | o

The last impossible situation, enccuntered most frequently in the cow, ewe,
and doe, is torsion of the uterus. This condition is simply an accident in
which the uterus becomes twisted on its long axis. The end result is analogous
to a bag, the opening of which has been twisted until it is partially or com-

~ pletely closed. A 180° rotation is most common and it is enough to constrict
the cervical opening so that birth cannot occur until the twist is reversed. The
diagnosis is not difficult but correction sometimes is. Generally, with a uterine
torsion the early signs of parturition, restlessness, perineal relaxation, leaking

"milk, etc., will appear but the state of true labor will not. and, in fact, in a few
hours the animal may agt"/entirely normal again—but this is transitory. A
uterine torsion, if uncorrected, will ultimately lead to death. When the hand is
placed in the vagina, spiral folds reflecting the direction of the twist can
usually be felt. _

Two methods commonly are used to correct a torsion. If it's only a partial
torsion and one or two feet can be reached, it is often possible to rotate the
fetus longitudinally in a direction oppositesfrom the twist. The uterus will
rotate along with the fetus to relieve the conditiorf. The other method is to
roll the entire animal sideways in a direction opposite-from the twist. If the
animal is rolled fast enough mertxa will hold’ the uterus 1n place long enough
so that the twist unwinds. ~

A modification makes this somewhat more successful in the cow. If, for
example, the. cow\needs to be rolled on her right, lay her on her right side
(see the chapter 6n restraint) and place one end of an eight-foot plank on her
belly with the other end on the ground to her left. Have an assistant stand on
the plank. This helps to hold the uterus in‘place. Then roll the cow over quickly.
It may be necessary to repeat this several \tlmes but re-examine the cow each
time first or you may overdo it. If nelthel\techmque succeeds, a Caesarlan

—
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section is the only recourse. In the ewe and doe, with less Welght to move,
torsions can usually be corrected manually.

While there is much satisfaction to be derived from successful correction
of a difficult birth (dystocia), in the large animals it is physically hard work
that can be exhausting. Occasionally a dystocia may be such that the fetus
cannot be manipulated to accomplish a normal delivery. When this is the case
there are only two alternatives. One is a fetotomy in which the fetus is cut up and
removed piece by piece; the other is a Caesarian section. Either technique is
a job for the veterinary surgeon.

Except for the impossible:situations described, correction of a malpresentation
is mainly a matter of mechanics, common sense, and hard work. Remember
to be clean and be gentle. Not only is the fetus delicate, but the uterine wall
is thin in advanced pregnancy and lacerates easily. Small tedrs may cause
enough hemorrhage to be fatal, but even without that complication, peritonitis
and death may result. So be careful in straightening out a fetus and in the
application of traction when necessary. And, if at all possible, get veterinary -
help for the complicated cases, especially for the mare. They are in a class by
themselves when it comes to complications but fortunately;they have compli-
cations less frequently than other species.

. The Offspring

Immediately following parturition there is a second animal to contend with
and what you do in the few minutes after birth may determine whether the
offspring lives or dies. Remember that up until the moment of birth the young
animal was in a completely protected aquatic environment at a constant tem-
perature, well protected from infection and totally dependent on its mother
for survival. Consider the stress to which the newborn is subjected! It is pushed
and squeezed through a very narrow opening and at the moment it reaches
the outside world, dependijpg on where and when it is born, the environmental
temperature may be 100° F** owgr. At.the same time it is cut loose from oxygen
via the umbilical blood Ys\u‘pplyand immediately must begin to breathe.

CARE OF THE NEWBORN

Normally, the dam will lick the n%wborn vigorously after birth to help dry it
and stimulate respiration. This is instinctive in animals witix good ‘“‘mothering”’
ability but sometimes they are either physically unable to or simply will
ignore their offspring. I have seen 'young heifers and ewes that actually seem
to be afraid of their first-born. In any event what they cdn’t or won't do you
‘may have to do if the newborn animal is to survive. First, be sure all the mucus
and fluid is out of the nostrils so the airway is clear. If a lot of mucus is present,
suspending the animal by the rear legs for a few minutes fnay help drain it out.

t ¢
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Tickling the'nostrils with a straw initiates sneezing which also helps. Once the
air passages are clear the animal will usually breathe on its own, but rubbing it
vigorously with a cloth will help the process and at the same time dry the
animal so it can better withstand the temperature change.

) On*cé breathing is established, the next step is to dip the navel in tincture
of iodine. It should be literally dlpped rather than just swabbing some on the
outside; This has two purposes. It kills any bacteria present, which could travel
up the umbilical vessels to establish a septicemic infection, and the astringent
action.of the alcohol in tincture of iodine helps to close the ends of the umbilical
vessels so bacteria can't enter. Frequently with horsés and less frequently with
" other species, the umbilical vessels don’t rupture 4t birth. When this happens,
wait a few minutes to let the foal recover as much blood as possible from the
placenta, then tie the cord and cut it.

"COLOSTRUM

. s
T

By the time all this has been done the animal is usually strong enough to
stand and be introduced to the dairy bar for its first meal of colostrum. The
impdrtance of colostrum in establishing disease immunity as well as in nutrition,
was explained in the first chapter. If for any reason the animal doesn’t nurse
during the first hour, colostrum should be milked from the dam by hand and
fed to the newborn. These procedures will do much to insure that the newborn
animal will survive the rigors of the outside world. ;

The importance of animal reproductiorr has fostered intensive research
throughout the world. This has been highly successful and new knowledge
is still being gained, much of it applicable to human reproduction as well.

Artificial Insemination

Perhaps the single most important development in animal reproduction has
been the technique of artificial insemination. While used to some degree in all
species; it has thus far found greatest application in dairy cattle. About half
the dairy cattle in the United States are now bred to bulls they never see. With
, this technique semen from a single ejaculate is collected and extended with a
diluent usually about a hundred times. Thus instead of siring a single calf
per ejaculation, the bull can site a hundred. The genetic advantages are
obvious. Bulls with superior milk production transmitting capability or con-
formation can now sire thousands more calves than they could by natural
service. In fact, the average six;é in A.I. service produces 40,000 breeding
units annually and some go as high as 60,000. Economically, it means the
individual dairyman can have the use of superior sires that he could never
otherwise afford. For the person with a small herd it is cheaper now to breed
cows artificially than it is to keep a bull. The technique has proven so successful
that there are many companies and cooperatives whose sole business is the
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production of high quality semen from superior sires for use on the farm by
their own technicians on a fee basis or for d1rect sale to the farmer who wants
to do his own insemination.

Although genetic improvement and economics are 1mportant advantages for
artificial insemination, disease control is equally important. Bulls in the A.I.
studs are not put into service until they have had extensive examinations to
be sure they are free of contagious diseases, especially venereal diseases such
as trichomoniasis. Similarly, every batch of semen is carefully evaluated and
then standardized for number of spermatozoa. And their genetic potential
is proven by test matings before their semen is offered for sale. When all things
are considered, the advantages of artifieial insemination are substantial. -

Although the technique is feasible in other species, it has not been as widely
accepted as it has for dairy cattle. It is being done more frequently in swme
and beef cattle but the need for individual handling increases the labor
requirement, thus reducing the economic advantage. Conception rates in mares-
bred artificially are somewhat less than in cattle and the extended semen is
not as stable. But it’s probable thaf additional research could overcome this
deficiency if there were sufficient demand. However, the concept has not been
accepted enthusiastically by the industry. When top Thoroughbred stallions
can command stud fe€s of $10,000 or more it isn’t hard to see why.

Initially, extendeﬁovine semen was stored and used in a liquid state and
its life was limited. Further research led to techniques: for freezing it and
semen stored in liquid nitrogen remains viable for years. In fact, calves are
being born today from sires long since dead. Frozen semen is regularly being
shipped now to all parts of the world.

TECHNIQUE NOT DIFFICULT

L

The technique of inseminating cows is not difficult, although proficiency cer-

tainly improves with practice. Most of the A.I. organiz tions conduct periodic
~ training schools for farmers who want to do their own ixsemination. Although
artificial insemination has advantages, it does place an added burden on
management. Because the cows are usually inseminated only once, timing
becomes critical so that sperm and ova meet at the right time. In the absence
of a bull, heat detection is a major problem for the dairyman and more time
must be devoted to watching the herd for signs of heat.

PLANNED MATINGS

Research has led to another significant development that is a useful management
tool. Sometimes it is desirable to plan matings within a short time period.
By feeding synthetic progesterone to a group of females it is possible to
synchronize their estrous cycles so that all of them will come iz heat about
forty-eight hours after thé drug is withdrawn. I had the opportunity as a prac-
titioner some years ago to participate in some of the early clinical trials of this
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tecl;nique' and I'll never forget the sight of about 400 beef cows in heat at the
same time. It was like a three“-ﬁng circus.

The same techmque is apphca’ﬁle to other species and, as a matter of interest,
forms the basis for the oral contraceptives used by women. Heat synchroni-
zation is most applicable in special situations where it is desirable either to
shorten the breeding season such as breeding range cattle by artificial insem-
ination or to have all offsprmg born within a short space of time. Needless
to say, where large numbers of females are in heat at the same time, artificial
insemination is a must.

More recent endocrirger research has centered on the effect of a unique class of
compdunds called prostaglandins. Prostaglandin F,a will reliably induce ovu-
lation about forty-eight hours after administration to animals that are cycling
normally. Its use is most applicable where a precisely timed mating is desir-
able. Neither technique will correct major infertility problems.

EMBRYO TRANSFER
/

Until recently genetic lmprovement C('l be accelerated in a herd only through
artificial insemination. The cow was the limiting factor and still could have
only one calf per vear@ But, as-a- result of research, that is changing, and
cows now are able to have several calves in one year. Through the use of hor-
mones, cows can be induced to ‘‘supraovulate, " releasing a dozén or more
ova at the same time, all of which will be fertilized when the cow is insemi-
nated. Since the cow can’t sustain. a litter-like the pig, these fertilized ova are
recovered and put-into other less valuable cows that are at the exdct same
btage of the estrous cycle.

The technique relies on the use of hormones to induce the supraovulation
and to synchronize the heat cycles of the donor cow and those who will receive
her fertilized ova. Although still an expensive procedure, the technique has
evolved from the research stage to a point where it is commercially feasible
and will no doubt find greater application in the future. As a matter of scientific
interest; successful matings have been accomplished with the donor cow on
one continent and the recipient on another with a female rabbit used as a
‘*shipping container’’ for the fertilized ovum. The same 4technique is applicable
to other species but, thus far, has not found wide-application.

Let's look now at some of the reproduction characteristics that make the
various species unique.

Cattle

Cows are polyestrous, normally coming into heat or estrus every twenty-one
days from the onset of puberty. Some individuals will have estrous cycles a -
couple days shorter or a few days longer but as long as the cycle is consistent
it doesn’t matter. Onset of puberty in the heifer is governed more by physical
size than chronological age. Well-fed, rapidly gra®ing-animals may show signs
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of heat as early as fo\u.%{lonths of age. Conversely, those grown on'a marginal
diet may not come into Reat until they are almost two years old. Young bulls will
show signs of sexual activity at four months and are usually fertile at six months.
They certainly should be separated from the females by that time.

WHEN TO BREED.

Since calvmg difficulties are inversely proportional to size, he1fer§ should not
be bred until they are big enough and should be bred when they are big enough.
Proper breeding weight varies with the breed but 800 pounds is considered the
optimum for Holsteins, with others in proportion. Holstein heifer~§ should
reach 800 pounds at about fifteen months of age and, given an adequate diet,
will continue to grow during pregnancy until they reach their definitive weight.
The gestation period of the cow is 280 days so heifers bred at fifteen
months will calve at two years old.

There is grea'./a controversy over the merit of breeding heifers to bulls of
smaller bréeds/to yield a smaller calf the first time so that there are fewer calv-
ing comphcatlbns Geneticists argue that this causes a wasteful loss of genetic
potential since the resulting crossbred offspring have limited value for milk
production. Most veterinarians, myself included, who have seen too many good
heifers injured by oversized calves will argue that the loss of any genetic
~ potential is more than offset by the reduced injury‘or death loss at calving
time and the increased milk production during the first lactation because there
was less calving stress. It’s the breeder’s choice, but fewer calving complica-
tions occur when dairy heifers are bred to beef bulls such as Aberdeen Angus,
and when beef-type heifers are bred only when they are big enough or to bulls
of smaller breeds.

CHANGES IN BEHAVIOR

Signs of impending estrum in the bovine are generally marked by well-defined
behavioral change. The lactating cow may have a transitory decline in pro-

duction lasting about a day. Concurrently there will be restlessness, occasionally
bawling, and usually some clear mucus discharge from the vulva. The most
definitive sign is standing to be mounted by other cows, the period of standing
heat. When a bull is placed with a cow in standing heat there is very little
foreplay involved. The bull will usually sniff the vulva once or twige, curling
his upper lip in a very characteristic manner. Smell seems to increase libido
and the bull very quickly gets an erection and mounts the cow. The whole proce-
dure is accomplished very quickly and the interval between intromission and
ejaculation averages about seven seconds. Depending on the vigor of the bull,
ejaculation occurs at the moment of a violent thrust during which the bull’'s
hind feet actually leave the ground. It’s important, therefore, that the bull and
cow have good footing during copulation. Heavy bulls can easily knock down
a small cow or heifer during breeding. Similarly if they slip, injury may result,
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making them useless for further service. To avoid injury, mating should not
take place on a slippery floor.

Sy
A BREEDING RACK

When a heavy bull must be used on a small heifer or cow, the use of a breeding
rack is advisable. This is basically a stanchion in which the cow is placed that
on each side has a strong plank extending fro e stanchion frame at the
level of the cow’s shoulders back to the grounw her hind feet. When the
bull mounts, his weight is supported by his front legs on the plank rather than
by putting all his weight on the cow. The risk of injury can be eliminated
entirely, of course, by artificial insemination. More will be said about that later.
Intromission terminates in ejaculation of 3-10 cc. of semen containing up
to a billion spermatozoa. Volume and concentration declines somewhat with
frequency of mating. Copulation will usually occur several times-during the
heat period. For that reason if a single bull is turned out with a herd at pasture
and several cows come in heat the same day, conception rates may be lower
than anticipated. Controlléed mating, sometimes called hand breeding, will
conserve bull power and generally yield higher first service conception rates.

KEEP GOOD RECORDS ;

For good breeding -efficiency, it’s vitally important that records be kept of
dates of heat periods, breeding and calving. In addition, all cows should be
examined by a veterinarian about thirty days. ‘after calving to be sure the
uterus is normal and no infection is present, and this should be a part of the
record. Examination of the ovaries at the same time will indicate whether the
cow is cycling normally, as she should be at this time. Most cows begin to
cycle two to three weeks after calving although they may not show standing -
heat. Examination at thirty days allows time for correction of any abnormalities
before sixty days post-calving, which experience shows is about the best time
to breed the cow again.

All this information should be recorded for each individual in the herd. A
variety of commercially prepared forms is available for the purpose, but human
nature considered, the simplest is the most likely to be used. Reproduced here
(Figure 1) is a facsimile of a simple individual health and breeding record.
It is based on one used by the author and further refined in collaboration
with the late Professor A. M. Meek in the Department of Animal Science at
Cornell University. These 5-inch X-8-inch cards are available at nominal cost
from that department and well over half a million of them are currently in use.
A binder is available that holds the cards in an overlappmg manner so that
the name or number of ten cows can be seen at a glance.

- The front has space for all the identifying names or numbers of the md1v1dua1
cow, her sire and dam, and the dates of vaccination for the more common
. diseases. Dates are important for vaccines such as leptospirosis, which must
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be repeated annually. The remainder of the front has space for five-years’
breeding records in columnar form.

To illustrate how the cards are used; the example Ragapple Annie was born
“on New Year’'s Day, 1975 and purchased from John Doe on March 1 of that
year. She was vaccinated on the dates indicated and was observed to be in heat
on Feb. 28, 1976, and again twenty days later. Her next heat period was on
April 11 at which time she was bred to bull number 1153. Breeding is indicated
by circling the date. She was examined for pregnancy by a veterinarian fifty
days later and found to be pregnant. Her due date was recorded as 12/26/76
and she actually calved on 1/1/77. Due date is not entered until the pregnancy
is confirmed. She came in heat again on Jan. 30 and the condition of her
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reproductive tract was determined by veterinary examination on Feb. 3. The
cervix, uterus, and ovaries were found to be normal with a corpus luteum (C.L.) -
on the right ovary. Her next heat periods were on February 20 and March 13,
at which time she was again bred. If any abnormalities had been found at the
time of post-calving examination, these would have been noted together with
treatment given. Similarly, if she had failed to show a heat period after Feb. 3,
1977, and a subsequent examination revealed a C.L. on the left ovary, this .
would be positive evidence that she had a heat period although it was not
observed. '

A majority of reproductive problems are hormonal in origin and since there
is no practical field test for hormone levels, diagnosis must be retrospective
and based to a considerable extent on what changes have occurred. Without
good records of reproductive history and results of prior examination, the
diagnosis is frequently more difficult and less reliable. Although there are

~other-systems equally good, none is more simple or ‘economical. When
coupled with a heat expectancy chart for barn use it provides about all the
information that is needed. Under general health, on the reverse side, it even
has space to record in abfreviated form any major disease episodes the
animal may experience.

The importance of management in cattle reproduction cannot be overempha-
sized and the economic importance of reproduction is obvious. Unless the beef
cow has a calf every year her production is zero, and despite extensive research
and some claims to the contrary, no feasible method has yet been devised
to consistently induce dairy cattle to give a profitable quantity of milk without
the stimulus of parturition.

PREGNANCY EXAMINATIONS |

It behooves the cattleman, therefore, to learn all he can about reproduction
and to apply-diligently all he learns. One*management tool that should be
employed is pregnancy examination. There is no need to wait up to nine months
to see whether a cow is pregnant. An experienced veterinarian can diagnose
_pregnancy, or the lack thereof, with a high degree of accuracy beginning about
- thirty-five days after breeding, simply by rectal examination. With first-calf
heifers, the diagnosis can even be made a few days earlier. Most theriogenolo-
gists, however, recommend that the examination be postponed until forty-five
days after breeding: Until that time the placental attachment to the uterus is
quite tenuous and manipulation may induce abortion. This hazard is greatly
reduced after forty-five days, which is still early enough, as a practical matter,
to injtiate treatment of the nonpregnant cow to get her with calf in a reasonable
length of time. The more advanced the pregnancy is the easier and more
accurate the diagnosis will be.
Early diagnosis is not made on the basis of palpating the embryo but on a
combination of factors. Record of breeding is one, of course, but beyond that,
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" disparity in size of uterine horns with a corpus luteum on the side of the laréer
is one indication of pregnancy. In addition, if an amniotic vesicle, the sac with-
in which the embryo lies, can be felt, the pregnancy is confirmed. After forty to
forty-five days the fetal membranes can be ‘‘slipped” between the fingers and
after sixty days the fetus itself usually can be felt. ‘

Cattlemen often ask if they can’t save some money Yy doing pregnancy
examinations themselves. The technique can be learned by anyone of reasonable
intelligence but accuracy comes only with practice. And cattlemen simply
don’t have sufficient practice opportunity to become proficient, whereas a
veterinarian in cattle practice may average over 100 pregnancy examinations
in a week. Very few cattlemen will have the opportunity/to do that many in a
year. Since accuracy of diagnosis is essential and ina scuracy is useless, it
seems to me that the herdsman'’s time could be used m re profltably in other
endeavors that only he can do best.

f
[

i

MILK PROGESTERONE ASSAY TEST

. The advent of hormone assay for pregnancy may make this argument moot.
Serum progesterone levels increase during pregnancy and some of the excess
is eliminated in milk. Based on this, a relatively simple milk progesterone
assay test has been devised for pregnancy diagnosis. As yet it is not quite as
reliable as a rectal examination done by an experienced veterinarian and is
somewhgt more costly, but further refinements are sure £o come that may
make the test both reliable &nd competitive.

In any event, pregnancy diagnosis is an important management tool for
optimum cattle reproduction t_hat;.should be used more extensively. If coupled
with all of the fruits of reproductlon research on the farm, cattle reproduction
would not be nearly as much of a problem as some cattlemen report it to be.

ABORTIONS

Once a viable pregnancy has been established and confirmed it’s just a matter
of time until the calf is born—if an abortion doesn’t occur. Abortion may
occur at any time and there are many possible causes. If you have a cow that
s ' aborts, don't attribute it to bad luck and forget about it. There is always a
reason and any money and effort spent to find the reason can pay big dividends
en if you only have one cow. If the abortion is due, for example, to brucellosis,
that cow will shed Br. abortus organisms in her milk. If she is your only milk
supply there is thus a possibility of your getting undulant fever unless the
Wis pasteurized. For the protection of the rest of the herd it’s vitally
important that a diagnosis be made.
At the very least, segregate the aborting cow from the rest of the herd until
a diagnosis has been made because her vaginal discharge may be teeming with

~
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pathogens. Put the aborted fetus in a plastic bag and hold it in a cool place
until your veterinarian can get there to do a necropsy and collect samples for
laboratory diagnosis. Last, thoroughly clean and disinfect the area where the
abortion occurred to reduce the risk of spreading infection.

CALVING

Where to have the cow calve often presents a dilemma. An 8 ft. X 10 ft. or
larger box stall can be ideal—or it can be a disaster. If it is clean, well bedded
and left vacant for a couple weeks after the cow calves it is ideal. But if it must
be in constant use with one cow right after the other, it can be a disaster because
the resulting build-up of pathogenic organisms will infect a majority of the cows
and calves using it. This will show up as a frequently fatal septicemia in
the calves, and metritis, mastitis or both in the cows. The only way to break
this cycle is to stop using the maternity pen—even if it means the cows must
calve outside. o o

The approach of parturition in the cow is characterized by udder enlarge-
ment and relaxation of the pelvic ligaments, giving the tail head a raised
appearance. Frequently the vulva lips become puffy and distended and a string
of gummy mucus will be seen extending from it. The cow will act restless and
often will refuse feed for twelve hours prior to calving. Once true labor begins,
the calf usually will be delivered in an hour or so.

COMPLICATIONS: RETAINED PLACENTA

The cow is unique from other species in the frequency with which parturition-
associated complications occur. One of these is parturient paresis, or milk fever,
which will be described in more detail later. The other is retained placenta,
which may affect 10 percent or more of the cows in the herd. For a variety of
reasons, some known and others not, the cotyledons and caruncles fail to
separate as the calf is being born. Retained placenta is more frequent when
twins are born and usually ensues when forced extraction of the fetus is
necessary.

[f infection is not present, retained placenta by itself is not a serious compli-
cation. It will eventually loosen up and fall out. Unfortunately, it acts as a
wick along which bacteria can travel to set up a serious uterine infection called
metritis. Also, once the calf is born, circulation to the placenta is cut off and
the tissue dies and decomposes. Decomposing placenta has a very characteristic
foul odor and it may be a month before all the bits and pieces have liquified
and been discharged. Medicating the uterus may help to prevent serious
infection but does little to hasten placental expulsion.

A substantial majority of veterinarians, myself included, feel that a retained
placenta should be manually removed. This is a job best left to the veterinarian
because it must be done carefully. Otherwise injury to the uterus may result

_which, if nothing else, will delay the next conception.
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If an unusually high percentage of retained placentae occur in the herd, some
attempt should be made to find the cause. This isn’t easy and usually ends
up as a trial procedure. Malnutrition is a factor that can be eliminated by
balancing the ration. Lack of exercise during the dry period also seems to play
a role in all calving complications. Vitg’min A deficiency has been considered
a factor, although scientific evidence is lacking. Because the incidence of
retained placenta isunpredictable, it’s hard to design a controlled study. I do .
recall a herd in which administration of one million units of Vitamin A intra-
muscularly during the dry period seemed to reduce the prevalence from over
30 percent to less than 5 percent. ’

More recently selenium deficiency has been incriminated as a cause, and as
with the Vitamin A, injection during the dry period reduced the prevalence '
Selenium is known to be an essential trace element but in large doses it is
also carcinogenic, $o its availability is controlled by law. There are undgubLl
edly other factors such as hormone j Bet -miscéllaneous infections

_—whieh-contribute to r'émplace'nfa It's a problem that needs much more
sstudy.

?OLAPSED UTERUS
h

e last major complication ‘of parturition in the cow is prolapsed uterus.
This condition in which the uterus turns completely inside out is one of
the few true emergencies in farm animal practice that is most prevalent in
cows but certainly not rare in sheep and goats. This condition requires veterinary
assistance without delay. It’s a rare occasion when a prolapsed uterus can be
replaced without medical- assistance because it invariably swells. Attempts
to push- it back in stimulates a straining reflex, and in a contest of push against

B strain the cow always wins.

“The best thing to do is to restrain the cow so she can't walk around,
thereby injuring the uterus. Then wrap it in a clean cloth such as a large towel
or even a bedsheet and keep it moist with warm water until the veterinarian
arrives. And, in the interest of veterinarians everywhere, I would add, be
prepared to help with the job at hand. Replacmg a prolapsed uterus can be
physically demanding work, taxing the strength of the strongest individual..

Surprisingly, most cows survive the ordeal if the prolapse can be corrected
before many hours elapse. Many will even become pregnant again. However,
when it happens once it is likely to occur again at the next calving and for that
reason it is probably not advisable to keep the cow in the herd.

Horses

The mare isd)ss%fﬁaﬁ seasonally polyestrus, that is, she will show signs of
}’ie}t,on/a/regular basis only during certain seasons. This seems to be a function
—of hours of daylight and the mare will :{xsually cease cycling in late fall and
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early winter, beginning again as the days get longer. In the northern latitudes
the mare will usually begin to show signs of heat every sixteen to twenty-five
days in March and will continue on into the fall if she is not bred.

The onset of estrus can be hastened by artificial light and by a management
technique called ‘‘teasing.”’ This is controlled daily exposure of the mare to the
stallion without allowing direct contact. On breeding farms, mares and stallions
are brought together this way once or twice a day but with a strong board
fence between them and under hand control so injuries don’t result. This

procedure heightens libido in the stallion and accelerates onset of estrus in
the mare. '

WHEN TO BREED

Breeding mares as early as possible in the spring has importance in the racing
industry, but because it is counter to the normal reproductive pattern, it leads
to more frequent reproductive failures than occur when mares are bred in May
or June. )

Early breeding is important in the racing industry because somewhere in
antiquity it was decided that a horse's age would be decided by calendar year
of birth rather than by date of birth. Thus horses born on New Year's Day
and those born on December 31 of the same year are reckoned to be the same
age. Since the normal gestation period of the mare is eleven months, it is most
desirable to get them bred in early February and to have them foal soon after
January 1. From a physiological standpoint, this is the poorest time to breed
them. However, the advantages to the owner are obvious. In a race for two-
year-olds, for example, early in the season, a horse barely two and one almost
three would qualify. Since the older horse is more likely to be larger and stronger
the odds favor his winning the race. Don't bet on it, though, because genetics
and training are still important factors.

The duration of standing heat in the mare is usually about five days and will
be evident for the first time at around eighteen months of age although it
may appear as early as ten and as late as twenty-four months, depending upon
such things as heredity, plane of nutrition, and season of the year. Unlike the
cow, ovulation in the mare takes place about one to two days before signs
of heat subside. The optimum time to breed, therefore, is generally about the
third day of estrum. The possibility of conception failure due to faulty timing
can be reduced somewhat by breeding twice during the heat period if conserving
the stallion is not important. The use of prostaglandin F,a to induce estmis
and ovulation in otherwise fertile mares has taken some of the guesswork out
of timing the breeding. Use of hormones such as this should be considered
a supplement to and not a substitute for good management. Careful rectal
palpation will often detect imminent ovulation.

ESTRUS HARDER TO DETECT

Detection of estrus in the mare is-not as simple a matter as it is in the cow
because mares rarely exhibit the homosexual behavior of standing to be mounted
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by other mares. Daily teasing and noting changes in attitude toward the
stallion are the most reliable. The mare not in heat will resist the overtures of
the stallion by squealing and kicking. The latter tan cause serious injury if
the stallion is not protected by a strong barrier. Gradually, as the heat period
approaches, her attitude will soften and she will actually seek out the stallion,
turning her hind quarters to him. Coincident with this she may show other
signs such as squatting, frequent urination, “winking’’ of the clitoris and
rapid tail switching. '

BREEDING MANAGEMENT

Conception rates can vary tremendously on different breeding farms-due to
season (lowest in February and highest in July) and management. Good
managers provide mares and stallions with.ample exercise and maintain them
on a balanced nutritious diet. They also start planning for the breeding season:
several months ahead of time by having mares and stallions examined for
fertility in late fall by a veterinarian. Mares are partlcularly susceptible.to
uterine infections, which, if detected early, can be treated successfully by
the time the mare is ready to breed. .o .

Hygiene. Because of susceptibility to infection, good hygiene at the time of
breeding is essential. The mare's tail should be bandaged and her hindquarters
thoroughly scrubbed with soap( and water and then rinsed. Similarly the stal-
lions penis and sheath’ shouldye scrubbed and rinsed prior to breeding.

To prevent injurifs, good restraint, depending on the disposition of mare
and stallion, may be needed during breeding. To prevent injury to the stallion,
breeding hobbles are often put on the mare (see section on restraint). These
should be tight enough to prevent a well-dirdcted kick but at the same time™
loose enaigh so she won't lose her balance and fall when the stalliori mounts.

Some-stallions have a habit of biting mares severely when they mount ne-
cessitating use of shoulder pads on the mare. If the stallion is overly large
for the mare he is breeding, possible vaginal injury can be prevented by placing
a stallion roll over the erect péms to control the depth of penetration. If
necessary, one can be improvised by holding a roll of cotton between the penis
and the belly wall as the stallion mounts. , :

Handling precautions. Breeding should be done on gii'ound where fopting is
good because concrete or plank floors are often dangerously slippery for horses.
Both mare and stallion are restrained in halters and the person controlling
the stallion must be particularly alert to any untoward moves that might result
in injury. The stallion is brought alongside the mare and, after a period of fore-
play during which the penis becomes erect, the stallion mounts and intro-
mission takes place. Manually directing the penis into ¢he vagina precludes
the possibility of false entry into the rectum. Copulation th horses lasts five
to seven minutes and terminates with ejaculation of 50-100 cc. of semen. As
with other species, voliime is determined to a large degree by frequency of

use. ) /(
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When the stallion dismounts he should be put back in the stall. Young
vigorous stallions may want a second chance but it serv,es no useful 'purpose
at this time. -

Some older mares have vulvae that tip inward, allowmg fecal contamination
of.the vagina with subsequent extension of infection to the uterus followed
by early abortion. It has been shown in mares with this condition that suturing
the uppey two-thirds of the lips of the vulva together, a procedure known as'a
. Caslick opgration, immediately after breeding will improve conception rates.

The vulva must then be surgically opened, of course, prior to a subsequent
breedmg or foaling.

Artificial insemination. Art1f1c1al 1nsermnatlon in the mare has had limited
apphcatxon for a number of reasons. First, fresh horse semen does not remain
fertile much beyond eight hours, although techniques have been developed
for freezing it to keep it viable much longer. Second, the difficulty of detecting
mares in heat makes the timing of insemination too much a matter of luck.
~ Third, the objections of several breed organizations has tended to discourage
research. At present the best application appears to be where two or more
mares are to be bred to the same stallion on the same day. Semen can be
collected using a *‘breeder’s bag™ or condom or preferably an artlfgglai vagina.
The semen thus-collected from a single ejaculate can be extended 1:1 and
used to breed several mares.

TESTS FOR PREGNANCY

Pregnancy diagnosis,is perhaps more important in mares than in cattle because
of the relatively short breeding season. The teasing schedule should be main-
tained for at least three weeks after breeding to see if the mare returns to
estrum. Failure to return to estrum is not positive evidence she is pregnant
although odds favor it but it does provide a logical basis for rectal examination
for pregnancy a couple of weeks later. A small percentage of mares may show
signs of heat three weeks after breeding but it is usually of short duratlon and
can be differentiated from a true heat périod by rectal palpation.
" Although several biological tests for pregnancy in mares are available, none
is superior to or can be done earlier than rectal palpation by an erienced
veterinarian./Those who do such examinations frequently become suftficiently
skilled to deteet pregnancy as early as seventeen days after breeding, but
thirty to forty days after breeding is probably more realistic. A diagnosis of
pregnancy rhade very early during gestation should be confirmed by a second
examination a couple of months later, since early embryonic deaths occur in
about 5 percent of equine pregnancies. When this occurs the mare may not
return to heat that season and the breeder blissfully assumes that she is preg-
nant. It pays to confirm the pregnancy!,

Biological tests. The biological tests for pregnancy‘rely on the changes in
hormone concentration especially chorionic gonadotropin and estrogen that
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occurs during the pregnancy. All of them are laboratory procedures and none
is supetior to careful rectal palpation. The Acheim-Zondek test or the Friedman
modification of it are commonly used. These depend on gonadotropin in the
mare’s blood serum, which peaks at fifty to eighty days of pregnancy. Serum
from a mare at this stage injected into rats, rabbits, or toads ‘will produce
readily recognizable changes in the reproductive organs of the test animals. -
~ The test has no value prior to forty days of pregnancy and its accuracy
 declines rapidly after eighty days. An immunological test accurate from 40 to
120 days of pregnaricy that also relies on the presence of gonadotropin has
been developed and is commercially available. A chemical test for estrogen in
urine, the Cuboni test, is accurafe-from 120 to 290 days of pregnancy. How-
-ever, at 120 days of gestation and beyond a rectal examination for pregnancy
__can be done with equal accuraey in less time than it takes to collect a urine
sample.' ° ' '
;" Rectal examination. Rectal examination of the mare is not a job for the novice,
if for nosother reason than that it can be dangerous. Some mares take violent
exception to_g hand in their rectum and will lash ouawith both hind feet with
disastrous results if they are on target. Leave it to your veterinarian! He knows

what to expect and what measures to take to prevent the worst from
happening.

Outward signs. The outward signs of preghancy in the mare are not nearly
as evident in.the mare as in the cow, in some cases almost right up to
foaling. Some-increased distention of the udder may be noticed beginning
about three to six* weeks before foaling. It becomes filled with colostrum
about two days prior to foaling and some leakage called ‘‘waxing’’ may be
noticed on the teat ends. None of these time estimates is absolute, but waxin
of the teats is an indication that preparation for foaling st uld not be delayed.

- Mares prefer peace and quiet when they foal and-seém to have an uncanny
ability to delay parturition until no one is around..When foaling is imminent
they should be put in a clean, well-bedded box stall and watched discreetly.
Sometimes observation through a knot hole is the best way. It's not uncommon
to have an anxious owner stay up all night watching a mare-due to foal only
to have the foal born while the owner was in the house getting some breakfast.

FIRST SIGNS OF LABOR

~ Perhaps tlfe first signs that labor is béginning are slight sweating in the flanks
and refusal of feed. These are followed by restlessness.and eviderieg of abdominal
discomfort. The mare will get up and down frequently until finally she stays
down and begins to start some straining. The chorio-allantois or water bag
usually breaks about this time, and the foal gets his first look at the world
usu'al,l_}yWi;t%in the next half-hour. Strenuous labor beyond that time with no
evident progress is a cause for concern and an indication that the mare needs
some professional help. The foal can get into any of the malpresentations we
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" described earlier, but because of the heavier abdominal musculature of the mare
compared with other species, their straining effort makes correction somew
more difficult. Also the uterlne wall ruptures more easily and the ute
more susceptible to infection than the cow’s. For these reasons professional
help is strongly recommended. If no veterinarian is available in a reasonable
length of time, do the best you can, but remember that cleanliness and gentle-
ness are essential.

The equine placenta differs from that of the cow. At the moment of birth
10-15 percent of the foal’s blood supply may be in the placental blood vessels.
Don't be in a hurry to cut the umbilical cord. Wait fifteen minutes or so, thén
t1e the cord thré® or four inches from the belly, using umbilical tape or a piece
of sterilized cotton string. Cut it on the placental side of the tie. Spread the
placenta out and examine it to see that it is all there. Retained placenta is not

‘as common in the mare as in other species, but sometimes torn pieces will be
left in the uterus. Pieces or an entire placenta retained in the uterus is a
complication that needs correction without much delay. This is not only an ideal
medium for baterial growth, but decomposing placenta in the uterus can
cause a severe endometritis and laminitis (founder). '

- CARE OF THE FOAL

After the umbilical cord has been cut a few other i)rocedures for the foal are
recommended. The navel should be dipped in tincture of iodine. Unless the
mare has been previously immunized, the foal should receive a dose of4etanus
toxoid or antitoxin. Horses are very susceptible to tetanus and the stump of
the umbilical cord is an ideal place for the bacterlum Clostridium tetani to
gain entrance. ~ -

Normally a foal will be on its feet w1thm an ho after birth and looking
for his first'meal. He should be helped if necessary. lf for any reason the foal
can't get up to nurse, bottle feed it with colostrum milked from the mare.
Lastly, many foals require an enema withif six to twelve shours after birth
to remove the hard lumps of meconium that would otherwise cause constipation
and all the complications that implies.

The majority of mares will come into heat within a week after foaling. This
is the so-called ‘‘foal heat’’ and if the delivery was uncemplicated and every-
thing else is normal they can be bred back at this time. However, conception
rates on this first breeding are geyerally not as good as they will be at the
next heat period.

If you have gotten the impression that horse breedmg is a complicated pro-
cedure with frequent disappointments you are right. And you might well ask
why. Certainly bands of wild horses have no trouble reproducing themselves.
The answer lies not with the horses but with thé people who own them. Most
wild mares are bred during June and July at the peak of fertility, and they
foal late in the spring when there-is ample grass for nourishment of mare
and foa]. If, instead of attempting to make nature conform to our needs through

g
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artificial birth dates, etc., we would adjust our breeding procedfires tg simulate

those found naturally, I have no doubt that conception rates would improve
markedly.

+

Swine

Gllts w111 generally start showing signs of estrum at about six months of age.
However, unless they are especially well grown it is advisable to postpone
breedmg another three months or until they reach 250 pounds body welght
T ney are p()lyest‘r‘Ub na'v’i‘r‘lg heat pefu‘)us about every three weeks ulruuguuuu
the year except when pregnant or lactating. The period of estrum will last
two or three days and ovulation occurs a few hours thereafter. The fduratmn
of pregnancy averages 114 days. If you have trouble remembering numbers,
think of it in terms of three months, three weeks, and three days. As with
teasing the mare, the onset of estrum can be hastened by putting a boar in
an adjacent pen.

Although the sow will cycle throughout the year, conception rates fall durmg
periods of very hot weather. Hot weather also tends to lower the fe{tlllty
of the boar. If sows must be bred during hot weather, some method of cooling
the barn such as evaporative coolers or foggers will improve conception and
litter size. - o ’

Impending estrum is usually/evi a cou‘ple days prior to standing heat.
The vulva shows some swelling and reddening, the sow becomes restless,
utters typical grunts, and sniffs at the gehjtals of others in the pen. This is
followed by mounting other sows and finaly by standing to be mounted.
Durmg the period of peak fertility most sows will stand for hand pressure on

“therump and, of course, will be receptive to the poar. Best conception results
"~ when the sow is bred about twenty hours aftef the onset of standing heat
and again twelve hours later. A gecond mating will increase litter size by
about 10 percent. Since weaning a maximum number of pigs per litter, at
least nine, is one of the keys to success in the swine business, thls extra
10 percent becomes important.

‘Another management technique that helps to increase litter size in pigs is
called “‘flushing.” Increasing feed intake of the sow by six or eight pounds for
ten days prior to breeding will increase the number of ova released, thereby
" increasing litter size. Reverting back to the normal daily ration a couple days
after signs of heat have passed will keep the sows from getting too fat.

WHEN TO BREED

. E
When to breed sows depends on many factors; market conditions, feed availa-
' bility, housing and, for those with only one or two sows, sometimes personal
~ preference enters in. But for the commercial operator it is important from a
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disease control standpoint to plan matings so that there will be a two-week
period every six months when there are no hogs in the farrowing house. This
allows time for thorough cleaning, disinfection, and drying, which kills off
populations of pathogens that otherwise cause a constant problem with such
things as baby pig scours, metritis, and mastitis. E
Availability of boars presents a problem for the person breeding one or two
sows as a hobby. The economics of a swine enterprise that small is questionable
at best, and if one must feed a boar all year to have him available to sire two
litters of pigs a year, the enterprise certainly must be considered a hobby.
- As a way of saving money, some people either borrow a boar when needed, or
take their sow to a boar, This is an ideal way to spread contagious swine diseases
and is certainly not recommended. Artificial insemination would be much more
preferable, but, unfortunately, it is not generally available except in the Mid-
west, where the hog industry is concentrated. The technique is successful .
and practical, although thus far it has not been possible even with a variety of

exten to keep boar semen viable much more than thirty-six hours. Frozen
semen has not produced good conception rates.

COLLECTING SEMEN

Collection of semen and insemination are not difficult procedures and once
learned are probably no more time-consuming than transporting a sow or boar
from one farm to another. Certainly there is less disease hazard involved and
the equipment requirements are minimal. The only real drawback is the availa-
bility of a sow in heat on the farm where the semen is to be collected to
stimulate erection by the boar. Even this can be circumvented with an electro-
ejaculator. . ,

To collect semen, when the boar mounts the sow, grasp and hold the penis
firmly in a gloved hand and directed toward an opaque wide-mouth, sterilized,
and warm pint bottle. Firm hand pressure on the penis is sufficient to stimulate
ejaculation which usually takes five minutes or more for completion. The ejacu-
late from a mature boar will just about fill the jar but the first part of it is
heavy gelatinous material which should be discarded. The balance of the semen
containing the spermatozoa should be protected from chilling by wrapping the
jar in paper or other insulating material. If used within an hour or so, the loss
in fertility is not great and there’s a good chance of conception.

Prior to use, the ejaculate is strained through sterile cheesecloth to remove
any extraneous mateérial. Although equipment has been designed for swine
insemination and is undoubtedly preferable, improvision can be done by using a
bulb syringe with about a half-pint capacity attached to a semi-flexible plastic
pipette similar to that used for cattle insemination. The pipette is inserted
carefully into the vagina and upward at about a 30° angle and gently worked
through the cervix. Once the pipette is in place, the bulb is slowly squeezed
until the semen has been expelled. This technique has some obvious dis-
advantages but these are outweighed by the reduced risk of disease trans-
mission inherent in transporting sows or boars from one farm to another.
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The same technique is equally
where there is a shortage of
fold with commercially a
milk one boar can

ore ugefﬁl on the large breeding farms
T power./B’S' extending the semen up to five-
able semen extenders or even sterile homogenized
used to breed geveral sows in a day which would not

e boar has a noticeable effect on litter size and to lessen the chance of
reeding a sow to a boar of low fertility, it is common practice to breed sows -
twice during the heat period to different boars. This puts added demands on
boar power and makes adequate care and management of boars equally
important to that of the sows.

INTRODUCING NEW BOARS

For genetic improvement if nothing else, new boars with different bloodlines
are frequently added to the herd. These boars should be purchased well in
advance of anticipated need and, as a disease control procedure, segregated
from other swine for thirty days. If no health problems develop they can
then be placed in service, but it is good practice to first test mate them to a -
couple of gilts to be sure they are fertile.

Sexual and social behavior seem quite different in pigs than in other animals.
A strange boar put in with a pen of sows or gilts may show morée concern about
his surroundings than about his love life. It helps to put them in an adjacent
pen for a few days beforehand to get acclimated. Similarly, a boar simply left
in a pen of females sometimes gets bored with the whole procedure and ignores
their overtures. Putting a second boar in the pen introduces the element of
competition and, once they settle their differences, both boars will approach
the situation with renewed vigor. Some young virgin boars put in a pen with
a sow in heat will simply regard the sow’s antics with amazement and not
know how to proceed. A few have to be patiently coaxed to mount the sow
until they learn their purpose in life. Once they get the idea there is usually
no further problem.

Copulation is a more protracted procedure in’ swine than other species lasting
for twenty to thirty minutes. And also, unlike other species, the slim penis of
~ the boar passes through the cervix so that ejaculation takes place directly into
the uterus. The excitement assoéiated with 'sexual activity in other species is
generally absent and once ejaculation begins some boars actually give the
impression they are going to sleep. The only indication of activity may be just
an occasional soft grunt.

DIAGNOSING PREGNANCY

LS .. . . _
Pregnancy diagnosis in the sow, until the recent development of a device utilizing
ultrasonics, has been largely impractical. Except in large sows, rectal palpation
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is more traumatic than useful. Changes in vaginal epithelial cells determined
by biopsy and microscopic examination are a reliable indicator of pregnancy
but these procedures are not very practical on the farm.

ok

FARROWING

A couple of days before the sow is due to farrow she should be scrubbed clean
with soap and water and put into a previously cleaned and disinfected farrow-
ing pen or stall. These have been described in the section on housing. At the
same time, the sow’s diet, should be changed to one containing more bulk. Sows

tend to develop problems with constipation when they are confined in a farrow-
ing pen. As a result they go off feed and have a reduced milk flow when it is
most needed. A diet high in fiber using more mgredlents such as bran or even
chopped hay helps prevent the problem. -

Depending on litter size, farrowing may extend over several hours, tzra}(ing
~longer as a rule for gilts than older sows. Sometimes the first piglet irf the
* procession will be larger than the others or malpresented and the sow will
have to be helped. These usually can be reached by hand and removed with
gentle traction. Remember to be clean and gentle. Anyone farrowing hogs
regularly,.shofld have a set of pig forceps and/or an obstetrical snare avail-
able. When it appears that the last piglet has arrived, some swine growers
routinely give the sow a dose of oxytocin. This is a prescription drug that
stimulates smooth muscle contraction. It causes the utetus to contract, hope-

fully expelling-any addltlonal plgs that are left and it also helps to stimulate
milk flow.

HEAT NEEDED FOR NEWBORN P‘}\GS

Supplemental heat from a heat lamp or a’brooder is necessary for the newborn
pigs except during hot weather. Chilling after birth not only predisposes pig-
lets to disease problems such as scours and pneumonia but can itself cause
death. So place the piglets under the lamp as they are borniand, at the same
- time, swab the navel with tincture of iodine.

This is also a good time to clip the needle teeth. Baby pigs have very sharp
teeth that, when nursing, may irritate the sow to a point where she won't let
them nurse. Only the tips of the teeth should be removed, since clipping them
at the gum line may crush the tooth, leaving the piglet with a mouth so sore
that he won’t nurse. A Resco® dog nail trimmer works well for the purpose.

K

ANEMIA IS COMMON

Iron deficiency anemia is a universal problem with baby pigs that is e 79"
prevented. Several methods are commonly used. The oldest and simplest, which
is still used by many swine growers, is to put a few shovelfuls of clean sod in
the pen where the pigs can root around in it. Another less certain way to get
iron into the piglets is to swab the udder of the sow with a saturated ferrous
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sulfate solution on the theory that the piglets will lick it off when they nurse.
A more certain way is to-drench the individual pigs with ferrous sulfate solu- .
tion (about one tsp.) or to give each an iron/copper tablet. But perhaps the best
way is to inject each pig with iron dextran within one to two days after birth
and again three weeks later. This injectable form of iron is available from
several companies and the dosage depends upon the concentration of the
product used. 1
Pigs can be weaned at four weeks of age and the sow will usually come into
“heat and can be bred five to seven dayd after weaning. Those that are destined
to become market hogs can be castrated at this time or earlier. Castration of

males is essential for palatable meat and the earlier it is done the less traumatic
it is.

Sheep
|

.Sheep tend to be seasonal breeders with'the onset of first estrus appearing in
late summer or early fall and appearmgl about every sixteen days thereafter
until late fall unless pregnancy intervenes. However, unlike other domestic
animals there is a noticeable difference between breeds. For example, the
Rambouillet and Dorset may come into heat at any time of the year and usually
always by June, whereas the Cheviot and Shropshire rarely show signs of heat
before September. This difference i3 important when selecting a breed for
commercial lamb production. A great deal of crossbreeding has been done in
the sheep iridustry in an-#ttempt to concentrate desirable traits, one of which
is a short anestrous perio ‘1 T |

The average gestation period is 147 days, with the onset. of puberty ranging
from five to twelve months depending on heredity, plane of nutrition, and
- when the ewe lambs are born. Those born early in the year will often come into
heat that fall; those born later usually don’t come into heat until the following
year. Since it is economically desirable that a ewe produce as many lambs$ as
possible during her lifetime there is a dlstmct advantage in having lambs born
early in the year. Unfortunately, lamb mortality due to inclement weather in
the winter tends to be higher unless special care is taken. “Flushing’’ the ewes
with extra feed a few weeks prior to breéding will improve conception rates
and perhaps stimulate more multiple ovulation.

Ovulation takes place late in the heat period but timing of mating is of httle
conseguence, since sheep are almost invariably pasture bred and when suffi-
cient ram power is available copulation will occur several times during the heat
period. Although libido and fertility of rams varies, a mature ram should be
able to breed twenty-five ewes during the season.

FERTILITY

Fertility is generally better in cool weather and when the rams are not kept
with the flock all the time. As with the mare, sight, sound, and smell apparently
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play a role in the onset of estrus. More ewes will come into heat soon}fer when
the rams are put with them a couple weeks prior to the desired breeding season
than when rams are left with them all the time. When the rams are left with
the ewes all the time they become accustomed to their presence and the Flement
.of sexual excitement is lacking.

‘Artificial insemination of sheep, although technically feasible, has not become
a common practice. The need for close observation of the ewe flocks, the need
for individual handling and the timing of insemination make it less practical
than for other species. : : :

Estrus synchronization through use of hormones, on the other hand, is a use-
ful management tool adopted by some shepherds. Use of synthetic or natural
progesterone-type hormones given in feed or via a pessary placed in the vagina
as the breeding season -approaches will inhibit the onset of estrus in most
cases. When the drug is withdrawn the majority will come into heat during
the space of a few days. This has the advantage of shortening the breeding
season and subsequently the lambing season. It also has a disadvantage.
Since all the ewes come into heat at about the same time, it keeps the rams
pretty busy and for maximum conception rates, more rams are needed.

IDENTIFYING BARREN EWES

Pregnancy diagnosis in sheep is important to good management. A barren ewe
must be fed, just as a pregnant one must, yet without one or more lambs she
produces no income. The earlier barren ewes can be identified and culled the
higher the flock productivity will be. Since the unit value of commercial sheep
is low, biological tests based on hormone assay are not feasible because of the
labor requirement in collecting blood samples and the cost of the test itself.

However, development of other techniques has accelerated in recent years. A
few people have become adept in diagnosing pregnancy at about ninety days by
digital palpation of the cervix through the vagina. In the pregnant ewe, the
cervix generally cannot, be reached with the fingertips, while in the barren ewe
it will feel dense and almost cartilaginous.

In advanced pregnancy, of course, lambs can often be felt externally but by
that time parturition, or lack of it, is so near that examination is hardly
worthwhile: : :

The development of ultrasonic devices for pregnancy diagnosis looks the

most promising for the commercial sheep grower. With experience it is both
fast and accurate.

AVOLID CONFUSION OF EWES
& LAMBS

Becawse of the desirability of having ewe lambs that will come into heat as
early as possible and the usually better market for spring lambs in some areas,
most shepherds prefer to have lambs born as early in the year as possible. Un-
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fortunately this coincides with cold weather, so a reasonably warm, protected
lambing shed is a necessity. This can be the same building in v/hrch the ewes
are housed but, if so, it should have a section reserved for la 1ng pens hold-
mg nO more Lnan one or two GWBS VV nen Lne wn01e IIOCK 13 leIE Bogeuner at ldIIIU'
ing time, lambs and their mothers often get separated and mass cenfusion
results. 0 : T

As lambing time approaches it’s important to watch the ewes carefully for
signs of imminent parturition such as engorgement of the udder with milk or
“bagging.”’ These ewes should be separated from the flock and put into the
lambing area. At the same time or even sooner, it’s good practice to ‘‘tag’’ the
ewes. This expression isn’t at all what it appears to be. It means clipping off
the wool around the udder and permeal. area. This keeps the udder and vulvar
area cleaner, making lambing a more sanitary procedure, and makes it easier
for the lambs to find their first meal.

MULTIPLE BIRTHS o

Twins and triplets are common in sheep and in fact, multiple births are de-
sirable. The flock that doesn’t average at least 1.5 lambs per ewe per year is not
likely to be profitable. In fact, one of the criteria used in select matings is
twinning and mothering ability. Due in part at least to multiple births, sheep
tend to have more dlfflculty at parturition and frequently require assistance.
The good shephérd"will check his lambing ewes every couple hours day and
night throughout the lambing season to be able to help those in trouble while
there is still time to save the lambs.

DELIVERY

Normally the first lamb will be born within one hour or two after true labor be-
gins. If nothing happens by then, a careful pelvic examination is in order.
With an assistant holding the ewe, scrub the vulvar area thoroughly with soap
and warm water and do the same with your hands and arms. The pelvic canal
of a mature ewe will admit a well-libricated, average-sized hand. If the problem
is merely a cervix that is not fully. dilated, wait a little longer and try again if
nothing has happened. If.the’ ‘problem is a malpresentation, it must be cor-
rected before the lambs can be delivered. The diagrams shown earlier in this
chaf)ter should’"ﬁelp in determining the position the lamb is in and what must
gentle traction. An obstetncal snare or forceps available from most instrument
supply houses is a valuable aid to grip the lamb.

Frequently when dystocia (difficult birth) occurs, the ewe will be tired and her
uterine musculature exhausted, or atonic, so that any lambs remaining after
the first will also have to be manually delivered. Injection of oxytocin may
stimulate uterine contractions but it is a powerful drug that can be dangerous.
In most states it is available only on prescription. Use of oxytocin to stimu-
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late uterine contractions without first ascertaining that the cervix is dilated and
the lamb in a normal position can lead to a ruptured uterus and a dead ewe.
Oxytocin is a useful drug, but it must be used judiciously.

INI;‘ECTION POSSIBLE -

Once the obstetrical operations have been completed it’s time to look toward
the future. Any time an instrument or the hand is introduced into the uterus,
infection called metritis is likely to ensue. This is especially true during ob-
stetrical operations because there is always some degree of injury to the uterine
lining, making it more susceptible to bacterial invasion. A variety of anti-
biotic preparations are available to medicate the uterus and most of them are
effective when used as directed. Tablets or boluses containing sulfanilamide
and urea are commonly used, and one is tisually placed in each uterine horn.
Other compounds of value include nitrofurazone, chlorhexidine, and a variety
of antibiotics. In addition, it's a wise precaution to give the ewe 5 cc. of penicil-
lin intramuscularly. For a valuable ewe, a dose of tetanus antitoxin as an added
precaution is ihdicated because sheep are very susceptible to tetanus:

CARE OF LAMBS

The lambs need attention, too. They chill rapidly and need to be rubbed dry
with a towel and kept warm. Rubbing them briskly but gently also helps to
stimulate circulation and. respiration. Once they appear to be breathing nor-
mally, the navel should be dipped in tincture of iodine to prevent infection.
The next step is to induce them to nurse, which means patiently heading them
in the right direction and sometimes stripping a little milk from the ewe into
their mouths until they get the idea. If all else fails it means bottle feeding un-
" til they get a little stronger or a little smarter. An ordinary baby bottle and
nipple will do, although commercially made lamb nipple$ will last longer. In
any event they need their first meal of colostrum within an hour after birth,
and for the first few days will take a little milk every few hours As they get
older, the frequency of feeding can be reduced. d
Despite the best effort of the shepherd, there is usually some mortality of
lambs and ewes during the lambing season, resulting in orphan lambs or ewes
with milk and no lambs. It's worth the effort to try to get them together so,
the lamb can be raised without hand feeding. Unfortunately, most ewes will not
aceept hursing except by their own offspring, which they identify by smell.
Sometimes they can be fooled by tying the skin_of the dead lamb onto the or-
phan. Some ewes that are heavy milkers develop swollen, engorged, and painful
udders from lack of milking and mastitis may be an added complication. Milk-
* ing will help, of course, but few people have the time and patience to milk a ewe - -
' regularly, Furthermore, milking actually increases the milk flow and once started
will have to be continued. It’s better to dry off the milk flow as rapidly as pos-
sible. Pressure in the udder helps but contributes to the ewe’s discomfort. A
procedure that is helpful is to massage the udder several times a day with
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camphorated oil. This relieves some of the soreness and at the same time sup-
presses milk flow.

DOCKING AND CASTRATING

At three to five days of age all lambs should have their tails docked and males
should be castrated. At this age the emasculatome is the most satisfactory in-
strument for castration. It crushes the spermatic cord, interrupting the blood
supply to the testicles so they don’t develop. It has the advantage of not cutting
into the skin or causing any bleeding and thus there is ne danger of infection
or hemorrhage. The instrument should be in good condition and should not be
used for anything else which may spring the jaws. A smﬁﬁ emasculatOme suit-
able for one-hand operation is adequate for young lambs. :

With an assistant holding the lamb, force the right spermatlc cord to the
outside edge of the scrotum with the left hand and with the emasculatome in
the right hand, clamp it about halfway between the testicle and body wall.
Then change hands and repeat on the left side. Don’t try to take a short cut by
clamping the entire scrotum because, with that amount of tissue to clamp,
“skips’’ may occur. Carefully done as outlined, this method is equally good as
the use of knives or elastrator bands and is safer. The same technique works
equally well for calves, although a larger size emasculatome may be necessary.

The emasculatome is also a good instrument for tail docking, since virtually
no hemorrhage results even though the tail must be snipped off where the in-
strument was applied. An application of antiseptic on the stump is usually the
only aftercare required. Castration and tail docking should be done in a clean
area. Docking tails of filthy lambs in a filthy place may lead to serious death
losses from tetanus.

Lambing time is a busy time for the shepherd but successful sheep husbandry

is proportional to success of the lamb  crop and merits all the time the shepherd
devotes to it.

Goats :

1

Like sheep, goats are seasonally polyestrus, usually coming into heat-from
August through January, with the peak months of fertility being September,
October, and November. During this period does will cycle every twenty-one
days and the heat period lasts two to three days. Ovulation occurs late in the
heat period therefore the second day is usually the best time to breed. Signs of
impending estrus include uneasiness, tail shaking and frequent urination, some

_clear mucus discharge from the vulva and, of course, receptivity to the buck.

BUCKS: SMELLY BUT ESSENTIAL

The owner of one or two goats faces a pr”c;blem in getting them bred. It’s un-
economical to keep a buck for one or two does. Furthermore, the odor from their
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musk glands makes them socially unacceptable to all but a dedicated goat en-
thusiast—or another goat. This usually means that the doe must be trans-
ported somewhere to a buck when she is in heat. This transporting is often .
inconvenient and carries with it the risk of transmitting disease from farm to
farm. Artificial insemination, therefore, is a logical and practical solution, but
unfortunately availability is limited.

Frozen semen is available from a limited number of sources, one of which is
Central Ohio Breeding Association, Columbus, Ohio. Breed association secre-
taries maintain lists of semen sources and perhaps the best solution for the
owner of a limited number of goats is to arrange with a local A.I. technician to
obtain and store frozen semen for use in the herd. With the rapid increase in.
popularity of the dairy goat, artificial insemination service will no doubt become
more readily available. Until then, transporting the does or keeping a buck will
be the only alternatives for some people.

The larger commercial goat. dairies can ]LlStlfy a buck on economic grounds

but they still have to live with his odor, which permeates everything unless he
" has been successfully deodorized. Even then, bucks during the breeding season
have a nasty habit of urinating on their beards and then shaking urine all over.
Although undesirable from many standpoints, they are essential. Fortunately, -
only one is necessary for a' doe herd up to thirty head.

PREGNANCY
\ |

Pregnancy diagnosis in the goat, at present, must be con31dered an inexact sci-
ence. Theoretically, at least, the same techniques applicable to the sheep should
apply to the goat but, up to now, not enough work has been done to establish
the reliability of any of those methods.

The duration of pregnancy averages 151 days and, since the breeding date
" for goats is usually known, the time of kidding is predictable. The pregnant doe
should be put into a clean box stall, at least 5 ft. X 5 ft., a few days ahead of time.
Signs of impending parturition include udder enlargement, relaxation of the
pelvic ligaments giving the tailhead a raised appearance, and a hollow ap-
pearance in the flank. Frequently there will be a thick white discharge from
the vulva for a couple of days prior to kidding. As the time draws near, the doe

will act restless, changing positions frequently. The majority give birth lying
down but some will remain standing.

BIRTH

Once labor begins, the sequence of events is the same as other species. The
water bag appears first, followed normally by the front feet and head. Parturition
in the goat differs in only one respect from other species. It is usually accom-
panied by an excessive amount of bleating. This is not an indication that the doe
_is in trouble, only that she is not as stoic as other animals. If no progress:is
made 6n delivery in a reasonable length of time she should be helped in the

-
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same manner as described for the other species. Retained placenta is not com-
mon in the goat, but When it occurs it should be handled by a veterinarian.
Twinning is common. v

As they are born, mucus should be cleared froi the nose of the kids and they
should be wiped dry if the doe refuses to lick them off. They also need colostrum
within the first hour just like other animals, but feeding thereafter is a matter
of choice. If the doe’s milk is to be used it's probably best to begin hand feeding
immediately. The longer the kids are allowed to nurse the more traumatic thé
weaning experience is. ' ’

{

DISBUD KIDS EARLY

One thing that definitely should be done before kids are a week old is disbud-
ding unless you are dealing with a polled breed. Dehorning of adult goats is a
major and often unsatisfactory procedure. It’s much easier to do with a hot
electric dehorning iron when they are young. A small dehorning iron—not the
large size used for calves—is the most satisfactory. The horned breeds have a
. whorl of hair around each horn bud but if you can't identify this, shaving the
~ hair will expose the horn bud attached tightly to the skull. Generally it takes
five to fifteen seconds’ application to burn the horn bud down to the bone. This
is not a job for the squeamish and the burning must be thorough or unsightly
scurs will grow at the site. Better to overdo it than to do half a job. -

Although it may seem heartless, using local anesthesia is of questionable
value because the kids object as much to injection of the anesthetic as they do
to the actual dehorning. While you are dehorning the males, slide the iron

"~ slightly to the rear and center of the horn bud. This will destroy the musk

glands from whence cometh the stink when they get older. When burning has
been adequate, the skin will have a lea‘xshg'\y. copper-colored appearance. If it
doesn’t—burn some more.

Male kids not destined to become herd sires can be castrated at the same
time using the emasculatome as described for sheep. Don't neglect this impor-
tant procedure, since they are precocious and some are fertile much earlier
than you may realize. The result, if they are kept together, may be doelings that
are pregnant long before they should be. Unless they are unusually well grown,
does should not be bred until they are at least a year old.




CHAPTER 5

Restraint

Every animal, regardless of species, has to be restrained for some purpose at
some time. The degree of restraint depends upon the reason for it. For some
things a simple halter will suffice, but on occasion more severe measures are
required. The important thing is to gear the degree of restraint to the need.
using the minimum necessary for protection of you and the animal.

Keep in mind that domestic animals are not far removed from wild and that
in some cases the more confining the restraint applied, the more they will strug-
gle. I have seen beef calves just off the range struggle so hard to get out of a
squeeze chute that they collapsed from exhaustion. Being restrained can be a

'frightening experience for an animal and they remember. The more traumatic
their first experience&snthe more_difficult it will be to get them into a similar
position the next time it becomes necessary. If you are dealing with just a few
animals, ‘get them accustomed to mild restraint such as a halter early in life
because it will make things much easier when they are older and larger.

Never forget that cattle, horses, and even mature pigs can hurt you badly.
Much as we may love tl-}em, they are animals and their actions and reactions
are unpredictable. Simply because a horse has not kicked you in the past
doesn’t mean he won't in the future.

. Last, keep in mind that our primary advantage over animals is our capacity
‘toreason. If you surrender.that advantage and look upon restraint of the large
farm animal as a contest of brute strength and determination, you will cer-
tainly lose and may get injured in the attempt. Be gentle, and compassionate,

know what you want to do and how to go about it, and both you and your ani-
mal will fare much better.

Cattle

When it comes to restraint, dairy and beef cattle must be considered separate-
ly. Restraint of dairy cattle is much less of a problem because they are accus-

94
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tomed to being handled individually and being restrained for milking. Beef
cattle, on the.other hand, may be confined no more than once a year for vac-
cination and sometimes never. As a consequence there is considerable differ-
ence in their attitude toward being individually handled.

Everyone who keeps more beef cattle than he can conveniently train to lead

'with a halter should have at least a chute and headgate to handle the herd. Too
many owners of beef herds neglect this important management tool. I might
add they are also the ones who find veterinarians very reluctant to work for
them, since every call turns out to be a mini-rodeo and takes much longer than
it should. Don’t expect your vettrinarian to play cowboy. He doesn't have the
time and you can’t afford it.

Construction plans for pen, chute and headgate layouts are available at min-
imal cost from the Departments of Agricultural Engineering at all of the land-
grant universities. Basically, the chute is two parallel plank or rail fences
leading from the holding pen and terminating at a head gate or squeeze. It
should be at least, five feet high and no more than twenty-eight inches 'wide
inside. Although it may not seem so, that is adequate for a mature beef cow.
Any wider thad"that and a few smart cows will manage to turn around and
head the other way. In a chute designed for one- way traffic that is frustrating
because the cows behind the smart one have to be backed out and then all of
them chased in again. The length of the chute depends on how many cows you

. want to handle at a time but plan on about five feet per cow. If the length of

the chute wa@ants it's helpful to build it in a curve so that whén they enter
they can't see that the far end is blocked. For procedures such as vaccination,

application of insecticides; etc., crowding cattle into the chute is all the re-
straint necessary.

HOLD IN HEAD GATE

“For more detailed procedures they have to be held individually in the head
‘gate. The head gate depicted here is simply a strong wooden gate into which
has been built a stanchion that can be pulled shut quickly from the side. When
the procedure is complete the animal’s head is released and the gate opened to
let her go. When herd size warrants the investment, steel squeezes are com-
mercially available that serve the function of the head gate but, in addition,
have sides which close in to hold the animal firmly in position. Smaller editions
are available for calves. At least one manufacturer has modified the calf
squeeze with a large hoop at each end so the whole unit can be rolled into any
. position with the calf firmly fixed inside.

Sooner or later rope will be necessary for restraining cattle and horses. In
my opinion, thirty-five feet of ¥2" nylon rope with a quick release honda on one
end is the most versatile. Hard manila is better for throwing a loop but it is too
stiff for tying and doesn’t have the tensile strength of nylon. Furthermore,
manila is much more likely to cause rope burn and should never be used to
restrain horses because their skin is much more tender.
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Figure 1. Headgate

4

COW HALTER

A halter is the mildest restraint commonly used on the cow. These are cus-
tomarily mé&de of rope, but leather or cotton webbing is just as good. If none
is available, a halter can easily be improvised with a lariat as in Figure 2a, b,
and c. First a noose is put around the meck; then a blght of rope is pulled
through the noose and placed up over the muzzle and the running end of the .
rope drawn tight. With a flick of the quick-release honda, the animal can be im-

|
|
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|
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Figure 2. Stepsin tying a rope halter.

Figure 3. Rope halter with ring.

mediately released. A rope with a ring in one end is also a very useful item
and its application as a halter is shown in Figure 3.

One of the important things to remember when tying an animal with a halter
is to use a knot that can be easily undone. If the head is tied and the animal
struggles and falls, it may strangle unless the rope is untied immediately.
Every stockman should master the halter tie shown in Figure 4a, b, c. It's
quick and easy, and a tug on the free end of the rope immediately unties the
knot. While the knot left as in Figure 4c¢ will hold, it can be untied by an animal
that grabs the end and pulls. This can be prevented by passing the running

end through the loop as in Figure 4d. If the knot is drawn tight in this posi-
tion, however, it can’t be untied easily.
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Figure 4. Stepsin tying the halter tie.

I ¢ ’ B B 3 :
When a stanchion is not available, cattle can be restrained for minor procedures
by immobilizing the head against a fencepost as shown below.

. (] "n (/ ‘) -
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THE NOSE LEAD
A more severe form of restraint for the head is the nose lead shown in Figure
5a. This not only immobilizes the head, it causes sufficient pain so that the
animal hesitates to move in any direction. Properly used it is quick and easy

to apply, but there is a right way and a wrong way. I have seen people stand
in front of the cow with one side of the nose lead in each hand making passes
at the cow's nose each time she swings it by. No self-respecting cow will stand
still with head outstretched so you can put a nose lead in this way. The proper
technique is to stand alongside the cow's head facing in the same direction.
Grasp her head under your arm and with the other hand, put the nose lead in
place. This serves two purposes. It slows down head movement and blocks her
vision so she can't see what is abbut to be placed in her nose.

Figure 5b illustrates a compnon mistake people make, much to their later
sorrow. A nose lead should ngver be tied in place but should be snubbed and
held by an assistant. If the c&w in 5b were to struggle and fall to her knees, in

~
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Figure 5. (a) Nose lead. (b) A common
error—tying a nose lead in place.

all probability the nose lead would tear her nose, causing unnecessary pain
and suffering until it healed. An assistant holding the rope can immediately
slacken off if it looks as if the cow will fall.

THE BULL RING

A modification of the nose lead, permanently installed, is the bull ring—gen-
erally reserved, as the name implies, for bulls. The dairy bull, as some people
learn each year, is a dangerous animal, and his disposition doesn’t improve
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with age. Up to a year of age, dairy bulls aren’t too bad to handle, although

they may play a bit rough. The best way to hand]e them after that is to keep

“them in a facility constructed in such a way that you never have to be on the

same side of the fence. Because that isn’t always possible, have your veter-
inarian put in a good strong ring when the bull is eight to twelve months of
age. The ring at least gives you a handle for restraint.

A bull staff, shown in Figure 6, can be attached to it for leading the bull.
Several types are available but essentially each is a four-foot steel pole which
attaches to the ring. With it you can not only lead the bull forward, but you can
push him back if he gets too friendly. And even if your back is turned, because
arigid polé is attached to him, you can detect any movement he might make. ' |

Crew

P s

£

O

Figure 6. Bull staff.

o

Another technique increasing the utility of the bull ring as a restraint device
is to attach permanently a three-foot length of chain to it. This is especially ap-
plicable for bulls at pasture. Putting bulls in a pastiire is not a good safety prac-

~tice but if he decides to run you out, the odds favor his stepping on the chain’

and being brought up short, giving you time to reach the fence or climb a tree.
The same precaution applies to bull rings as to nose leads. Never tie a bull
solely by the ring. Use a halter or, if he has horns, put a rope around the horns,
lead the running end down through the ring and then tie it. I have seen a num-
ber of older bulls with their noses torn out because people failed to heed this
advice. And once the nose is torn out, theimost useful avenue of restraint is lost.

_—

KICKING AND HIND LEG RESTRAINT

Once the cow’s head is secured by stanchion, halter, or nose lead the only
weapons she has left are the hind feet. Unlike the horse, she can kick forward
and to the side as well as to the rear almost with equal accuracy. It also seems
necessary to do procedures on the cow within range of the hind feet more fre-
quently than anywhere else. Hind leg restraint is therefore often necessary
and there are several effective methods. If you have a willing assistant with a
strong back, have him pick up the front leg on the same side on which you are
working. The cow won’t kick effectively unless she has the other three legs
planted firmly on the ground.

Another method is to have an assistant push the tail firmly straight up over
the back as shown in Figure 7. This throws the cow off balance, making her.
reluctant to move. For most cows, this alone provides sufficient restraint.
Caution must be exercised, however, because excessive force may break
the tail. A third method is to apply a squeeze just forward of the udder as
shown in Figure 8. This works well on some cows but others resist it and, while |

they can'’t kick, they will hop around, making it difficult to work.

|



Figure 7. This prevents kicking.

Figure 8. Some cows will resist this restraint.
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7 _One type of kicking restraint I would not recommend is the hobble. Whether

*" fashioned from rope or the commercial variety made of metal, these have the

effect of tying the rear legs together at the hock. While some cows may toler-
ate this, others will not. ,

My reason for not recommending them is based on personal experience. As a
young practitioner more years ago than I' care to remember, I bought a set of
commercial hobbles that looked like a good idea at the time. These are still
widely advertised and, I presume, sold. Basically they are two metal U straps
that hook over the Achilles tendon above the hock, linked together by a chain
that can be drawn tight and hooked. My first opportunity to use them came -
with a call requiring minor teat surgery. With pride and skill I put the new
hobbles in place, intending to impress the client with my skill and the marvels
of modern devices. All went well until I was about half done and struck a sen-
sitive spot. The cow jumped into the air with both hind legs and because they
were locked together lost her balance and landed on her side—with me under-
neath. After getting extricated, I took them off and as far as I know, those
shiny new hobbles are still on that farm. I never put them back in the car, de-
ciding then and there that it's preferable to be kicked than crushed.

THE ROPE SQUEEZE

As 4 last resort, the cow can be completely immobilized and laid down flat by
applying a rope squeeze, as shown in Figures 9 and 10. The half-hitch method
in Figure 9 seems to work a bit better but with either method a cow can be
gently laid down flat by pulling on the free end of the rope. The half-hitch
method should not be used on bulls because of possible injury to the penis

Figure 9. Getting a cow off her feet—first method. The rope is passed around
the neck and behind one leg and tied. The long end is then passed around the
body in two half-hitches, and the free end pulled back straight.
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t

Fidure 10. Getting a cow off her fe()t—sectnd method. The middle of the rope
.7 .

isi draped over the withers and the free ehd brought back between the fore-
legs (a). The ends are then crossed over/f/w back and pulled straight back
hetween the rear legs. In either method. pulling on the rope causes the animal
to fall. An assistant should hold the animal's head down as soon as the animal
is down.

by the rear half hitch. Once the cowisdown, an assistant sitting on her head can
keep her that way. Needless to say, cows should not be cast in this manner on
a hard floor or where the footing is likely to be slippery when they get up. This
tebhniquo is not recommended for general use because it can cause complica-
tions such as torsion of the uterus during advanced pregnancy or displaced
abomasum. Furthermore, when cows are kept flat on their side very long there
is a risk of bloat, regurgitation, and inhalation pneumonia.
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Once the animal is down, the frce end of the squeeze rope can be used to tie
the rear legs as shown in a, b and c. A short piece of rope is used to restrain the
foreleg as shown in d and e.

EXAMINING COWS' FEET

The frequency with which cows feet need to be examined and trimmed pre-
sents a physical challenge. They simply don’t stand well on three legs as a
horse will. Some type of mechanical aid is usually necessary. The front feet are
generally no problem and Figure 11 shows a method of supporting the front
leg. The hind legs are a different story. Not only are they more mobile and
lethal, but the cow resists having them picked up because they must be drawn
backward and upward in order to work on the sole. -

One effective method is shown in Figure 12a and b. A loop, preferably with a
quick-release honda, is placed around the pastern. The running erid is then put
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®

through a ring, over a beam, or whatever is handy, brought back to form a half-
hitch around the hock, and then passed forward and snubbed around some-
thing solid and held by an assistant. As the foot is piéked up, the rope is tight-
ened so that the leg is suspended with support at the hock and pastern. Once
the leg is elevated to the proper position, the rope should be held in place by
the assistant. It should never be tied because some cows will resist the proce-
dure and struggle until they fall. If they fall from this position, a broken hip is

a common sequel. Always be ready to release ammals from potentially dan--

gerous restraint instantly.

THE TAIL TIE

Although it restrains nothing but the tail, the. tail tie shown in Figure 13 is
simple and frequently useful. If nothing else it vﬁ{l keep a manure-soaked tail
out of your face while you are milking.

As a part of good dairy herd management, extra\\;aats should be amputated
from the heifers when they are two to three weeks old. For this operation, the
_heifers must be restrained on their backs. Depending on the technique used,
this posture may be necessary for castration of bull calves as well. Calves at
this age can be pretty frisky, but it isn’t hard to lay them down if you go about
it right. Figure 14 shows the preferred methbd. Standing alongside the calf,
grasp the front and rear legs nearest you and lift. This tips the calf toward you
and allows her to gently slide down against your legs and you are then in posi-

tion to put your knees on the calf to hold her down while you tié the rear legs as )

shown in Figure 15a and b. Tipping the calf the other way, away from you, not
only causes the calf to fall with a jarring thump but puts yeu on the side where
the legs will be flailing until and if you can get them under control. Never try

Figure 13. Keeping the tail out of the way. *

\
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Figure 14. How to lower a
calf to the ground.

Figure 15. How to keep the
calfon the ground.

to throw a calf by grabbing the front and rear legs and twisting until the calf
falls. This is painful for the calf and may be for you, too.

Horses

Although comparable in size and weight, when it comes to restraint, horses
are much different from cows. By nature they are much less phlegmatic and
more responsive to pain. Their movements are quicker and, in addition to kick-
ing with the hind legs, they will rear and strike with the front legs and may bite
when you least expect it. They are also much stronger and the potential for in-
jury from an obstreperous horse is considerably greater than from a cow.
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On the plus side most horses today are what must be classed as companion
animals. They are brushed, petted, and pampered daily to the point where a
few are just plain spoiled. The frequent attention does accustom them to

~handling, although when the discomfort of some necessary veterinary proce-

dure is a factor, their response may be totally unexpected.

I was called one time by a lady to vaccinate her horse for sleeping sickness.
She had a beautiful two-year-old Morgan filly, born on the farm, and never
hHandled by anyone other than herself. When I approached the filly, syringe in
hand, she literally went wild. I couldn’t even get into the box stall with her.

~After a few futile attempts, I handed the syringe to the owner and told her how

e

to give the injection while I got dut of sight. This she proceeded to do in the -
box stall with no restraint whatever. That's how that horse was vaccinated
every year #hereafter. Strange as it may seem, it turned out that the filly had
never seen a man before and was simply terrified by the sight or smell or both.
She just didn't like men. All of which points out that horses are different.

APPROACH QUIETLY

Because horses are different, a little “‘horse sense’’ and judgment goes a long
way in preventing injury to them and to you when restraint is necessary. Ap-
proach the horse quietly and confidently but never sneak up on him. Let him
know you are there by a quiet word or two. Then put a hand on him, starting
at the shoulder and working toward the area you want to reach. To avoid seri-
ous injury from a kick, incongruous as it may seem, stand in close. That way a
suddenly raised leg may push you away rather violently, but you won't get:
the full force of the kick. Don’t make the mistake of thinking you can avoid
injury by standing as far away as possiple and reaching to touch a sore spot
or whatever. This leaves you off balance, and because the horse’s leg is longer
than your arm, you are certain to get hurt if the horse should kick.

THE HALTER

The most universal restraint device for horses is the halter and they should be
introduced ta it early in life. If the halter is to be used as a restraint device for
a procedure the horse doesn't like, however, the lightweight show-type halter
will not be strong enough. Most of them can be easily broken. A heavy leather
or webbing halter will do a better job. In an emergency, a halter can be impro-
vised with a lariat as shown in Figure 16a-c. A strong lead shank with a snap
is fastened to the halter ring. A piece of 2 inch nylon rope about six feet long
does a good job if properly used. The novice will often hold the lead shank
near the end with one hand and try to lead the horse like a dog. This method
doesn’t really provide any‘control because, with slack in the rope, if your back
is turned, the horse can reach out and blte or strlke with a front foot before you
reahze what happened.

" The proper way to use a lead shank is to stand on the left side of the horse's
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Figure 16 a, b, and c. A lariat quickly
tied into a halter.

head headed in the same direction. Grasp the shank firmly in the right hand
about six inches from the halter and hold the other end in the left hand. By
holding the shank close to the halter you can detect the slightest movement of
the horse and do something about it if his intentions appear hostile.

CROSSTYING |

Cross-tying, illustrated in Figure 17, provides added restriction of move-
ment. This may he all that is needed to restrain the antimal for common proce-
dures such as shoeing. Cross-tying is strongly recommended for horses being
moved in trucks or trailers because it helps the animal maintain its balance
when the véhicle sways, and it avoids head injuries.

A variety of further restraints can be used in addition to cross- tying. Pick-
ing up one foot sometimes helps to assure that the other three will remain on
the ground. Twisting an ear may provide sufficient distraction to take the
animal’s mind off what is being done to him somewhere else.
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Figure 17. Cross-tying is used for
many common procedures.

Figure 18. The chain twitch.

THE TWITCH

When these mild measures fail, a twitch may have to be used. A typical
commercial chain twitch is shown in Figure 18. To put this on, assuming you
are right-handed, put your left hand fingertips through the chain loop and spread
your fingers to hold the chain near your fingertips. Then grab the horse’s nose
-, with your left hand and maintain the hold while you slide the chain loop down
) “on the horse. Still holding the nose in the left hand, twist the twitch handle
with the right until the chain tightens up, then hold the handle with both
hands. While a few horses will fight a twitch, most will give up in response
to the pressure applied. Use only the degree of twisting pressure required
because the twitch is painful and there is no necessity for cruelty. Although
the commercial twitches shown in Figures 18 and 19 will do, they are too short
to provide the leverage and control sometimes needed. I prefer the homemade
variety, using a thirty-six-inch hickory pick handle because it gives a little
more mastery of the situation and permits you to maintain a grlp and still
avoid flymg front feet.
In an émergency, twitches can be improvised with rope and a piece of wood
or claw hammer as shown in Figure 20, but these have limjted value. Although
some people do it, a twitch should never be put on a horse's ear. Not only is
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Figure 19. The twitch on the horse. Figure 20. Twoimprovised twitches.

it acutely painful but it may rupture a blood vessel in the ear causing a hema-
toma which almost invariably ends up as an unsightly scar.

OTHER RESTRAINTS

Various other restraint techniques can be used as the situation requires. Some
stallions, for example, can be difficult to control when teasing or breeding
mares. A helpful technique is to use a lead shank that has a foot or so of chain
interposed between the rope or strap and the snap. The snap is threaded
through the left side ring of the halter, over the bridge of the nose, and
attached to the corresponding ring on the right side of the halter. With this
arrangement the stallion more interested in his sex life than his behavior can
be brought back to reality by a sharp tug on the lead shank. The discomfort
of the chain pressing on the bridge of his nose will give him something else
to think about. If that is inadequate, a war bridle applied as in Figure 21 may
help. This is simply a slip noose passed back of the poll and under the upper
lip where it puts pressure on the gums of the upper incisors fwhen tightened.
It hurts, and most horses develop a healthy respect for if:‘.‘\\ T

To protect the stallion from the kick of a reluctant mare during breeding,
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Figure2l. A war bridle can be used
on an unruly stallion.

it’s sometimes advisable to use breeding hobbles. Figure 22 shows a method
of applying rope breeding hobbles. Some mares may need similar restraint for
rectal palpation or pregnancy examination. The best rope to use in this man-
) ner is ¥-inch or 3%-inch cotton. Manila and even nylon may cause rope burns,

Figure 22. How to apply rope breed-
ing hobbles. '
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Houw to tie the breeding hobbles.

which are slow to heal and may leave a scar. As a word of caution, hobbles
should not be so tight that the mare’s movement is unduly restricted. If they -
are, sheThay lose her balance and fall, causing injury. -

The tail tie shown in Figure 23 is sometimes useful to stabilize or control
lateral movement of the rear end. It’s a simple method of tyin‘g the switch to a
rope which can be quickly released. Although it usually isn’t necessary, a rope

A

Fad

Figure 23. How to apply the tail tie.
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tied to the tail can be used to help support the rear leg, as shown in Figures
24 and 25. Figure 26 illustrates the use of a rope to support the foreleg.
Occasionally it’s necessary to carry or restrain a young foal. Figure 27

shows the preferred method, which provides restraint yet is comfortable for
the foal. |

_ Figures 24 and 25. The tail tie can be used to support a rear leg.
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Figure 26. A rope tie to support a front foot..

Figure 27. How to restrain or carry a foal.
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Sheep, Swine, and Goats

i

With the exception of mature swine, these species are much more manage-
able than horses or cows because of their smaller size. Nevertheless, a few
tips may be helpful.

The most difficult part about restrammg a sheep is catching it. A flock of
sheep will run at the shghtest pretext and it’s difficult to separate a single
~ one from the flock. The only practical method is to drive the entire flock into
' a pen or corral to limit their movement. Then, with an assistant and a couple

of portable crowding gates, you can isolate the one you want to catch. For the
purpgse, light gates three feet high and six to eight feet wide are very useful.
" When you have your sheep separated, hold it with one arm under the neck and
the other under the tail. Never grab a sheep by the wool because it breaks the
fibers, making the fleece less valuable. Once caught, sheep seldom struggle.
Goats, too, are not much of a problem and can be restrained easily with a
collar or halter. Pigs, however, are a whole different matter. Once one reaches
100 pounds or so there is nothing much more difficult to hold than a frightened,
determined pig. There are no good handles to grab and they are all muscle.
Once they are cornered together, piglets and shoats can be held by the hind -

legs for vaccihation, castration, "etc., but larger pigs require a different
technique.

This swine mauth speculum is"used to hold the mouth open for examination
or to give oral medication. The same instrument can be used on sheep and
goats.




RESTRAINT 11 7':
Figure 28."Use this method to

make pig go backwards to where
you want him. :

Figure 29. This method may work.

PIG’'S TEETH SHARP

The only real defense a pig has is his very sharp teeth, which he doesn't hesi-
tate to use. But his solid bulk can knock the legs out from under you if hesruns
into you so he needs to be approached with some care.

A common challenge is to move a pig from one pen to another when gates
are not available. When you are trying to drive a pig he always seems to get
his head on the wrong end. A good way to take advantage of this propensity
is illustrated in Figure 28. Put a bucket over the pig's head and with an assist-
ant puliing on the tail as a tiller, back the pig wherever you want him to go.
A second method of dubious value is to put a noose around the neck supple:
mented by a half-hitch around the middle and lead—or more likely drag—
the pig where you want him to go. Figure 29a-c shows the technique.
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THE PIG SNARE

The most useful instrument for catching and holding a large pig is the snare,
shown in Figure 30. This is basically ‘a four-foot length of pipe through which
a flexible cable is threaded with a loop formed in the business end. By holding
the pipe in one hand and pulling the handle with the other, the loop is tightened.
Characteristically, a pig trying to avoid capture in a pen will back into a corner
and keep his myopic eyes on you. In this position it’s an easy matter to put the
snare loop over the snout and draw it tight. Once it is tightened he usually
just pulls back and squeals. The same thing can be done with a rope, but it is
a bit harder to manage, Figure 31. A rope has the advantage, however, that

the free end ¢an be tied around a hind leg as in Figure 32a and b to immobilize
the pig. v

== a9,

Figure 80. A pig snare, made of a pipe and flexible cable.

Figurei31. Rope can be used
as a snare.
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o Summary

Most of the restraint techniques-described herein and some not described
have evolved since man first domesticated animals—a period during which
there was no alternative to physical restraint. But during the past thirty years,
veterinary research has developed techniques and drugs for sedation, tran-
quilization, and anesthesia that have made major physical restraint unneces-
sary in most cases. These are safer for the animal and for the operator.

Now a word on behalf of veterinarians everywhere! If you have a cow or -
horse that you know has an inclination to kick, tell the veterinarian before
he gets.in range so he knows what to expect. There are few things more
maddening than the phrase all of us have heard after the fact, ‘I meant to
tell you—she kicks.” Similarly, if your veterinarian asks you to hold an animal
while he works on her, do so with undivided attention. I still have a scar from
a kick received when the client dropped a twitch and ran the first time th
horse jumped a bit. _ c

Finally, remember that within the context of #f1is book on animal health you
will be restraining an animal that is sigk. Be as gentle and quiet in your
handling as possible because excitement and exertion will only make a sick
animal worse.. If the cure is worse than the disease, nothing is accomplished.




CHAPTER 6

Physical Examination |

One of the most frustrating and discouraging aspects of large animal practice
to a veterinarian is the frequency with which he is called only in time to per-
form the last rltes Many reasons are given. ‘I didn’t realize she was sick until -
this morning,”” or ‘I thought she might get better.” One of the most mad-
dening is, “Well Doc I knew she was a little off so I gave her penicillin, some
sulfa pills and a good laxative last week but that dldn t help so I thought I'd
give you a chance to.see what you can do!”
~ All too often the animal is so far gone by then that poor Doc has no chance
at all and neither does his patient. Too often the end result is that death
terminates the animal’s suffering and Doc gets the blame. The only benefit,
if there is one, from this kind of situation is that the owner can ease his
conscience by proclaiming to all who will listen that, “Well, I called Doc to
look at her but it was a waste of money because she died anyhow. I guess he
isn't too sharp.”

Every veterinarian has found himself fh this position many times. But the
owner is right: employing veterinary service in this manner is a waste of
money. The earlier a disease is recognized and properly treated the more prob-
able a satisfactory outcome will be.

Most diseases are preventable, and if you follow the advice in this book,
serious illness will be minimal. But despite everyone’s best efforts, problems
will occur occasionally. The effect of these can be minimized if they are recog-
nized early and an intelligent judgment can be made as to what the condition
may be and what degree of treatment may be required. If it looks as if a
veterinarian may be required, don’t delay calling. The oldest drug in history is
tincture of time but it doesn’t always work! -

Watch Your Animals -

Briefly defined, disease is any departure from normal function. It follows, then,
that before you can recognize a disease problem you must be thoroughly
familiar with the normal behavior and function of the animals in your care.

120
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(Are the eyes bright or do they lack
w *lustre and appear dull? Are they

PHYSICAL EXAMINATION 121

Spending a few minutes every day watching your animals is time well spent.
This is the only way you can learn their normal behavior and attitude and
unless you know that, you won’t recognize anything that may be wrong. This
knowledge marks the difference between the animal husbandryman and the
animal owner.

For example, are you always greeted by a whinny when you first enter the

horse barn in the morning? This is typical of most horses but suppose you |

don’t hear that whinny some morning. What does it mean? Perhaps nothing,
but it certainly merits further investigation. You can be sure your horse's
whinny isn’'t broken but he may be sick. Take time to observe his attitude.
Does he hang back in the stall with head down or ears drooping? Does he seem
interested in feed or not? Is he sweating or salivating? These are the kinds of
things to look for and investigate further. ' /

‘Watch the herd at pasture for signs of unusual behavior. Cattle, sheep and
to a lesser degree, swine, tend to be gregarious and will usually stay close
together when grazing. Horses are a little more independent and goats are
even more so, but they all-tend to congregate. The animal that stays off in
a corner by itself usually does so for a reason. That reason may be nothing
more than aberrant social behavior if it does so consistently. But if an animal
normally found with the herd seeks solitude it is usually for a reason. It may
be a normal function such as imminent parturition, but it could be illness and
needs to be investigated. )

Common sense, a little knowledge, and your physical senses applied to exam-
ination will often reveal the problem. The important thing is to apply these in
a systematic manner and not jump to conclusions.

THINGS TO LOOK FOR

In physical examination the first thing to do is observe the animal from some
distance, Look for such things as symmetry of conformation. Swellings,
depending on location, may indicate an infection, an abscess, a tumor, a hernia,
a fracture, a hematoma, or just a bruise. Look at the head. Does one ear
droop or is one eye partially closed?

Is the animal drooling or making : -
aimless movements with its tongue? )

sunken, indicating dehydration? Al-
though non-specific, the lustre of the
eve i1s a good measure of an animal's
well being.

Note the crusty muzzle and slobber-
ing, suggestive of bovine virus diar-
rhea or malignant catarrhal fever.

2
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An-unusual posture like this is indica-
- tive of a lesion in the brain or upper
spinal cord.

Does the abdomen have a ‘‘tucked
up’’ appearance? Note the character
and consistency of the manure. Is it

animal make straining movements? Is
the urine of normal color or is it coffee-
colored or bloody? In the male animals
does the urine flow in a normal stream
or does it just dribble, or is there none
at all? Is the animal thin, its halrcoat
rough? Is hair falling out or being
rubbed off?

Watch how the animal moves. Is its
gait normal, stilted, staggering? Is it
reluctant to move at all or is it lame? A keen observer can learn a lot by sys-
tematic observation of an animal from a distance. Once this part of the exam-
ination has been completed the next step is to zero in at close range on those
things noted by yisual examination. L

Preliminary Examination

Be methodical by not overlooking anything or jumping to conclusions. Where
a problem is not obvious the possibilities can be narrowed down by the simple
expedient of recording temperature, pulse, and respiration rate before the

anipal gets excited from handling. The normal ranges are given in the
accompanying table.

Temperature (°F) Pulse/minute Respiration/minute
- Cow 100.4-102.8 60-70 18-28
Horse 99.1-100.8 32-44 8-16
Pig 101.6-103.6 60-80 8-18
Sheep 100.9-103.8 70-80 12-20
Goat 101.7-105.3 70-80 12-20

- TAKE THE TEMPERATURE

The most useful diagnostic instrument an animal owner can have is a five-inch
ring top rectal thermometer. These are obtainable from almost any instrument
supply house or drug store. As a word of advice from one who has been there,

~abhormally:hard or soft? “Does the *
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tie a string on the thermometer unles§ you want to hold it in the rectum for
the required three minutes or so. In the cow especially with a relaxed anal
sphincter, the deeply inserted thermometer x;nay slipin out of sight by the time
you are ready to retrieve it. The only retourse then is to go in after it—or pull
the string! Tq prevent loss of the thermometer, tié the free end of the string
to a spring-type clothespin and clip it to the tail fold. When the thermometer

o _ _iﬁg‘iﬂ;ﬂ.&h&&%&%ﬁ%ﬁ&%m canrproceed with- tne rest of the exammatlon

while the temperature is being recorded. For a lx;tle more money, instant
reading thermometers are available which are more convenient.

The body temperature of animals is not nearly as consistent as ours. Their
heat regulatory mechanism is not as efficient, and on a cold day the body
temperature will be at the low end of the range and on a hot day at-the high
end or even higher.-Excitement will also raise body temperature, leading
“fo anerroneous interpretation. Pigs are particularly vulnerable to hot weather
and may suffer heat stroke with body temperatures sometimes exceeding 108°F.

‘\, Therefore, one must use judgment in interpreting the reading on the thermom-
eter. On a hot day, a reading slightly above the normal range does not
necessarily indicate a fever.

Aside from weather influence and excitement, fever is generally indicative
of viral or bacterial infection or occasionally of severe pain. Temperature will
- be subnormal in the cow with milk fever, for a transitory period following
high fever, and prior to death. A normal temperature at initial examination of
an animal off feed is usually indicative of some type of dlgestwe metabolic,
or functional disorder. Thus, much can be learned with the aid of a simple
inexpensive thermometer.

Pulse and respiration rate generally but not always parallel body temperature.
Both go up, of course, in response to excitement or exertion, therefore it's
important to handle sick animals quietly and ¢arefully. The added exertion
of béing chased around the pen can, kill the animal with pneumonia. Heart
and respiratory.rates will be elevated without fever in cases of anemia due to
iron deficiency, blood loss due.to parasitism or hemorrhage, red blood cell
destruction as occurs with anaplasmosis or piroplasmosis, and in some types
of poisoning as well as in response to pain or fear.

CHECK THE PULSE

- The pulse is the surge of blood through the arteries immediately following
contraction of the heart ventricles. It normally parallels the heart rate and its
character reveals much about the animal’s condition. Pulse rate may be vari-
ously classified as regular, irregular, weak, strong, thready, etc. Except for
regularity, these nuances will not be detected by the layman, and, for our
purposes, need not be. ,

In cows, the pulse is most easily detected by palpating the middle coccygeal
artery on the underside of the tail about six inches down from the tail head.
The easiest site in horses is where the facial artery crosses the underside. of
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the jawbone just in front of the large muscle that forms the cheek. In goats
and sheep, the heartbeat can usually be felt directly but the pulse can easily be
felt over the femoral artery about a third of the way down on the inside of the
thigh. The same location is satisfactory for young, thin pigs, but in most pigs
the fat thickness precludes palpation of an arterial pulse. Practice taking the
pulse on several normal animals until you can do so readily and with confidence

~“if the need arises.

CHECK RESPIRATION

Increased rate of respiration with fever and coughing is frequently indicative
of pneumonia. Without fever it reflects anemia or impaired lung function such
as pulmonary edema due to allergy, organophosphate poisoning, or circula-
tory collapse. ’

These three measurements—temperature, pulse, and respiration—provide
easily obtainable information that helps greatly to narrow the possible causes
of illness. They even give some indication of what the final outcome may be.

CHECK THE RUMEN, TOO

For ruminant animals, cows, sheep and goats, a fourth can be added, and that
is rate of rumen contraction. The rumen can be likened to a mixing vat that
churns periodically to stir up the ingested feed. In the normal animal, rumen
contractions occur two to four times a minute. By pressing firmly on the left
flank one can feel this movement when it occurs. Contractions will be slower
than normal or absent with some types of indigestion, in the cow with
traumatic gastritis or displaced abomasum, during milk fever, as a result of
de’hydrat;ion, and in conditions affecting the vagus nerve. Contractions will
be faster than normal in the animal which has or is about to have diarrhea
from any cause.

The examination so far permits some tentative conclusions whether the
illness is due to infectious or noninfectious causes, and this helps to narrow the
possibilities considerably. A preliminary judgment can even be made whether
to call a veterinarian at this point. If you decide to call, tell your veterinarian
what you have observed. He will appreciate it because what you describe
will help him to decide whether he should drop .everything else and come
right out (often at added cost to you) or whether it is safe to wait until later
when he will be in the area anyhow. As he develops confidence in your ability
at preliminary evaluation you may find that he takes less time to make a final

diagnosis. Since the veterinarian's time is worth money (yours), you ultimately
save,

%
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“Further Examination

AILMENTS CAUSING HIGH FEVER

If you are still undecided what to do at this point, start methodically examin-

ing the accessible organ systems. If there.is high fever, the odds favor disease
involving the respiratory tract, the reproductive organs including the mammary
gland, or the urinary tract.

For the respiratory tract look for nasal dlscharge coughing, labored breathing,
and in extreme cases, flaring of the nostrils during inspiration. In his examina- -
tion, your veterinarian would also add careful auscultation of (listening to) the -
lungs with a stethdseope and percussion. In the case of such diseases as
infectisus bovine rhinotracheitis or influenza, samples may also have to be’
taken for virus, isolation or serological work in the laboratory before a final
- diagnosis can be made.

But if nothlng”is obviously wrong with the respiratory tract the next good
phssibility is the mammary gland. Acute mastitis with fever is common in dairy
- cattle. While it is less common in beef cattle and other species, it should not’
be overlooked in a-ny of them as a possible site of infection. The infected udder
with acute mastitis will feel hot and swollen to the touch and will gsually be
very sore. The color and consistency of the milk will be abnormal. It may be
watery and have clots, flakes, or pus in it. These abnormalities can best be
detected by squirting some milk on a black plate strip pan. The type of strip
cup employing a fine mesh screen will reveal clots and flakes but will not identify
milk that is off color or watery. Most farm supply stores stock some satisfac-
tory type of black strip plate. Acute mastitis is a ser&_\dlsease tiat
tequires prompt and appropriate, treatment locally and systemically.

Urinary tract infections such as leptospirosis and pyelonephritis may be
difficult to diagnose based on physical signs alone. This is a job for the veter-
indrian unless you happen to see coffee-colored urine typical of leptospirosis.

va1ously there are many more diseases causing fever in "domestic animals
but the foregoing illustrates the steps to be taken in arrwmg at a diagnosis.

N

DISEASE WITHOUT FEVER

Disease conditions not associated with fever are.many and varied. Some are
accompanied by loss of appetite but others are not. If appetite is lacking,
think first of indigestion. Is there history of recent diet change which is a
common cause? Is rumination slow and are feces scanty? Is there evidence of
abdominal cramps and pain such as restlessness, kicking at the belly, stretch-
ing and standing in a stretched-out, “saw-horse’ attitude? All are indica-
tions of indigestion. Indigestion is a common causé of colic in the horse accom- .
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A horse with colic will often stand in a stretched-out position and look anxiously
at his belly. "

¥ &

panied by rapid pulse, sweating, marked pain, and often sometimes injection
of the sclera. The latter is merely dilation of the blood vessels supplying the
white part of the eye. ‘ ,

If there is no fever and no evidence of indigestion yet the animal refuses feed
and water, look in the mouth for swellings, ulcers, and in the horse—sharp
teeth. One word of caution—if you live in an area where rabies is endemic,
don't put your bare hands in the mouth of an animal that is not eating for an
obscure reason. Wear leather or rubber gloves.

Sharp teeth or malocclusion may be a cause of failure to eat. The inside
edge of the lower molars and the outside of the upper molars of the horse
become very sharp and sometimes abrade the cheek and tongue. The resulting -
soreness leads to inadequate chewing which contributes to indigestion. Check,
too, for tongue paralysis, a principal sign of botulism and a common finding
with listeriosis in cattle, sheep, and goats. The latter disease also usually
causes a unilateral facial paralysis and an inclination to walk in circles.

LAMENESS

Other non-febrile disease conditions will usually be obvious at least insofar as

the affected area is concerned. One that commonly causes confusion is lame-
. 2
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ness. Lameness is common in all species and most of the time the trouble is
in the foot itself. Every careful physical examination where lameness is a'fac-
tor includes picking up the foot and examining it carefully. With a hoof pick,
clean away all dirt and debris and with a hoof knife paré away all dead-
appearing tissue. Cleaning frequently reveals puncture wounds, imbedded nails
and stones, stone bruises, and infections. Sometimes trimming a badly over-
grown foot is all that is required. Foot rot is a specific disease in cattle, sheep
and. goats that is recognizable by the swelhng, exudate and the characteristic
foul odor it produces.

Aside from fractures, joint lesions are the nexggmost common cause of lame-
ness in species other than the horse. Except gre there is obvious swelhng,
diagnosis of these is best left to the veterinarian. Years ago a common cause
of lameness in cattle was rubber canning jar gaskets encircling a single claw
or the éntirg foot. When these were carelessly discarded, cattle would step
on them and they would work up higher on the foot. The pressure they exert
causes impaired circulation, and they cut into the skin, causing swelling and
infection. As home canning became less popular, this type of injury almost
disappeared, but with the resurgence of interest in home canning, it may become
a consideration again.’ .

Lameness in the horse has a varlety of causes other than injuries to the foot.
These are so varied and four sound legs are so important to the horse that
diagnosis and treatment should be left to the veterinarian.

Consider Other Factors

When attempting to arrive at a diagnosis, cunsider extraneous factors as well
as the clinical signs observed. Environmental factors influence the prevalence
of some diseases. Pneumonia, for example, is relatively rare in the summer but
common in the winter from October through March when rapid weather shifts
occur. Conversely, laborpd' breathing due to pulmonary edema is more common
when animals aré expgsed to allergenic grasses at pasture. Internal parasitism
with stomach worms in sheep, goats, and cattle is rarely a problem in the win-
ter but is serious oh some farms during the pasture season. The onset of acute
haemonchosis in sheep can be dramatic a few days after a rain that follows
a prolonged dry period because the moisture fosters maturation to the infec-
tive stage of the worm ova which have accumulated. Pregnancy disease or
ketosis in the ewe as well as ketosis and milk fever in the cow are always
associated with parturition. Similarly, metritis does not occur when the ani-
mal is pregnant but appears after parturition.

REGIONAL DISEASES

Some diseases occur only in certain regions. For example, winter dysentery
in cattle occurs primarily in the Northeast. Piroplasmosis in horses is limited
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mostly to the Gulf Coast states because that’s where the tick which transmits
it lives. The strains of virus causing equine encephalomyelitis tend to be
regionally specific and are identified as Eastern, Western, Venezuelan,
and so on. B

As you learn more about the pathogenesis of disease and take all factors into
account the problem of diagnosis—at least of the comm()% diseases—becomes
somewhat easier. ’

The foregoing by no means covers all the misfortunes that can befall animals
and it will not make you an accomplished diagnostician. It does outline a
procedure for preliminary examination which, when coupled with the specific
disease information to follow, should allow you to distinguish between those
things you can handle and those for which a veterinarian should be called.

Once the physical examination has been completed and the animal has been
evaluated, the following%taybles inay help to suggest some possible causes for
the illness. These include most but certainly not all of the specific diseases
entities afflicting animals. Thig is essentially the procedure every veterinarian
goes through in reaching a diagnosis—complete history, careful physical exam-
iation, evaluation of clinical findings, differential, and final diagnosis. The
veterinarian, of course, by virtue of training and experien¢e will have a much
greater depth of knowledge about the physiological and pathological processes
involved, as well as the advantage of a battery of diagnostic tests when
necessary. *

Except in the most obvious conditions, it will always be to your advantage
to have the diagnosis and therapeutic recommendations made by your veter-
inarian. I am always amazed at how many people who wouldn't think of at-
tempting to repair the:TV set themselves don't hesitate to use a variety of -
potions and remedies on a valuable sick animal before they call a veterinarian
as a last resort.

Don’t forget that nothing is absolute in medicine and there are many vari-
ables.

Although we may list and classify diseases and symptoms in a conveniernt
manner, in reality medicine is not this orderly. Not all diseases produce all
the clinical signs listed all the time and there are varying degrees of severity.
Nothing precludes the possibility of more than one disease affecting the-ani-
mal at the same time. In fact, malnutrition and some types of internal para:
sitism frequently coincide. A good example of disease interaction is the MMA
syndrome in sows. Predisposing factors for this condition are lack of dietary
roughage, lack of exercise, unsanitary surroundings, and constipation. The
clinical signs include uterine infection (metritis), mastitis, and agalactiae.
hence the acronym MMA. The implications for the sow are serious, but they
are even worse for the piglets, which. because there is no milk, die of hypo-
glvcemia or starvation.

The moral, if there is one, is that it is always better to prevent disease than
to treat it, no matter how prémpt the diagnosis and therapv. A better under-
standing of animal disease and its diagnosis will assist in development of pro-
grams for disease prevention.




Common Diseases

Characterized by Fever

Disease

Pyelonephritis
Listeriosis

Bacillary .
hemoglobinuria
Parainfluenza

Pasteurellosis
G(shipping fever)
Salmg‘r‘\ellosis

Thromboembolic
meningoencephalitis
(TEM)

Necrobacillosis

Calf diphtheria

Leptospirosis

Vesicular stomatitis

Malignant catarrhal
fever

Bovine virus diarrhea
(BVD, Mucosal
Disease)

Infectious bovine
rhinotracheitis
{(IBR, Rednose)

Anaplasmosis

Strangles
{Distemper)

Navel infection
(Navelill)

Tetanus

Species Primary Site

cattle kidney
cattle, sheep, goats  brain

oats, generalized

o
ATy By

horses, pigs

cattle, sheep, goats  muscle
cattle, sheep, goats, local, generalized’
swine
cattle liver
all species lungs
cattle lung
cattle, sheep, pigs, intestine
goats, horses
cattle b brain
cattle, sheep liver
cattle pharynx, larynx
cattle, pigs, sheep, kidney
goats
cattle, horses, pigs  mouth
cattle mouth, pharynx,
generalized
cattle alimentary tract
cattle upper respiratory
tract
cattle, sheep, goats  red blood cells
horses pharynx

horses, cattle, sheep, navel, joints
goats, pigs

horses, sheep, goats, nerves, brain
pigs, cattle

)—l
N
O

W

Remarks

sporadic

silage thought to pre-
dispose
high mortality limited  ,

distribution
young cattle, 6-12

western & southern
USA

low mortality

all ages, highly con-
tagious

young more severely
affected

feedlot cattle

feedlots

2-6 months of age

any age

sporadic

yearlings

all ages, highly conta-
gious, low mortality

insect borne, anemia,
southern states

young horses

1-3 weeks of age

wound infection

i
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Common Diséases Characterized by Fever (Cont’d)

Disease Species Primary Site - Remarks
Shigellosis horses generalized 1-3 days of age
(Sleepy foal disease) '
X Equine infectious horses generalized acute, chronic,
anemia (ETA) inapparent
Equine rhinopneuino- horses upper respiratory abortion follows
nitis (Virus abortion) tract
Viral arteritis horses generalized easily confused with
rhinopneumonitis
and influenza
Equine influenza horses Upper respiratory clinical signs during
g tract = inclement weather
Equine encephalo--  horses , brain ** several viral strains
myelitis
Babesiasisﬁ horses liver, spleen insect borne, anemia.
(Piroplasmosis) southern states
Pasteurellosis sheep, pigs, goats lung, generalized
in swine
Tularemia sheep, pigs, horses  generalized northwest U.S.
Bluetongue = sheep, cattle, goats  generalized western states
o Contagious ecthyma sheep, goats lips, udder contact transmission
{sore mouth)
Polvarthritis sheep joints feedlot lambs
Toxoplasmosis sheep, goats, cattle generalized
Erysipelas - pigs generalized
Infectious poly- pigs generalized 2-4 months of age
. arthritis (Glassers .
Disease) ’ .
Swine dysentery pigs intestine 8-12 weeks of age
(Vibrionic dysentery) -
Enzootic Pneumonia pigs lung 3 weeks and older
(Virus pig pneumo-
nia, V.P'P.)
Hog cholera pigs generalized high mortality
Transmissable gas-  pigs intestine 1-4 weeks of age ‘
troenteritis (TGE)
Swine influenza pigs Upper respiratory clinical signs during
tract inclement weather
Pseudorabies pigs, cattle brain, nerves severe pruritis
Viral encephalitis pigs brain 1-2 weeks of age
(Teschen disease)
Epervthrozoonosis  pigs, sheep, cattle red blood cells southern and mid-

western states
ileat stroke pigs, horses generalized weather influence
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Common Diseases
Not Characterized by Fever

Disease

Anaphylaxis

Allergy
Displaced abomasum

Bloat - .
L

¥

Colibacillosis

Brucellosis

Py

Infectious keratitis
(pink-eye)

Lymphomatosis

Tuberculosis

Paratuberculesis
(Johné's Disease)

Actinomycosis
Actinobacillosis

Streptothricosis

Species
cattle, horses, sheep,
goats, pigs,
cattle, horses
catf,le

cattle, sheep, goats

cattle, horses, sheep,
- goats

cattle, pigs, sheep,
goats, horses

cattle, pigsy goats,
sheep

cattle

cattle
cattle, pigs, goats

- eattle, goats, sheep

cattle
cattle

cattle, sheep, goats,

(Mycotic*dermatitis) horses, pigs

Necrotic pododer-
matitis (foot rot)

Winter dysentery

Rabies

Papillomatosis
{(Warts)

Pseudocowpox
Mammillitis

Ringworm

Coccidiosis

cattle, sheep, goats -

cattle

cattle, horses, goats,
sheep, pigs

cattle, goats, horses, k

pigs
cattle
cattle

cattle, pigs, horses,
goats, sheep

_cattle, sheep, goats,

pigs, horses

Primary Site

lungs, ge}xeral

skin, lungs

abomasum

rumen

nerve endings

intestine, gener-
alized
genital tract

eye

lymph nodes
generalized
Intestine
bone, jaw
soft tissue,
tongue
skin
foot
intestine
nerves, brain

skin

teats, udder
teats, udder, skin

skin

intestine

131

Remarks .
vaccine injection

weeds, drugs, sprays

easily confused with
ketosis

" lush wet leguthe pas-

ture, chronic in some
individuals

paralysis

young animals, sudden
onset

abortion, infertility

chronic
hurhan health hazard

“chrenic

chronic
sudden onset

chronic

sporadic in cattle, con-
tagious in‘&heep

northeastern U.S.,
highly contagious

endemic areas, human
health hazard

more sevére than
pseudocowpox

human health hazard

bloody diarrhea
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Common Diseases Not
Characterized by Fever (Cont’d)

" Disease

; Parturient paresis

(Milk fever)
(Girass tetany
(hvpomagnesenia)

Acetonemia
{Ketosis)

Osteomalacia
Brisket disease

Salt paisoning

Nitrate poisoning

Urea poisoning

l.ead poisoning

Spastic syndrome

Interstitial pneu-
monia {Lungers,
fog fever)

Polioencephalo-
malacia

Indigestion

Aneurysm

Contagious equine
metritus (CEM)

Pulmonary emphy-
sema (heaves)
Sporotrichosis

Osteodystrophic
fibrosis (Big head)
[so-immune hemo-
Ivtic anemia
Purpura hemor-
rhagica
[.aminitis
{founder)

Urethral calculi

Species

cattle, goats
cattle
cattle

cattle, sheep
cattle
cattle, pigs

cattle, sheep, goats

cattle, sheep, goats

cattle, sheep, goats,
pigs

cattle

cattle

cattle, sheep, goats

horses. cattle, sheep,
goats, pigs "

horses

cattle

horses, cattle

horses

horses, pigs
horses
horses

horses. cattle, sheep,
goats

sheep, cattle, goats

KEEPING LIVESTOCK HEALTHY

Primary Site

metabolic, gener-
alized

Remarhs

associated with calving

A
.

generalized, neuro- lush, grass pasture

logical signs

liver, generalized

bone
heart

brain

blood
generalized
generalized

rear leg muscles
lungs

brain

stomach

1-4 weeks after calving

adults
high altitudes

high salt and low
watergntake

high nitrate forage

acute, excess urea or
inadequate mixing
in feeds

paint, old motor oil,
sprays. etc.

adults, hereditary

variable causes

6-24 months of age

feed change, over-
eating

Mesenteric artery follows strongyle

lymph nodes

lungs

skin

bone
blood
blood

foot

urethra

infestation

chronic

chronic

wound infection
adults

foals after nursing
sequel to other illness

sequel to overfeeding
on grain or other
disease

more common in
castrated males
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Common Diseases Not
Characterized by Fever (Cont’d)
Disease ' Species Primary Site Remarks
Enterotoxemia sheep, cattle, goats, dependingon ~ young well-fed” 9
' , pigs, horses type - - animals
Internal parasitism  sheep, horses, cattleé,. variable depending )
‘goats, pigs on parasite
Pregnancy disease  sheep

(Ketosis) o

White muscle disease sheep, cattle
(stiff lamb disease)

. Caseous lymphaden- goats, sheep

itis _
Greasy pig disease  pigs

<1

Jowl abscess pigs
Gut edema pigs
Swine pox* pigs R
Iron deficiency pigs
anemia (Thumps) .
Parakeratosis pigs, cattle, goats
" (Zn deficiency)
_ Myoclonia congenita pigs .
" (shaky pig diseasg) )
Cardiac anomalies all i
Anemia ' all
Neoplasms ‘ all
"" Nutritional all
deficiencies
Porcine pigs e
parvovirus

P

Common Diseases
Charactérized by Diarrhea

.4""‘

Disease

" Swine dysentery
Malignant catarrhal fever
Bovine virus diarrhea
Transmissable gastroenteritis
Indigestion
.Colibacillosis
». Paratuberculosis

AN

liver, generalized occurs at lambing

muscle young thrifty animals

| exercise accentuates
lymph glands ' chronic abscesses
skin ~ easily confused with

parakeratosis
throat 6 weeks and older
intestine, gen- thrifty feeder pigs
eralized

\\“be_lly, snout

blood 1-4 weeks of age
skin o ¢
brain * _baby pigs. congenital
Heart congenital, young
. animals,
blood varia?_le.causes
variable s_l*g,yfy'o‘nset
variable - develop slowly
B S

. e

embryo, fetus reproductive fa}lure .

&
Species
pigs
cattle
cattle
pigs
all a

" cattle, pigs, sheep. goats
cattle, goats, sheep
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Common Diseases

Characterized by Diarrhea (Cont'd)

Discase
Winter dysentery
Coccidiosis ,
. Internal parasitism (some types)
Salmonellosis

Common Diseases

Characterized by Neurological Signs

-S'
I ‘ J
N b
B
.
| |
¢

Heat stroke
Nitrate poisoning
Parainfluenza

KEFEPING LIVESTOCK HEALTHY

.\/N‘('it’\'

cattle

cattle, sheep. goats, pigs. horses
all
all

Disease Species
®
Listeriosis ' cattle, sheep, goats
Thromboembolic cattle
meningoencephalitis (TEM) o
Equihe encephalomyelitis horses
Pseudorabies pigs, cattle
Teschen disease pigs
Botulism cattle, horses, sheep, goats
Rabies cattle, horses, goats, sheep. pigs
(irass tetany cattle
Acetonemia {occasionally} cattle
Salt poisoning cattle, pigs
Urea poisoning cattle, sheep, goats
Lead poisoning cattle, sheep, goats, pigs
Polioencephalomalacia cattle, sheep, goats
Myoclonia congenita pigs
Common Diseases
Characterized by Respiratory Distress "
Disease Species
Anaphylaxis all
Iron deficiency anemia pigs
Pulmonary emphysema horses, cattle
Brisket disease cattle
Urea poisoning cattle, sheep, goats
Pneumonia (all types) all
Strangles (advanced) horses
Calf diphtheria (advanced) cattle
Malignant catarrhal fever cattle
Equine influenza horses
Infectious bovine rhinotracheitis cattle

pigs, horses
cattle, sheep, goats
all



PART TWO

ANIMAL DISEASES

Part two of this book is devoted to a brief discussion of the
diseases affecting livestock with suggestions for their pre-
vention. Not every possible disease is covered, and the

'reader should keep in mind that two or more diseasgs can
affect the same animal concurrently.

‘Familiarity with this dection will not make the reader an
accomplished diagnostician; that comes only with training
and experience. It will help to promote understanding of the
many ills that can befall livestock and should help the live-
stock owner to better understand the diagnosis and recom-
nmendations made when veterinary service becomes neces-
sary.




CHAPTER 7'

Diseases Caused by Bacteria

MASTITIS
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but its prevalenQe is not hmlted to thern alone It is a common problem“ in
sows and dairy goats, occurs sporadically in beef cattle, sheep and, rarely,"
in the mare. It may occur as a chronic, even inapparent infection, or as an
acute febrile disease causing generalized illness in addition to local pain and
swelling. The acute form especially in sheep and goats may be complicated
by secondary infection with Clostridium perfringens, which causes gangrene.
This sequel, commonly called ‘‘blue-bag,” is life-threatening, and at the very
least usually results in sloughing (falling off) of the infected gland.

There are a number of bacteria that have the potential to cause mastitis,
including Streptococcus agalactiae, Streptococcus dysgalactiae, Streptococcus
uberis, Escherichia coli and several species of Staphylococci. Infections due
to Pseudomonas aeruginosa, Corynebacterium pyogenes, Aerobacter aerogenes,
Klebsiella spp. and a group of organisms called Mycoplasma are less common.
The latter share some of the characteristics of bacteria and viruses and al-
though Mycoplasma mastitis is not common,:it produces a severe udder
reaction with the quarters becoming rock hard and generally not producing
any milk until the next lactation.

There are regional and species differences in the prevalence of these
organisms as udder pathogens. Str. agalactiae is the most prevalent in cattle
except on the West Coast where E. coli, Staph. and other Streptococci seem
to predominate. E. coli is the predominant cause of mastitis in the sow and
is often incriminated as a part of the MMA syndreme. Staph, Strep and
E. coli are the most common causes in the ewe, doe, and mare.

Signs of mastitis. Clinical signs of acute mastitis include abnormal milk,
a hot, swollen udder that is often painful, fever, lack of appetite, and
greatly reduced milk flow. The latter has serious implications for the off-
spring of animals that are nursing their young and agalactia (lack of milk flow)
in sows is a prominent cause of death loss of piglets due to starvation.
Diagnosis of acute mastitis is not difficult. ‘

135
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Udder abscess, the result of mastitis.  Hard ir}tramammary nodules caused
bv C. pyogenés infection:

¥

Acute mastitis, as a result of treatment and accasionally spontaneously,
_may subside into a chronic form with a latent infection that subsequently

- flares up again, particularly when udder resistance is lowered. Localized

abscesses are a not uncommon sequel as is scar. tissue resulting from tissue
destructlon during the acute phase This results'in unbalanced udders with

“slack” quarters. Abscesses and lumpy scar tissue are palpable if not actually
visible and animals with such evidence-of past severe infection are not good
prospects for-herd replacements

Testing for chronic mastms Chronic mast;;tls -is not as easy to diagnose.
Characteristically, Str. agalactzae produces a’low grade chronic infection that
causes a gradual attrition” of secretory tissue and loss of production. This
unobserved infection accounts for. 'pirodhc‘tion losses as high as 20 percent in
some dairy herds, and lost productlon is the most costly part of chronic
mastitis.

Daily use of the black plate strip pan w1ll help to identify cows with
- chronic mastitis. A few squlrts of milk on the platé pnor to milking will reveal
milk that is watery or contains clots and flakes. As a matter of routine it
only takes a few seconds and as a fringe benefit helps to stlmula‘te let-
down, thereby facilitating milking. .

An indirect but more sensitive and objective method of detectmg abnormal
milk is the use of a leucocyte screening test such as the California Mastitis-

Test (CMT), Wisconsin Mastitis Test (WMT), or Modified Whiteside Test

b/
s
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(MWT). Of these, the CMT is the easiest to do at the side of the cow. These
tests provide an estimate of numbers of somatic cells in milk. Since the leading
cause of high numbers of cells in milk is mastitis, it follows that test results
will give a reasonably good indication of udder health.

CMT test kits are available from most dairy farm supply dealers. The kit
consists of a four-compartment plastic paddle and a bottle of reagent. The
reagent is a liquid detergent to which has been added a pH sensitive dye,
usually brom-cresol purple. Milk from each quarter is squirted into separate
compartments of the paddle and an equal amount of reagent is added. The
mixture is then gently swirled for ten to fifteen seconds and the reaction
noted. An increase in viscosity and depth of color indicates the presence of
somatic cells. The more cells present the.' greater the viscosity. will be and
results are recorded as negative, 1, 2, and 3, with 3 being indicative of the
most cells. Quarters indicating 2 or 3 almost certainly have serious levels of
infection. . 0

Treatment of mastitis, however, should not be based solely on CMT results
because cows recently fresh and those drying off will give high test results
in the absence of any infection. Udder injury from improper milking machine
operation will also raise cell counts but such injury also leads to mastitis
very quickly. 8

The U.S. Public Health Service has adopted the somatic cell count as a
measure of milk quality and all milk from commercial dairy herds is periodically
screened. The federal standard is set at 1.5 million cells per cc. of milk although
many states and milkshed districts have adopted stricter standards. Since the
screening is done on a pooled sample representing all cows in the herd, the
dairyman who consistently meets the federal standard should not feel compla-
cent about the mastitis status of his herd. When the somatic cell count of a
pooled sample exceeds 500,000/cc. it is virtually certain there are cows with
subclinical mastltls in the herd. The higher the count, the more mastitic cows
there are. R

‘Neither should he be-lulled into complacency by few observed acute or
clinical cases. A British study in 1971 of 1,344 cows in 31 herds demonstrated
that for every quarter showing evidence of clinical infection there are 32 sub-
“clinically infected quarters. Similar results have been obtained in other studies
in this country. While obvious clinical cases are bad enough, it’s ‘the un-

observed subclinical cases -that cause the serlous production loss due to this
dlsease

Most of the staggering loss from mastitis can be prevented by application
of inexpensive control methods if one understands the pathogenesis (origin
angl development) of the disease. First, a distinction must be made between
udder infection and mastitis. It is possible, even common, .for many potential
pathogens to infect the mammary gland and not cause disease. Mastitis results
when these are present in overwhelming mumbers and when resistance of
the udder tissue is lowered due to injury. In the dairy cow, an improperly
functioning or misused milking machine is a constant source of udder injury
leading to a high incidence of clinical mastltls
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Infection of the gland in all species occurs when pathogens enter the teat
canal. For practical purppses, this-is the only route of infection. It follows,
then, that if pathogens are kept away from the teat end, infection will not
result. The closer you can come to keepmg the tegt end, sterile; the less the risk

- will be. Obviously it's imipossible under farm conditjons to keep teat ends

sterile but many simple procedures will help. The first is to kgep the animal in”
as clean and sanitary surroundings a$ possible to keep “ebvironmental pathogens
down to.a reasonable level. The animal who *has no alternative but to lie
down in mud and manure is rhore likely to get an’infected udder, than one
lying on clean dry ground or a well-bedded stall, .

.An exception should be noted. Although not common, mastitis in cows due .
to Klebsiella. spp. is a serious disease that has been linked to use of con-
taminated sawdust, wood chips, or shavings as beddmg Klebsiélla spp. 4s a ®
common saprophyte on tree bark, therefore the use of green sawdust is not
recommended. Sawdust or shavmgs from kiln-dried lumbBer would be less
hazardous. - o ;

There are other simple methods of reducing eéxposure. Milk known infected
cows last so that infection will not be carried to others on your hands or the
milking machine. Avoid the bad habit of stripping a little milk on the floor _ ?
before attaching the milking machine. The highest concentration of bacteria ot
is usually in the foremilk and stripping the milk on the floor only increases
the level of environmental contamination. Keep animals out of situations likely
to lead to high infection rates. For example, serious outbreaks of coliform
mastitis have resulted when cows were -allowed to wade in contamlnated,,,- "
ponds.

Use germicide. The single most effective procedure for prevent}]ng new
infections has proven to be dipping the teat ends in a residual germicide
immediately after edch milking. A number of teat dip products are available )
for the purpose,:some of which are excellent and others not so good. In the
. three-yedr field trial conducted by Cornell University -that confirmed the
original work " on teat dipping as a control procedure done in England, the
germicide used was sodium hypochlorite in the form of the common house-
hold bleach, Clorox®. Diluted at the rate of one part water to four parts of
Clorox, this solution gave a residual germicidal effect lasting six hours or
more. Commercially available teat dips, although more expensive, areequally _
good and less objectionable to use. ‘@, S

The teat is most vulnerable to bacterial invasion 1mmed1atelv after milking.

TRe teat sphincter muscle is then relaxed and it's not unusual to find a drop
of milk on the teat end when milking is completed This is an excellent medium
for bacterial growth and subsequent invasion of the teat canalitself. Dipping
the entire teat in a sanitizer prevents this from happening.

Use of antibiotics. As a control procedure, it has also been proven advanta-
geous to infuse (inject via the teat canal) long-acting antibiotics into each..
quarter following the last milking prior to the dry period. This is the most
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practical time to treat the chronically infected cow because milk doesn't have
to be discarded and the antibiotic has a longer time to work. Over a period of
time, by following good sanitary practices, dipping teats after each milking,
and treating all quarters of all dry cows, a number of herds have become
free of infection with Str. agalactiae and some have even become free of Staphvlio-
coccl. Once Str. agalactiae is eradicated from a herd it will not reappear unless
the infectjon is introduced via an infected cow added to the herd, since. for all
practical purposes, the organism lives only in the udder. In the badly infected
herd, eradication of Str. agalactiae can increase milk production by 20 percent
or more.

While an assiduously followed program of teat dipping and dry cow treat-
ment will greatly reduce udder infection as all the herd goes through the
treatment Cycle 1t may sometimes be desirable to reduce the infection level
much faster. With the aid of your veterinarian and a diagnostic laboratoryv,
~ this can be done by collecting milk samples from each quarter and culturing
them to identify the bacteria present. Once they are identified and particularly
it the organisms are checked for antibiotic sensitivity, the most effective
antibiotic can be used to treat the infected quarters. This pmcedure is most
effective for Str. agalactiae eradication. since this organism is an obligate
udder parasite. The procedure usually has tp be repeated several times to
climinate the last vestiges of infection. Although the level of infection with
other pathogens can be reduced in this manner. total eradication,is difficult
because reinfection occurs through environmental contamination. That's why
“sanitation and avoidgnce of teat and udder injury is so important in control *

of mastitis. Treatment alone will never do the job!

Check milking machines. The leading cause of teat and udder injury for
the dairy cow is improperly;used or malfunctioning milking machines. While
a detailed discussion of machme function is bevond the scope of this book,
a few suggestions may be! helpful First, a great deal of research has gone
into milking machine dm(nl\opment and it'§ safe to say that all new milking
equipment, properly installed and maintained, will do an adequate job.
Trouble arises when dairymen'forget that the milking machine operates more
hours than any other machine on the farm and therefore requires periodic
maintenance. All too often it is forgotten until it quits.

The milking system should be checked by a factory trained serviceman
every six months. He will check such things as air flow, vacuum level at the
pump, stall cock and teat end as well as pulsation rate and interval. On some
types the pulsators must be dismantled and cleaned, and worn parts
replaced. The rubber teat cup liners must be properly cated for and replaced
frequantly. Impregnation with butterfat causes them to swell and lose elas- .
ticity, thereby reducing their effectiveness. The life of liners can be pro-
longed by using two sets and rotating them weekly. The used set can be boiled
in lye solution to remove accumulated fat and then rested until the next week.
Liners used in this manner will last more than twice as long as a single set.
The alternative is simply to buy new ones more often. The vacuum pipeline
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should be flushed monthly to remove accumulated debris that restricts air
flow. If you don’t know how to do this, your serviceman can show you.

Milking machine problems seem to be more frequent in the small expanding
herd. Too many people, as they add more cows, simply add more milker
units until they unwittingly exceed the capacity of the vacuum. pump and line.
The effect is insidious becausé although the pump may bé“’?%verloaded the
machines will usually stlll pulsate and milk cows. But, because of inadequate
vacuum, milking time. will be increased which means greater irritation for
the udder. Be sure you don’t exceed the rated capac1ty of your equlpment,

Mllkmg procedures. Even a properly functlomng machine can cause udder
irritation if it is not properly used. The longer the machine i is attached to the
cow the greater the opportunity for irritation and subsequent infection. The
vast majority of properly prepared cows will milk out in five minutes or less
and the machine should be removed as soon as milking is complete. Some
of the new machines are de51gned to detach automatxcally wﬁ‘E‘n milk flow
stops. for '

To reduce machine on-time, let down of milk must first be stxmulated Milk
secretion occurs as a result of hormonal influence. The udder is not a bagful of
loose milk, as some people think. It is a gland whose cells secrete milk in
response to oxytocin (a hormone) released by the pituitary gland under certain
stimuli. One stimulus is washing the udder with warm water, which has the
added benefit of remgving any accumulated dirt. Individual paper towels are
recommended for this purpose to avoid spreading infection from one cow to
another, andto wipe excess water from the teats and udder.

1n the milking parlor, a warm water spray accomplishes the same thmg w1th
less risk of contamination. After washing the udder and wiping it dry, use the
strip pan as explained earlier and then attach the machine. The stimulative
effect of udder massage is lost in a few minutes if the machine is not
promptly attached. Addition of a sanitizer to the wash water has some germi-
cidal effect but only if the water is changed frequently because most sani-
tizers are rapidly inactivated by organic debris. .

Proper milking requires undivided attention and it's a rare individual who
can do a good job in a stanchion barn handling more than two milker units..
As soon as milking is complete, turn the unit off, break the vacuum by
pressing the base of one teat against the side of the teat cup to admit air
and remove it. Remember that the teat cups are held on by vacuum and that
remains for a time after the unit is shut off. Pulling the teat cups off without
first breaking the vacuum contributes to everted teat ends, which provide

. better avenues for infection.

Handling ‘‘slow’’ milkers. Some cows congenitally or-as a result of injury
have unusually tight teat sphincters and as a result are ‘‘slow’ or ‘‘hard”
milkers. The condition can usually be corrected surgically but hard milkers
should be milked last so they don’t impede progress in milking the rest of the
herd. The use of teat dilators is a necessary evil in management “of. some
cases-of teat injury but they should not be used routinely for hard-milking
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' cows. Anything introduced into the teat end carries with it a risk of intro-
. ducing infection despite the most sanitary technique including wiping the
' teat end with 70 percent alcohol first. Routine use of teat dilators sooner
or later results in mastitis.

* Although considerable research is in progress, results thus far in attempts
to find a vaccine capable of preventing mastitis have been disappointing. -
Staphylococcus bacterins and toxoids are commercially available-but reported
results from their use are inconsistent. Many different strains of Staphviococcus
spp., each antlgemcallv a little different, are capable of producing mastitis.

'1f the mastitis in vour herd is due to a strain incorporated in these prod-

ucts they may be helpful. If not, they will be useless. In herds with severe

problems due to Staphvlococcus spp. or E. coli some relief may be obtained

by using an autogenous bacterin prepared from organisms isolated fromthe
herd. Yeur veterinariap can advise vou in this regard. “

Minimizing problems. Ways have been suggested to minimize problems
with mastitis. Str. agalactiae,the most prevalent and insidious pathogen, can
and should he eradicated from every dairy herd for economic reasons if
nothing else. But despite vour best efforts there will be occasional cases of
mastitis in all species and these will generally be acute in nature recognizable
by heat, swelling, and abnormal milk. If the problem is limited to the udder
these mdy usually be handled by infusion of antibiotic§ into the affected

.The mammary glands of the sow are anatomically quite dlfferem and
parenteral medication routes must be u<ed Your veterinarian md\ ask you to
intfuse follow-up medication using commercial preparations he provides or
prescribes. You may even feel confident in doing this without veterinary
advice. In any case, strip out all the milk vou can and then wipe the teat end
carefully using a cotton swab and 70 percent rubbing alcohol. If this pre-
caytion is not observed, when introducing the tube or syringe cannula you may
push bacteria into the teat, making the problem worse. Simply because the
gland is already infected doesn't mean it can't be infected concurrently with
other organisms. Many serious veast and mold infections occur this way.
Use reliable products from reputable manufacturers and don't buy on the
basis of price alone. When an expensive animal is at stake, a few cents on a
drug is a poor place to economize. Your veterinarian can advlse you what to
use when the need arises.

Complications” Acute mastitis is often complicated by generalized, sépticemic
infection in all species. In addition to the clinical signs involving the udder,
there will be high fever: lack of appetite and often, dehydration. The animal
will appear dull and depréssed. Milk flow may cease entirely especially in the- ,
sow and the enset is usually rather sudden. The first observed sign in the
ewe may be an unusual rear leg gait because of udder soreness. Pulse and
respiratory rate are usually high early in the disease declining as the tempera-
ture falls prior to death..Acute septic mastitis is a serious disease calling for
prompt vigorous treatment to save the animal's life.
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Although E. coli and Staph aureus are common causes of septicemic
mastitis, it is not possible to determine the causative organism with any
degree of accuracy on the basis of clinical signs alone. A number of organisms
identifiable only by culture can cause similar signs. Although culture results
are useful as a guide for management of similar future cases in the herd,
treatment must be initiated on the basis of clinical signs and good judgment
without waiting for a laboratory report. -

Before the veterinarian arrives. Treatment of these cases is a job for the
veterinarian but pending his arrival there are some things you can do to help
insure a successful outcome. First, in the case of F. coli infection, endotoxin,
a poisonous substance produced by the organism, causes a shock-like syn-
drome that accounts for most of the acute signs. The level of toxin and toxin-
producing organisms in the udder can be reduced by stripping out all the
secretion at least every hour. This of course is not so easy in the sow although
it can readily be done in the other livestock species.

Second, the rate of swelling, tissue destruction and absorption of toxic prod-
ucts can be slowed by packing the udder in ice. The ma_‘r'@,‘_ﬁcow, ewe, and
doe will usually tolerate an udder support improvised with a*feedbag and bale
twine. Once in place this can be packed with ice or snow. For the sow and
other animals that won't tolerate it. cold showers from a garden hose will help.

Treatment of septic mastitis generally includes broad-spectrum antibiotics
via the intramammary and intravenous or intramuscular routes as well as
supportive therapyv in the form of electrolyte solutions given intravenously,
and sometimes, aspirin to reduce the fever. Pituitrin or oxytocin helps to
evacuate the udder prior to treatment. Each case must be evaluated on the

basis of signs presented. and treated accordingly. This is a job for the veterin-
arian. ¥

Ant:lbiotic withdr;{wal time. Before leaving the subj&‘t of mastitis, a pre-
caution for those selling milk should be mentioned. Antibiotics given via
any route for any purpose will appear at some level in milk. Concentration
will be much higher when the antibiotic is infused into the udder. Every anti-
biotic approved for use in lactating animals has a milk withdrawal time on
the label and the time varies with the product. Withdrawal time is the interval
that must elapse between last treatment and sale of the milk. Typically it will
be 72—9 hours. A withdrawal time is also given for use of meat from a treated
animal. Read the label and observe the withdrawal time. Residues of anti-
biotics in animal products may result in penalties for the producers. Worse
in the long run, repeated violation will result in even greater restriction of
the drugs that mayv be used in food producing animals.

UDDER EDEMA

Udder edema mayv be associated with mastitis but more often it is not; never-
theless, it is appropriate to discuss it here. Edema is an excessive accumulation
of body fluid outside the body cells and vascular pathwavs. Swelling is a form
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of edema in response to infection or injury. A physiological edema in the
absence of udder infection is rather common, particularly in animals lactating
for the first time. It generally disappears a few days after parturition and
causes no problem. But a few dairy heifers develop a severe and persistent
edema that requires some care.

Testing for edema. Physiological edema can readily be distinguished from
the swelling caused by acute mastitis. Edema, on one hand, is usually sym-
metrical (equal on both sides), involving the lower third of the entire udder and
extending forward sometimes to the belly wall. Mastitis, on the other hand,
usually affects only one quarter or half of the gland. Furthermore .edema does
not produce heat as infection does. As a further test, press a finger into
the swollen area. If it is edemd, this will force extracellular fluid out of the
compressed area, leaving a pit which will last for several minutes. This is a
good diagnostic test for edema. ’

The causes of udder edema are probably multiple although there is some
hereditary predisposition. Lack of exercise prior to parturition isscertainly
a factor and there is some evidence that high protein diets during the weeks
preceding parturition contribute to the problem. ‘

Generally the swelling will gradually sub51de following parturition and
milking or nursing and no special care is necessary But in a few animals
it may be severe enough“to interfere with milking and even walking. The
objective is to get the excess fluid absorbed back into the general circulation,
and anything that stimulates blood circulatign will help. E)gercise and mas-
sage are particularly helpful. Frequent application of alternate hot and cold
packs will also help as will massage with a mild liniment. If these measures
don’t help, your veterinarian can give oral or intravenous diuretics which will.
In a few individual cows slight edema will persist for several weeks or
months, particularly on the lower and posterior aspects of the rear quarters.
It will appear quite firm to the touch and will resist most efforts to remove
but, fortunately, it does no harm and has little significance.

PNEUMONIA

Although the symptoms are rather clearcut, pneumonia is a very complex
disease with several different predisposing or contributing factors. Because of
its complexity, pneumonia is often described by various terms. For-example,
the pathologists will speak of bronchopneumonia, that in which the infection
involves primarily the bronchi and bronchioles and the alveolar tissue, or
pneumonia may be describr:mfnterstitial, in which the lung connective
tissue is the primary site of infection. We also speak of inhalation pneumonia,
which results from inhalation of liquids usually because of improperly
administered medications, or verminous pneumoma in which the underlymg
cause is parasites, particularly lungworms.

- Several Viruses can cause pneumonia, particularly in swine and calves. The
myxovirus, Parainfluenza-3, SF,, working in concert with Pasteurella multocida
is the cause of a very serious form of pneumonia in cattle and sometimes in
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sheep. Corynebacterium equi, which produces serlggs generalized disease in
foals on some farms, commonly causes pneumonia as one of its principal
signs. A very serious disease when pigs are brought together in large
numbers, formerly called virus pig pneumonia, now is known to be due pri-
marily to Mycoplasma hyopneumoniae. This disease and shipping fever or
pasteurellosis in cattle are highly contagious and devastating when they appear
in a herd. Regardless of the cause, the most serious effects of pneumdnia are
generally caused by bacteria either as primary or as secondary invaders.

How it begins. Management plays an important role in the onset of pneu-
monia. Most of the organisms that cause the disease can be found in appar-
ently normal and healthy animals. Only under adverse conditions when the
animals’ resistance is lowered does the disease appear. Unsanitary conditions,
overcrowding, poor ventilation, drafts, and other stress are known to be predis-
posing factors. Pneumonia can occur in all species but is most commonly
seen in cattle and pigs, perhaps because these are the species more hkely
to be kept under crowded circumstances.

Symptoms. The clinical signs of pneumonia are generally not difficult to
recognize. There is fever, coughing which is more pronounced on exercise,
and labored breathing to varyirig degreqs. Usually the respiratory rate will be
fast but the depth of respiration may be shallow, probably because of pain.
In most cases of pneumonia, there is some inflammatory involvement of the

Open mouth breathing typical of advanced severe pneumonia. Note the sunken
eve indicating prolonged illness and dehydration.




'~ DISEASES CAUSED BY BACTERIA o 145

pleura, the membrane lining the chest cavity and covering the lungs, which
causes considerable discomfort when the chest is expanded during inspiration.

Pneumonia is an inflammation of the lungs and with the inflammation there
is an accumulation of mucous and debris in the smaller air passages as well
as some swelling of the lung tissue itself. This results in an interference with
air flow and absorption of oxygen which is necessary to convert carboxyhemo-
globin in red blood cells back to hemoglobin. :

When the inflammation is severe, there will be an oxygen deficiency resulting
in varying degrees of cyanosis (bluish discoloration of mucous membranes)
with very labored breathing to the point where the head and neck are out-
stretched and the tongue is protruding. Needless to say, this is a very grave
sign, and points out the need for early effective treatment. In human medicine
administration of oxygen helps alleviate the condition. But oxygen is difficult
to administer to animals because of the restraint problem. The exudate (fluid)
in the lungs when air passes through or around it will give rather typical
abnormal lung sounds if one listens over the chest cavity with.a stethoscope.
If a portion of the lung becomes so congested that no air passes through, no
sounds will be heard, which is just as significant if not more $o than the ab-
normal sound.

SHIPPING FEVER

The respiratory disease complex is probably the most important faced by the
cattle feedlot operator and is the greatest source of economic loss in feedlot
cattle, not only because of significant mortality but because of unthriftiness
and decreased rate of gain. There are several factors known to make up the
respiratory disease complex and somefthat are probably unknown as well.
But one of the most significant is the disease called shipping fever or pasteur-
ellosis. It is caused by a bacterium, Pasteurella multocida, and a virus, Par-
ainfluenza-3 (PI-3) working together at a time of stress. Recent work has
incriminated bovine respiratory syncytial virus (BRSV) as an additional factor.
The more common stress is that of moving animals from one location to
another, sometimes over great distances, hence the name shipping fever. It is
not limited to feeder cattle and can be equally disastrous in the dairy herd.
Shipping fever differs somewhat from a simple pneumonia in that it tends to be
quite contagious. These organisms apparently increase in virulence as the
disease becomes active in animals under stress and their invasiveness in-
creases so that even animals not under stress soon come down with the disease.

Shipping fever in cattle is basically a severe contagious bronchopneumonia.
The earliest sign is a high fever ranging up to 106 °F. and occasionally higher
with lack of appetite, coughing, nasal, and occasionally ocular discharge. As
the disease progresses, respiration becomes rapid and shallow. As the disease
progresses further, there is an accumulation not only of fluid in the smaller air
passages, but cellular debris and occasionally outright pus, which restricts
air flow. Consolidation of lung tissue will become so severe that cyanosis
results from lack of oxygen. Animals in this extreme condition will be
reluctant to move and will stand with head and neck outstretched, sometimes




146 KEEPING LI\/EST()CK HEALTHY
with tongue protruding, literally gasping for air. Some oytbreaks of pasteur-
ellosis in cattle are characterized by diarrhea as well as the respiratory signs.
Because of the respiratory distress the clinical signs are greatly aggravated
by exertion. It's extremely important, therefore, that animals with pneumonia
‘be handled quietly and gently. If you have to chase them around,the pen
to treat them, they may be better off untreated.

Treatment: Fortunatety, Pasteurella multocida responds well to treatment
if the treatment is initiated early. Treatment has no effect on the virus, PI-3.
Several antibiotics, penicillin and its synthetic derivatives, tetracycline,
tylosin, erythromycin and the sulfa drugs are all reasonably effective. The
key is to start treatment early before too much damage is done to the lungs and
to continue it long enough so the last vestiges of infection are removed. The
longer treatment is delayed, the less likely a successful outcome will be. .

Advanced cases generally end up with impaired lung function and even
walled off abscesses of the lung that make the animal unthrifty and unprofit-
able even if it survives. The latter is a common complication in the feedlot
where hundreds of animals and sometimes even thousands are kept, making
it difficult to observe them individually to detect early signs of pneumonia.
Furthermore, treatment of animals under these conditions is difficult on an
individual basis because of the time and labor factor involved. Medication of
drinking water or feed with a broad spectrum antibiotic is helpful, but unfor-
tunately, the really sick animals usually don't eat or drink as much as they
should and the problem of regulating drug dosage is almost unsurmountable
when administered in this manner.

Prevent disease. The key, therefore, is to do everything possible to prevent
the disease from occurring in the first place. It goes without saying that you
should start with healthy cattle insofar as possible. The best way to do this
when you are buying replacements is to buy directly from the farm where the
animals have been raised, rather than through a commission sale. While the
sales managers do the best they can to provide you with healthy cattle, it is
not at all unusual for cattle going through commission sales to have been
enroute from the farm of origin for two weeks or more, often traveling through
several commission sales before they get to their final destination. This kind
of stress almost insures that they are going 6 have disease problems of some
kind. ‘

Second, regardless of the sourte whether you are dealing with dairy
cattle or beef cattle, it's effort well spent to keep the animals separated from
the main herd for at least two weeks when you get them home. In that way,
if they do develop shipping fever or some other disease, they at least will
not endanger your other animals.

If you are dealing with feeder calves, remember that these are usually right
off the range and rather unaccustomed to being handled and equally unac-
customed to anything but grass to eat. Therefore, they should not only be
segregated in clean surroundings, but should be left alone with hay and clean
water to rest and become accustomed to their new environment. Similarly,
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avoid the temptation to put them on full feed immediately in hopes of getting
a faster rate of gain. This is usually self-defeating because they aren’t accus-
tomed to grain and frequently will get a digestive upset, which is sufficient
added stress to contribute to the onset of shipping fever.

With dairy cattle, the same general recommendation holds true. Buy them
from the source least likely to contribute to disease and segregate them from
the main herd for a minimum of two weeks.

The same precaution should be observed for your own animals that you may
be bringing back from a fair or show. There is no way of knowing what
diseases they have been exposed to when mixed in with other animals at a
show and, therefore, they can be just as dangerous to bring directly back into
the herd as entirely new replacements. These management procedures will do

much to prevent shipping fever from appearing in the herd. In addition, vaccine
given early enough can be helpful.

Vaccines. There aré several vaccines available that will help to prevent
shipping fever, but they are not 100 percent effective. The simplest of these is
a bacterin for Pasteurellg multocida. The more commonly used ones also incor-
porate antigens for other organisms such as Corynebacterium pyogenes. These
bacterins are moderately effective for a short period of time but generally
must be given every sixty days to provide any real value. A vaccine for Para-
influenza-3 is available alone, in combination with modified infectious bovine
rhinotracheitis virus or with Pasteurella multocida bacterin. This is available
for administration by the intranasal or intramuscular routes and so many dif-
ferent vaccines can be used that the choice sometimes becomes confusing.
Your veterinarian can best advise you what vaccines should be used in your
area under your conditions. But in any case, remember that although intra-
nasal IBR/PI-3 vaccine produces local cellular immunity in the upper respira-
tory tract in forty-eight hours, it takes at least two weeks for solid immunity
to develop following administration of vaccine. Vaccine given the day the ani-
mal was shipped or the day they arrive will be of very questionable value
in preventing disease outbreaks.

If you are in the business of finishing beef cattle, whenever poss1ble buy
feeder calves that have been preconditioned. These will have been weaned,
castrated if necessary, vaccinated, and accustomed to grain well before their
shipping date. Experience has shown that they arrive in better condition with
fewer problems than those taken directly off the range.

Related factors. Although as the name implies, pasteurellosis is commonly
associated with shipping, this is not the only factor that can trigger an out-
break of the disease. Since many healthy cattle harbor the organisms respon-
sible, it requires only a lowering of resistance from any cause to induce an
outbreak. The stress of a radical change in diet if the animals don't eat well for
a day or two has occasionally been incriminated as a factor. The disease is
seen more commonly in the fall and winter months during or following periods
of inclement weather, but cold does not seem to be an important factor pro-
vided the animals have at least a windbreak or some sort of mmlmal shelter.

4
*
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In fact, it occurs more frequently during the winter in herds that are stabled
in enclosed barns where the ventilation is poor. The build-up of ammonia fumes
from decomposing manure and high humidity provides sufficient stress. Also,
of course, in an enclosed barn lacki&ng'frequent air change, the concentration
‘of infective moisture droplets in the air will be considerably more than it
would be outside. :

Last, it appears possible, circumstantially at least, that shipping fever can
be spread from farm to farm on boots and clothing, etc., because it is not
unusual to find the disease appearing sequentially on adjacent farms where
there has been traffic in and out.

PNEUMONIA OF PIGS

A contagious pneumonia of pigs, some_times called enzootic pneumonia and
formerly called ‘‘virus pig pneumonia,” is probably the most important disease
encountered in the swine industry from an economic standpoint. It is caused
by an organism called Mycoplasma hyopneumoniae which, while it is not
classified as a bacterium, causes a chronic disease that is made much more
acute in the presence of a secondary bacterial invasion. The severity of the
lung lesions that it causes is also increased in the presence of migrating
ascarid larvae or lungworms.

The disease is more prevalent in swine herds where replacements are
frequently added from random sources. It differs from the usual concept of
pneumonia in that typically it does not produce a serious febrile (fever) reaction
nor do the pigs go off feed. But, it does cause lung lesions and a chronic cough,
a combination which leads to decreased rate of gain and therefore increased
cost of pork production. It is widespread and its principal effect is economic.
When complicated by secondary bacterial infection, the clinical signs more
‘nearly approximate those of the types of pneumonia we have discussed thus

far. :
The disease is more prevalent and more persistent in younger swine
beginning about the age of three weeks and older. Unlike bacterial pneumonia,
mycoplasma pneumonia will appear at any time of the year with no increased
prevalence noteck during the fall and winter months. The organism persists

for months in infected pigs and transmission to susceptible ones is by direct
contact or aerosol inhalation.

Mortality low. Generally, a high percentage of the younger pigs in the herd
will be infected, but if the disease is not complicated by other factors, mor-
tality will be rather law. Coughing aggravated by exercise and unthriffiness
are the principal and often the only clinical signs. But, diagnosis cag be
confirmed by typicaldesions found in the lungs (examination after death*or
by serological tests. By special cultural techniques in the laboratory, the
organism can be isolated from infected pigs, which confirms the diagnosis.

Attempts to control the disease or treatment have generally been unsuccess-
- ful. Antibiotics and sulfa drugs are ineffective against M. hyopneumoniae, but

*
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they do have value in controlling secondary bacterial infection which may
occur, thereby reducing pig mortality. Control of ascarids and lungworms
through the use of good sanitary practices and anthelmintics when indicated
also helps to reduce losses from mycoplasma pneumonia. -
Methods of control. Control of the disease in some herds has been accom-:
plished by rather radical changes in swine herd management. Where the infec-
tion rate is severe, perhaps the best solution is depopulation of the entire
herd and replacement of breeding stock with pigs purchased directly from
specific pathogen free (SPF) herds. Once this step is taken, however, to
maintain an infection-free herd, one must buy all subsequent herd replace-
ments from herds of equal or better disease-free status. This may limit the
options and choice of breeding stock and usually increases the cost of those
replaced. However, the improved performance of the pigs in the herd may well

‘]ustlfy the added cost.

A second moderately successful method used where physical facilities permits
is to attempt to provide a degree of isolation within the herd between infected
and noninfected pigs. With this method sows are farrowed in isolation to
help insure that there is no cross-infection between litters. The litters are then
observed for clinical signs of infection and those that appear to be free, at
least upon observatibn or even necropsy (examination after death) of one of
the piglets, can be grouped together and segregated from all other pigs on the
farm. If the infected and noninfected groups can be kept separate, the infected
group can be gradually eliminated, leaving only the non-infected breeding
stock behind. While both of these methods present obvious problems, the
economic effect of this disease is so great that any control attempt is worthwhile.
Mpycoplasma hyopneumoniae apparently stimulates some immunity, since
older swine are less frequently found to be infected than the younger groups.
Attempts thus far to produce an effective vaccine have not been successful.

~ With the exception of contagious pasteurellosis in cattle and mycoplasma
pneumonia in swine, most cases of pneiNgonia in livestock, as in people, are
isolated and sporadic. Each must be managed on the ba31s of clinical signs
observed and treated accordingly.

-

COLIBACILLOSIS

Colibacillosis is a major diséase of the young.encountered primarily in calves,
pigs, and lambs. It also affects foals and kids, although less frequently. The
disease takes two primary forms, enteric, involving the intestinal tract to cause
profuse diarrhea, and septicemic (in the blood stream), which may cause sud-
den death with no premonitory signs. Colibacillosis is the leading component
of the neonatal diarrhea complex commonly called "“scours.”

The causative organism, Escherichia coli, is a common environmental con-
taminant found universally in manure. As a sidelight, the count of E. coli per

* cc. is the standard for potability of public water sipplies. There are many dif-

ferent strains of the organism, some relatively innocuous and others highly
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The result of septicemic colibacillosis.

gens such as enteroviruses that can cause abortion, so it isn’t a good practice
that can be universally recommended.

Overeating is a common predisposing factor for all types of gastrointestinal
disease and is a frequent cause of nonspecific diarrhea in dairy calves. Re-
strictinig milk intake to 10 percent of body weight daily for the first seven to
ten days will help to prevent trouble. And of course, sanitation is important.
Animals born in a filthy environment are certain to be exposed to oaerwhelming
numbers of E. coli.

There is a direct correlation between concentration of animals in the sus-
ceptible age range and the prevalence of colibacillosis. The rate of infection ac-
celerates either when animals are all born in the same pen or area without ade-
quate intervals for thorough cleaning or when they are all grouped together
in the same pen after birth. Many dairymen have been able to almost eliminate
the enteric form of the disease by rearing calves in isolated hutches, referred
to in the section on housing. Dipping the navel in tincture of iodine is strongly
recommended to prevent infection via that route.

Numerous attempts have been made to prevent colibacillosis through im-
munization of the dam or the offspring immediately after birth. None®has
been very successful because of the number of antigenically different strains
of the organism involved. Autogenous bacterins incorporating strains found
on the farm may be helpful when other methods fail. Continuous low-level
administration of antibiotics in the feed or drinking water may be helpful.
But, E. coli is not only widespread: it is also very adaptable and readily develops
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antibiotic resistance. Constant low-level feeding of the same antibiotic pro-
motes resistance and is therefore self-defeating. Administration of antiserum
or antibody concentrate to valuable newborn animals may have value if the
pathogenic strains of organism present on the farm are present in the
product. *

Treatment. Treatment of the enteric disease in all but baby pigs is reasonably
successful. Newborn pigs die so quickly and there are usually so many of them
_that treatment is not very satisfactory but nevertheless should be attempted.
Use-of antibiotics and antidiarrheal oral medications alone however may not
do the job. The effects of endotoxin produced by some strains will linger
after the bacteria have been destroyed. Furthermore, in many cases the enteric
disease is compounded by the loss of tremendous volumes of fluid and
electrolytes resulting in dehydration. For best results this loss must be replaced
by equivalent quantities of electrolyte solution given intravenously and orally.
Good results have been reported in calves when no milk at all is given for

twenty-four hours. Instead, a simple homemade electrolyte formula as follows
is given: '

HOMEMADE ELECTROLYTE FORMULA

Table salt—one heaping teaspoonful
Baking soda—one heaping teaspoonful
Water—one gallon

While commercially prepared electrolyte solutions are more complete and
better balanced, this simple, readily available formula given instead of milk
for twenty-four hours will help to relieve the diarrhea through reduction in
numbers of organisms present and at the same time counteract loss of sodium
and chloride ions as well as correcting the acidosis that occurs with dehy-
dration. The calf with diarrhea but not yet severely dehydrated will need
two quarts of this warmed solution every eight hours for the first day. After
that milk or milk replacer diluted with the same solution to 50 percent of

_normal concentration can be fed- Gradually increase the percentage of milk
until it is back to normal at the end of the third day. This procedure alone
will save many calves that would otherwise die.

If the dehydration is severe, regardless of species, electrolyte solutions in
addition to being given orally will need to be given intravenously. Although
it is time-consuming, for the animal that is seriously ill with either the septicemic
or enteric forms of colibacillosis, nothing is better than a blood transfusion.
This, however, is a job for the veterinarian.

Antibiotics in injectable or oral preparations are routinely given to control
or treat ‘'scours’ in farm animals with variable results. Because of its acute
onset, antibiotic therapy for septicemic colibacilioyis is only moderately helpful,
althouthfor the animal that survives the aedte phase, antibiotics help to
prevent secondary complications. Treatment of the enteric form must include
fluid replacement and good nursing care for satisfactory results.
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-How to prevent it. The really important thing is to prevent the disease from
occurring in the first place. The following suggestions have all proven helpful?

1. Keep the calving pen, farrowing house, lambing shed, etc., as clean and
sanitary as possible. '

2. Insofar as possible isolate newborn animals from each t@her.

3. Don’t overfeed. Although it may seem heartless, keeping newborn
animals on the hungry side for the first few days helps to ensure their
survival.

4, Thoroughly scrub and sanitize feeding equipment after each use. -
5. Provide supplemental heat especially for piglets and lambs,.

6. Be certain newborn animals get colostrum as soon as possible after birth,.
If there is doubt whether a newbornganimal has nursed colostrum, the
zinc sulfate turbidity test can be applied to a small amount of blood
serum. This gives a rough estimation of the amount of globulin absorbed.
Your veterinarian can do it for you. Colostrum can be frozen in plastic
bags and kept almost indefinitely. It’s a good idea to keep some on hand
to feed the animal that becomes an orphan soon after birth.

7. Routine oral use of a new E. Coli monoclonal antibody product may
~ prove helpful.

PODODERMATITIS

Pododermatitis; commonly called foot rot, is a disease of cattle, sheep, and,
to a lesser extent, goats. In cattle, the disease is caused by a soil-borne
organism, Fusobacterium necrophorum, that gains entry via minute cracks
-or abrasions. In sheep, F. necrophorum working in concert with another patho-
gen, F uf&tfo‘rmiis nodosus, appears tobe responsible. The latter organism seems
capable of penetrating unbroken skin, causing severe foot lesions that may.
affect entire flocks, particularly during warm wet weather. Foot rot in cattle
is more sporadic, rarely affecting more than 10 percent of the herd at one tine.
The first clinical sign noted is generally lameness, which gets progressively
worse. In cattle usually only one foot at a time is affected, whereas in sheep
infection of all four feet is not uncommon. In cattle, the infection commonly
starts at the bulb of the heel and extends up to the fetlock and into the
* interdigital space causing swelling and tissue neéx'\osis. This dead and dying
tissue has a characteristic odor which gave the disease its early name of ‘‘fouls.”
As the disease progresses and swelling extends, cracks open that permit infec-
tion with a variety of secondary invaders. Left untreated, the infection may
extend into the coffin joint, causing permanent lameness. I'he lameness and
acute pain, of course, lead to rapid weight loss and in the dairy cow, decline
in milk production. Foot rot is a troublesome and costly disease on some farms
and any effort expended to control it is well worthwhile. ‘
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Early treatment. Like all diseases, treatment is most effective if begun early.
The first essential step is to examine the foot and carefully pare away all dead
and underrun sole tissue. Foot rg¥ is not the only cause of foot swelling and
lameness. On more than one occasion I have seen cases that didn't respond
to intramuscular injection of antibiotics because there was a nail in the foot
or a stone lodged between the claws. Always examine the foot! When only a
few animals are involved it's practical and advantageous to treat the infection
locally and bandage the foot. This is more comfortable for the animal and
promotes more rapid healing.

Once the infected area has been debrided and cleaned up several different
medications can be used. Among these are 20 percent icthammol ointment,
copper napthenate solution, 5 percent formalin solution and sulfanilamide
powder to which has been added copper sulfate. powder at the rate of 5 percent.
Any of these will be beneficial when coupled with parenteral administration
of penicillin and streptomycin or one of the sulfonamides such as sulfapyridine,
sulfamerazine, or sulfamethazine. Some other/antibiotics and sulfa drugs work
equally well; the choice is largely one of preference and economics. Aside from
helping the animal, bandaging the foot has value as a control procedure
as well. An open, discharging foot rot lesion sheds millions of organisms onto
the ground to serve as:a source of new infections. For this reason, infected -
animals should be segregated from the rest of the herd or flock. /

Sagittal section through one claw of the bovine foot. Infection readily ext,énds
into the coffin joint to cause severe lameness.-
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Neglect of the feet and unsanitary conditions contribute to foot rot.

Foot bath. When too many animals are involved to make bandaging practical,
and as a general control procedure, a foot bath of 5 percent copper sulfate
through which the animals must walk at least daily is helpful. The trough
containing the solution should be about four inches deep and wide énough
so the animals can't jump over it. In freezing weather or when solutions
are objectionable, the same thing can be accomplished with a shallow box
filled with a mixture of 5 pounds of copper sulfate powder to 100 pounds of
hydrated, lime. This, of cdurse, must be placed in an area protected from
rain or snow. The use of EDDI as a feed additive or in salt blocks pas been
recommended as a control procedure, but results have been inconsistent.

Fusobacterium necrophofum can survive in the soil for long periods, so that
once infection appears in a cattle herd new cases will appear sporadically
thereafter. Rotating pastures and reducing concentration of cattle in the pasture
lessens the rate of ground contamination but won’t prevent it entirely. Preva-

lence is greatly reduced when cattle are kept in a paved drylot that is
regularly cleaned.

Sheep. Fusiformis nodosus, a component of the disease in sheep, is an obligate
parasite that probably doesn't survive outside the sheep for more than a week.
This makes it possible to eradicate the disease and many flock owners have
done so. Eradication requires some effort but is worth doing. It requires
examination of the feet of each individual sheep and separation of infected
and non-infected. The non-infected are then given a dose of antibiotic,
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usually penicillin and streptomycin, and put into a pasture that has not held
anv sheep for at least two weeks. It also helps to walk them through a foot
bath as described above as thev enter the clean pasture. As individuals in
the infected group recover. theyv are given additional antibiotic and added to
the clean flock 1n the same manner. The clean flock should be carefully
observed everv dav for a week or two for any sign of lameness. Lame ones
should immediately be put back with the infected flock. Once the entire flock
is free of infection. special measures must be taken to keep it that wayv.

It possible. replacement sheep should be purchased directly from flocks
known to be free of infection. Where the history is unknown. they, and vour
own animals returning from a shew, should be considered infected. treated with
antibiotics on arrival, and kept separate from the main flock for two weeks. At
the end of that time. if no problems develop. thev can join the clean group.

A word of caution should be added. Don't forget that vou can carry F. nodosus
on vour shoes or boots from the infected to the clean flocks. Alwavs disinfect
vour boots when moving from one flock to the other as long as anv vestige of
infection remains. '

A vaccine for prevention of foot rot in sheep appears to be a useful aid but
does not supplant the need for the control measures outdined above.

Although foot rot is common. relatively little research has been done on
1t. As a result there is confusion in terminology and even etiology. It mayv
involve the sole, the heel, the interdigital space, or the skin on the posterior
aspect of the pastern, and be named according to the anatomical site of the
initial lesion. Thrush, which involves the frog of the horse's hoof, is a form of
foot rot attributable to poor foot hygiene.

Methods of supporting front and rearlegs for examination and foot trimming.

, |
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Example of a neglected foot. The
sole of the left claw has been
trimmed for comparison.

The organisms causing foot rot thrive best in a warm, moist anerobic
environment. Underrun soles and cracks in the feet provide an ideal environ-
ment for them. A good foot rot control program therefore includes regular
periodic examination and trimming of the feet.

Regardless of the name or the multiple etiology, the measures outlined here
will do much to control the disease.

BRUCELLOSIS

Brucellosis is a disease of great economic significance that occurs principally
n cattle, swine, and goats. Three distinct species of Brucella are responsible.
Br. abortus (cattle), Br. suis (swine) and Br. melitensis (goats) tend to be
host-specific. The principal and usually only clinical sign they produce is
abortion, typically during the last third of gestation.

All three cause a serious, generalized febrile disease in man called undulant
fever. In animals, however, the infection is concentrated in the reproductive
organs where it localizes in the uterus, udder, and placenta of the female and
the testicles of the male. A fourth species, Br. ovis, causes ram epididymitis
although ewes tend to be resistant so that ram infertility, not abortion, is the
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Poll evil.

‘ principal sign. Infected cattle and goats shed the organism in milk, and
drinking raw milk from infected animals is a public health hazard. The
organism is readily killed by pasteurization. Br. abortus was the cause of the
suppurative diseases, poll evil and fistulous withers, in horses when draft
horses were kept in close association with infected cows. With the decline in
draft horses and the much lower infection rate in cattle, these diseases are
now rare. , ' , B

Treatment of brucellosis in animals is generally unsatisfactory because of
inconsistent results and cost. Ram epididymitis has been successfully treated
with high levels of antibiotics over a long period of time. But the total cost
of drugs usually exceeds the value of the ordinary commercial ram. -

Eradication program. Because of the economic and public health significance
of brucellosis and because treatment is of little value, the state and federal
governments many years ago adopted a policy aimed at total eradication.
Basically this involves identification and slaughter of infected.animals with
indemnity paid to owners to offset the difference between meat price and
appraised value. Meat from infected animals is not a health hazard.

During the early stages of the eradication campaign in cattle, when infection
rates ranged up to 25 percent or more, vaccination of calves was a useful
adjunct. The vaccine used is a live modification of Br. abortus designated Strain
19 which reduced the rate of spread and number of abortions but it does
not provide complete protection. Two other.vaccines used in Europe, 45/20 and
H38, are currently being evaluated in this country. Vaccines for Br. suis and
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Br. melitensis are not available, but a vaccine is being used to control ram
epididymitis. . .

Diagnosis. Brucellosis is readily identifiable by several serological tests as
well as by the milk ring test, applicable for dairy cattle and goats. Diagnosis is
sometimes handicapped,-however, by a long interval between exposure and
having the infection show up in the test. This may take up to sixty days.
Therefore, a negative test on a recently exposed anintal may be misleading.
The significance of this delay will become apparent when we discuss ways
of preventing infection. ., : '

In species other than sheep, spread of infection is primarily oral. Infection
of rams occurs primarily during mating, particularly when the ewe has recent-
ly been bred by an infected ram. The vaginal discharges of infected animals
and especially aborted fetuses are literally teeming with the organism. Although
Br. abortus has the capacity to penetrate the unbroken skin and infection by a
droplet of infective material in the eye has been recordéed. it's probable that
most infections occur via the oral route because of the propensity of animals
to sniff each other’s genital areas.

Abortion is the primary evidence of infection with brucellosis, and infection
apparently produces some degree of immunity because typically animals that
abort will conceive again after a time and carry subsequent fetuses to term.
Nevertheless, the infection persists in a latent form and these infected
animals remain a source of infection for others. ~

[y

Aborted fetus due to brucellosis. These curious cows are.certain to become

infected.
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Vaccination vs. eradication. Because of {ts economic importance and the test
and slaughter eradication program in effect for cattle, brucellosisupften becomes
a very emotional issue. The question most often asked is, ""Wan't my herd
be protected if I vaccinate every calf?”’ The answer is no. The Strain 19 vaccine
used will immunize only about 65 percent of those calves to which it is givep
and the immunity produced only lasts a few years. So, despite an. intensive
vaccination program, new infections will continue to occur. Experience has
shown that in the long run the cheapest way to control a disease like this is to
eradicate {t. There Is ample evidence to indicate that this can be done. Vac-
cination has value only in areas where the infection rate is so high as to make
a test and slaughter program prohibitively expensive. Nevertheless, legis-
latures of a few states, responding to stfong political pr“essure based on mis-
understanding of the disease, have mandated compulsory calfthood vaccination.

To avoid residual antibody titers which interfere with diagnostic tests,
calfhood vaccination when done should be done close to the minimum legal age
of two months. In special circumstances where the herd infection rates are
very high and husbandry methods preclude eradication, cows may be vaccinated
to reduce abortions. This however, requires special permission from state and
federal authorities and permanent quarantine of the herd.

Fradication of brucellosis depends on identification and slaughter of imfected
ammals, quarantine of infected herds and restriction on movement of animals
It also requires accurate identification of animals and good records of
acquisition and disposition, so that when a reactor s found she ean be traced
hack to the point of origin and all contact-animals individually tested to detect
any spread of infection. Perhaps most amportant, it requires understanding
and cooperation on the part of hvestock owners, veterinarians, and regulatory
program officials.

How to prevent infection. There is much that the livestock owner can do
to ensure that his herd does not become infected. In fact. he can do more than
anyone else—by following these recommendations.

I an animal aborts, don't ignore it and write 1t off as bad luck Have vour
veterinarian examine the fetus and collect samples from fetus and dam

I otheranimals in the herd
auntil the cause is determined and thoroughly disinfect the area where
the abortion occurred.

for laboratory analysis. Brucellosis 1s readylv identifiable at the time
- g 2%
of abgttion. Then segregate the dam from El{

2. Remember that brucellosis does not appear in a herd bV spantaneous
generation. Almost without exception when it appears in a previously
clean herd it was bought along with a replacement.animal. Be selective
in your source of replacements, buying only from known clean herds
whenever possible. If there is any doubt about the status of the animal,
insist that it have a negative blaod test within thirty davs of the time
you bring it home. And, for added insurance. keep the animal separated

from the main herd until it is tested again and found negative thirty
days later. ' '
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3. As a general disease control procedure, ask visitors to stay out of the

stable area. Keep buyers, trucks or trailers away from areas accessible
to your herd.

Following these few simble rules will do more at less cost to keep brucel-
“losis ouf of your herd than a vaccination program.

Brucellosis in swine. Brucellosis in swine more closely resembles undularit
fever in man, in that it frequently causes a systemic infection with bacteremia.
Because, in the early stages, Br. suis can be found in all body tissues, infected
swine present a special hazard to packing house workers. Transmission in swine
as in cattle and goats occurs via the oral route and also during mating. Infected
boars may have a swollen testicle and impaired fertility. Palpation of the
testicles and €xamination of the semen coupled with serological testing will
identify infected animals. In an infected herd, low fertility, abortions, stillbirths,
and weak piglets are common. Neither vaccination nor treatment is effective in
swine, and eradication through depopulation or a testing program with total
segregation of positive and negative animals are the control methods used.

Brucellosis in sheep. Ram epididymitis is unique in that ewes, although they
may become infected and occasionally abort, tend to be resistant and recover
_ spontaneously. It is primarily a disease of the ram-detectable by palpation of
the testicles and blood test. One or both testicles may be involved. The affected
testicle, especially the epididymis, (tubes at the back of the testicle), will feel
swollen and even fibrous in the later stages. The first intimation of infection is
usually a gradually reduced fertility. Susceptible rams become infected when
they breed a ewe recently bred by an infected ram. The rate of spread-therefore -
is greatest during the breeding season, particularly when young rams are put
with a flock along with older rams that are more likely to be infected.

Control can be achieved through vaccination and by splitting the ewe flock
into- two or more groups. Only young rams are kept with one group and the
older rams kept with the other. In this manner a clean and an infected or suspect
flock can be maintained. Rams known to be infected should be slaughtered.

Brucellosis in goats. The disease in :godts closely parallels that found in
cattle and control measures ate basically the same. In fact, regardless of some

species differences, the prevention recommendations listed for cattle are equally
applicable for all species.

LEPTOSPIROSIS

This disease is seen in all species but is most frequently reported in cows, pigs,
goats, sheep, and horses in that order. It is also transnnttable to man and human
cases are not rare. It is caused by several speciés of Leptospira including L.
pomona, L. hardjo, L. grippotyphosa, and L. icterohemorrhagiae. L. canicola, a
species affecting dogs,-rarely is found in livestock other than swine.

-
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Chmcal signs of the disease are very variable and dlagnosm may be difficult.
It tends to be much more acute in young animals, resultmg in high fever,
complete lack of appetite, hemoglobinuria (bloody urine), jaundice, anemia,
and death. Calf mortality, for example, may range up to 15 percent. Although
. a few adult animals may show similar clinical signs, the infection is often inap-
parent. In milking cows or goats there may be a sharp drop in production and a
few may produce thick, ropy, blood-tinged milk without evidence of udder in-
. flammation. Abortions several weeks after the infection passed through the
herd or flock may be the only evidence the infection was there. Serologic testing
or identification of the organism from the stomach contents of an aborted
fetus will confirm the diagnosis. There is strong evidence linking prior lepto-
spirosis infection with recurrent iridocyclitis, (periodic ophthalmia, moon-
blilidn?ss) in horses.

Kidney infected. The primary site of infection is the kidney. Many recovered
animals will continue to shed the organism in their urine for considerable
periods of time without themselves showing any clinical signs whatever. Such
carrier animals are an obvious hazard to other susceptible animals in the herd.
The organism survives well in water such as in ponds or potholes. Water from
these sources, when contaminated by urine from infected animals, or the urine
droplets themselves are the primary sources of infection. Although most infec-
tions are probably acquired orally, the organism is quite invasive and infective
urine droplets splashing into the eye can result in infection. For this and other
reasons, persons handling aborted -fetuses should wear gloves and wash
thoroughly afterward.

Leptospirosis occurs in wild as well as in domestic animals, and it is probable
that many swine herds become infected through contamination of feed by carrier
rodents. Similarly, the infection occurs in deer and it has been postulated but
not proven that the initial infection in some cattle herds occurs when carrier
. deer and cattle share the same pasture.

Vaccination. When treated early, animals with the acute infection respond
well to antibiotic therapy but since the most important economic effect is
.. abortion following acute or inapparent infection, prevention is much more
" desirable. Several steps are effective, One is totinsure that purchased replace-
ments are negative to a blood test for- 1eptosp1r051s done by a reliable laboratory.
Protecting the feed supply from rodent contamination and fencing animals

away from' potentially contaminated water supplies are also helpful But routme
vaccination is by far the most effective. &

Although L. pomona is the most comapon serotype affecting livestock there
are farm and regional variations. Bacterin® are available now which incorporate
antigens to stimulate immunity against all the common types of the organism.
Depending on the manufacturer, these are available in several combinations
or as L. pomona bacterin alone. The latter is relatively inexpensive and will
provide good protection for almost a year. All animals on the farm should be
vaccinated annually, especially when the possibility of carriers from prior
infections exists in the herd.
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BLACKLEG

On some farms blackleg is the most common of a group of diseases caused by
spore forming soil-borne organisms belonging to the genus Clostridium. It
occurs most frequently in well-nourished cattle of the beef breeds in the age
range of six to twenty-six months. It also occurs in sheep and goats but in these
species the disease is more commonly associated with wound infection such as
occurs in sheep following docking, castration, or shearing. The mechamsm by
which infection occurs in cattle is less clear.

The spore form of the organism persists in the soil for many years and is
very resistant to environmental changes such as drying, high temperatures, or
freezing. The organism can confmonly be found in the digestive tract.of normal
cattle. Once contaminated, a pasture will remain that way for years and in
floodplain areas, pastures downstream from the originally infected pasture will
also become contaminated. The disease is primarily seasonal and is seen most
frequently in the late spring and summer when animals are at pasture.

‘Blackleg in cattle is a dramatic disease. Dead animals will be the first indica-
tion that the disease is present. Typically, one or two animals will be found
dead in the pasture without any evidence of their having died other than sud-
denly and quietly. In fact, the disease at first glance could easily be confused
with lightning stroke. However, with blackleg, decomposition of body tissues
occurs very rapidly and the dead animals will invariably be found lying on their
sides, extremely bloated with the upper legs rigidly extended. Similar sporadic
losses will continue if nothing is done about.it.

Diagnosis. Although the mechanism by whlch infection occurs in cattle or
why it occurs is not really known, it is apparent that the organisrys in the
digestive tract bécome vegetative (growing and multiplying) and ‘migrate
through the mt,estigal wall to the blood stream where they are carried fo all parts
of the body, resulting in a bacteremia. Clostridium chduvoei in infected cattle
can readily be isolated from the blood and vascular organs such as the liver and
spleen, but its most pronounced‘effect is in the heavy muscles. Toxin produced
by the organism produces a éevere muscle inflammation and death of muscle
tissue with gas formation. Muscles in the hip area and loin are most commonly
affected. Running your hand over the back and hips of the dead animal will
often give a clue to the cause of death. If it is blackleg, gas produced during
muscle necrosis gravitates upward under the skin to cause a palpable crepita-
tion (crackling-feeling). At necropsy the affected muscles will be dark, hemor-
rhagic and visibly necrotic. Because the carcass will be teeming with the organ-
ism, to avoid further pasture contaminationy dead animals should be deeply
buried right on the spot. \ A

Once the diagnosis of blackleg has been made, careful exarnination of other
animals in the herd may reveal a few in the early stages of the disease. It causes
a very high fever, complete lack of appetite, depression, and lameness. These
signs are generally not observed in the initial cases because the disease will be
fatal in twelve hours or less. Given very early in the course of the disease,
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large doses of penicillin may prevent death of the animgl although, depending

on the degree of muscle damage done, lameness may persist if the animal
survives.

Blackleg can be prevented. Blackleg is readily preﬁentable by immunization
with bacterin. Because mixed infection is a common occurrence, the bacterin
usually used contains Clostridium chauvoei and Clstridium septicum antigen.
A single dose provides reasonably good protectlor/; but a second dose a month
later is even better. /

On farms where the infection is known to exjst, this should be done with
calves beginning at about six months of age-gnd they should have another
dose a year later. In the face of an outbreak, her losses can be minimized by
vaccinating all animals in the susceptible age range immediately, giving them
a large dose of penicillin to provide some prgtection in the interval required
for immunity to develop, and putting them jn another pasture. Most people

experienced with blackleg routinely immunize susceptible animals every year
in the early spring. X

Blackleg in sheep. The disease in sheep 1s somewhat different from that in
cattle, although the end result, death, is us,ﬁally the same. In sheep it is almost
invariably a wound infection, either through a mechanical procedure such as
docking, castration, or shearing or via vulyar lacerations incurred during lamb-

i

ing. If the lesion is in the leg muscles the animal will walk with a stiff gait if
it walks at all. Byt the extreme swelling/and gaseous crepitation found in the
lesions in cattle are not nearly as apparent in sheep. The early stages of the

disease are always associated with high fever, complete lack of appetite, and

depression. 1

In sheep, as in cattle, the disease ig readily preventable by vaccination, al-
though sheep vaccinated under one ygar of age do not develop as solid an im-
munity as those vaccinated later."Vaccination of ewes three to four weeks prior
to lambing will not only provide protection to the ewe but, because of colostral
antibody, will afford some protection to the newborn lamb. In areas where the
disease is prevalent, injection of penicillin following surgical procedures or dif-
ficult lambing may prevent infection from occurring.

Although the diagnosis of blackleg on the basis of history and necropsy
alone is generally not difficuit, it can be confirmed by isolation of the organism
from infected tissues or fluorescent antibody test in the laboratory.

MALIGNANT EDEMA

This is an acute commonly fatal disease of cattle, horses, sheep, goats, and
swine, that in some respects resembles blackleg It is caused by Clostridium
septicum and in cattle and sheep mixed infection with Clostridium chauvoei
is not rare. Like the other Clostridia, CL septicum is a soil-borne spore-forming
organism that can survive for long periods of time under favorable conditions.
Infection when it occurs is usually through contamination of wounds particularly
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bruising type injuries where there is considerable damage to tissue. The organism
is anaerobic, and deep puncture wounds provide a very favorable site for its
rapid multiplication. Although Cl. septicum is the principal organism causing
malignant edema, other species of Clostridia can be involved. For example, the
swelled-head condition sometingés seen in rams as a result of post-fighting
infection is usually due to Clostridium novyi. S

« Cl. septicum is a potent toxin producer that causes profound rapidly fatal
clinicalsigns. The first indication of its presence is generally soft swelling in.the
area of the wound that extends very rapidly because of exudation and infiltra-
tion of the surrounding areas. The adjacent muscle will become dark brown to
black in color but without the gas production ‘and'subcutaneous crepitation
commonly seen with blackleg. There is always high fever, and affected animals
are depressed, weak, and may show muscle tremors and lameness before they
die. Death may occur in twenty-four hours or less. )

At necropsy there is usually gangrene of the skin overlying the infected area
and the subcutaneous and intramuscular connective tissue around the site will
be very edematous (filled with fluid). Small hemorrhages and blood-tinged edema
fluid will be found in all of the body cavities. *

Because of the similarity of malignant edema to blackleg and especially to
anthrax, diagnosis based upon post-mortem examination alone is sometimes
difficult. A fluorescent antibody test in the laboratory is helpful in distinguish-
ing between these clostridja] infections and anthrax.

Malignant edema is pr%\?ntable by vaccination as outlined for blackleg but
because of its acute nature ‘and rapid progression, treatment of infected animals
is generally not very satisfactory. The organism is susceptible to penicillin and
broad spectrum antibiotics if they are given early enough. Antitoxin used to
treat the toxemia caused by the disease in man is too expensive to be of practical
value for use’in animals. & . v

Other clostridial infections, such as CL sordelli on the West Coast, have been
incriminated as a cause of sudden death in feedlot animals. Those are controllable
by use of specific bacterin.

®

ENTEROTOXEMIA

This is an acute, highly fatal disease most commonly encountered in lambs and
calves, although it is occasionally seen in kids, piglets, and foals. It is the result
of toxins produced by Clostridium perfringens and several different toxins are
recognized, each producing a slightly different but overlapping clinical pattern.
Types B, C, and D are the most frequently seen in the United States although
Type A has been reported in California lambs. Enterotoxemia is most frequent
in young animals but it can cause sudden deatlt in adults as well.

Regardless of toxin type, onset is sudden and mortality is high. Type A in
lambs causes severe depression, pallor, jaundice, hemoglobinuria (hemoglobin
in urine), and rapid breathing. It is a hemolyfic (causing blood breakdown) disease
that in some respects resembles leptospirosis in calves. Type B enterotoxemia

is responsible for the severe enteric"dis&ase often called lamb dysentery. It '
o - | o :

[
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usually occurs in lambs less than two weeks old and may cause death without
any premonitory signs. Less acute cases will demonstrate severe abdominal
pain, failure to nurse, and profuse, often bloody, diarrhea. The disease rapidly
progresses to coma and death in twenty-four hours or less.

Type B generally affects calves seven to ten days old but occasionally older
calves will be affected. The symptoms in calves are similar to those in lambs, but
calves that don’t succumb in a few hours may develop central nervous system
signs as well. The disease in piglets, foals, and kids is essentially the sdme
as that seen in lambs. Because of its very acute nature, diagnosis of entero-
toxemia is generally based on post mortem lesions. Hemorrhagic enteritis
. with ulcers and peritonitis is a common finding. Laboratory examination of a

portion of intestine and intestinal contents will confirm the diagnosis.

" Type C causes similar lesions and typing of CL perfringens exotoxin in the
laboratory gives a definitive diagnosis. Type C is responsible for the disease
" known as “struck’ in adult sheep in Great Britain and occasionally seen in this®
country. N

Type D enterotoxemia is a major problem in feedlot lambs although it can
affect those under two weeks of age. Characteristically, those in the best nutri-
tional state will be the first of the group affected. Because the disease is usually
seen in well-fed animals it is commonly referred to as ‘‘overeating disease."
Sudden death 'may be the only sign. Those that live a little longer may exhibit
excitement, incoordination, and convulsions. Depending on how soon the animal
dies, post mortem lesions may range from almost none to hemorrhages of
heart muscle, abdominal muscles, and the surface of the intestines. Rapid
post-mortem decomposition of the kidneys is the bagis for 1ts other common
name of ‘/pulpy kidney disease.”

Control methods. Regardless of type, enterotoxemia shares some common
characteristics and control methods. CL perfringens is a common soil-borne
inhabitant of the intestinal tract of animals. Although the exact mechanism is
obscure, it's apparent-that under some conditions the organism produces
exotoxin, a poison, in excess of the animal’s capacity to cope with it. Excessive
consumption of milk or grain is a known predisposing factor. As evidence of this,
the fattest animals are usually the first affected and the disease is rarely seen
in nursing twin lambs because they simply don’t have that much milk available.
Similarly, in the feedlots, outbreaks are most common a few days after the
animals are put on full feed. ' g

Regardless of type a standard recommendatlon for control of enterotoxemia
is to reduce feed intake whether it be milk for the very young or grain for; the
older groups. Unfortunately, in the feedlot, reduced grain feeding is inconsistent
with rapid rate of gain. Some feedlot operators have successfully reduced the in-
cidence through continuous low-level feeding of broad-spectrum antibiotics suCh
as tetracycline to reduce the bacterial populatlon

These antibiotics and immunization are the most effective means of control-
ling the disease. Several types of biological products are available including
toxoid, antitoxin, antiserum, and bacterins. Each is type-specific, although poly-
. valent products are available and recommended, even though'more expensive,
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unless the specific type of toxin causing the problem has been identified. The
- choice of product to use depends on cu-cumstances and advice of a veterinarian
is highly recommended. o

Generally speaking, antitoxin and antlserum are used to provide immediate
protection such as when animals are first “put in the feedlot or during an
outbreak. If antiserum is used, animals should be carefully watched for a few
hours afterward for signs of anaphylactic shock. Some protectlon can be pro-
vided to the newborn through colostral antibody when the dams have been
actively immunized with bacterin or toxoid.. When using these products, be
sure to follow the manufacturer’s recommendations for dose. site, and route
of inoculation because tissue reactions from these products are not unusual.

TETANUS

Man, horses, and sheep are the most susceptlble to tetanus or ‘‘lockjaw’ but
the disease occasmnally occurs in cattle, goats, and pigs as well. The clinical
signs are caused by a neurotoxin produced. by Clostridium tetani. Tetanus is a
wound infection disease most common with deep penetrating wounds when
tissue damage is extensive. The organism requires anaerobic (without oxygen)
conditions for growth and will not thrive in a surface laceration where the blood
supply is good. The interval between infection and clinical signs may range
from four days to several weeks and it's not unusual for a puncture wound of
the foot to be completely healed on the surface when symptoms of tetanus
develop. The disease is usually individual and sporadic, although serious out-
breaks have been reported following castration, shearing, and docking of pigs
and lambs. The use of elastic bands for castration and dockmg is conducive to
conditions favoring growth of CU tetani.

<

Lamb wzth tetanus s .
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As inféection proceeds, neurotoxin travels along nerve pathways increasing
irritability of the motor nerve end plates so the effect is an overreaction to
external stimuli. This may be seen first as muscle stiffness, particularly in the
legs, muscles of the jaw, and around the wound itself. This progresses rapidly
to a point where muscle rigidity increases. Difficulty in chewing or swallowing
gives the disease the name ‘‘lockjaw.” One of the early diagnostic signs in the
horse is a “‘flash” of the third eyelid in response to a loud noise or sudden move-
ment. Temperature is usually normal at the outset but the exertion of constant
. muscle contraction may cause sweating and temperature rise a few hours before
death. Affected animals move with great difficulty if at all. Extensive rigidity of
leg muscles may cause a “saw horse’’ stance and if the horse should happen to
fall, fractures are a distinct possibility. s '

Prevention. Prevention of tetanus is far more rewarding than treatment.
Mortality is very high in horses and sheep and less so in other species. Treat-
ment with massive doses of penicillin and antitoxin is helpful, but the excite-
_ment of treatment itself may stimulate a fatal spasm. Use of sedatives, tran-
qu1hzers and anesthetics may be helpful. Good nursing care is essential.

Prevention is far more satisfactory. Proper sterilization of surgical instru-
ments between animals when castrating or docking will help to prevent infec-
tion as will careful cleaning and debridement of wounds. Cl tetani spores are
commonly found in soil and in the digestive tracts of animals, especially horses.
It's safest to assume that any penetrating wound is contaminated and give
tetanus antitoxin along with the usual wound treatment. Horses can be per-
manently immunized with two doses of tetanus toxoid given a month apart
followed by an annual booster dose.

BOTULISM

This is not a common disease in farm animals but it must be considered when
signs of progressive paralysis of unknown origin are seen. It is not an infection
but is a tox1c1ty caused by ingestion of the neurotoxin produced by Clostridium
botulinum.

Spores of the organism are widespread in nature and under favorable condi-
tions of warmth, moisture, pH and low oxygen tension multiply rapidly in
decomposing animal and plant material. Several types of toxin are recognized

and all are quite stable, persisting for long perlods of time even when the
organism is no longer present.

Causes and diagnosis. The clirical signs are those of progressive paralysis
with the muscles of the tongue and throat being affected first. Tongue paralysis
is considered one of the early specific signs. Death usually occurs in a few days
- due to respiratory paralysis. ‘

The disease is comM™en in wild waterfowl and is often called ‘‘limber heck”
because of the neck muscle paralysis. It has been reported in horses, cattle,
qheep, and goats but less frequently in swine. In range animals it is more likely
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to occur during periods of drouth or when, as a result of phosphorus deficiency,
animals are more likely to chew on carrion.

These are not the only circumstances, however. Improperly stored and cured
silage can be a factor. I recall one instance where a dairyman had put oat silage - -
on top of corn in a conventional wood silo. Several months latet as he was feeding
from the interface of the corn and oats, cows began to die from botulism. Ap- .
parently there was sufficient spoilage at the interface for CL botulinum to
proliferate. After he removed and dumped about three feet of stored silage at
that point, no further cases occurred. Silage stored in airtight silos has also been
incriminated in at least two outbreaks of botulism in dairy cattle.

Botulism from spoiled canned food is hazardous to man and spoiled food should

_not be fed to animals because it’s equally hazardous to them.
‘Antitoxin is the only specific treatment for botulism and the amounts required
- -for animals are usually too costly to be of practical value. With good nursing
care, some animals récover if the dose of toxin consumed is small.

INFECTIOUS NECROTIC HEPATITIS

This is a highly fatal disease of sheep, and occasionally seen in cattle and pigs,
caused by Clostridium novyi. It occurs, like bacillary hemoglobinuria, when
liver damdge from any cause ¢reates an environment in which the organism
already present can proliferate. The toxin it produces causes extensive tissue
destruction, disrupting capillaries and causing hemorrhagic areas in many body
organs. Small subcutaneous hemorrhages give the underside of the skin a black
appearance when observed at necropsy, hence the common name, ‘“‘black
disease."”’

Normal animals harbor the organism in areas where it is found and fecal
matter from them further contaminates pastures. In sheep, the primary trig-
gering factor is migration of immature flukes through the liver. They provide
sufficient liver injury for Cl. novyi to multiply, which in turn causes more liver
destruction, making conditions even more favorable. Flukes can be a factor in
cattle, too, although other liver disease may be more significant. Liver abscesses
commonly encountered in feedlot cattle and pigs on high-cancentrate diets may
account for the greater frequency of the disease in these species in feedlots. In .-
sheep the disease is more: prevalent from midsummer until early fall when the

_ snail population (the intermediate host for liver flukes) is at its peak. High
moisture conditions that favor snail growth make the disease more prevalent
on irrigated pastures. Adult sheep are most commonly affected, and with few
exceptions those affected will go from an apparently well-nourished, healthy
state to death in a few hours. Mortality is 100 percent and anywhere from 5 to
30 percent of the flock may be affected.

Diagnosis. At necropsy the dark areas under the skin coupled with necrotic
areas in the liver and accumulation of blood-tinged fluid in body cavities helps
to distinguish this from other diseases causing sudden death. The fluorescent

antibody (FA) test applied to liver tissue in the laboratory confirms the
-diagnosis. .
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- Control methods. While immunization with toxoid will control the disease
"even during an outbreak, control of the fluke population should be attempted
as well either by fencing sheep out of wet areas or using a molluscicide where
this is- legally permissible because heavy fluke infestations can cause serj
primary disease without bacterial complications. Feeding some hay in addition
to concentrates to feedlot cattle helps to reduce the incidence of liver absCesses
that predispose to black disease. |

‘BAC‘iLLARY HEMOGLOBINURIA

This disease of cattle and sheep, sometimes called “redwater,’’ is caused by .
Clostridium hemolyticum and occurs primarily in the Western States in animals
on irrigated pasture. The organism appears to produce two toxins, one causing
tissue destruction similar to other Clostridia spp. and the other causing destruc-

~tion of red blood cells. The result is severe anemia and loss of hemoglobin from

red blood cells through the kidney to give the urine a dark red color, from which
the disease'gets its common name.
The organism is a soil-borne spore-former and where the disease is prevalent
spores are ¢commonly found in the livers of normal cattle and occasionally sheep
and goats. Liver damage, as from flukes, is apparently necessary before the
spores become vegetative and start producing toxin. Initial infection occurs
orally in animals grazing contaminated pastures or forage. Losses may begin
seven to ten days after susceptible animals are put into the pasture. Sudden
death may be the only cljnical sign but more often there is evidence of acute
abdominal pain, fever, rapid respiration, and reluctance to move. Profound
‘anemia with hemoglobinuria and edema (swelling) of the brisket is a common
finding. Anoxia (lack of oxygen) attributable to the anemia occurs late in the
dlqease which is frequently fatal in anywhere from less than one to four days.
Diagnosis is based on hlstory, symptoms, post-mortem examination and
serologic testing. The blood test however is not completely specific, and blood
© or tissue cultures are more positive.

Treatment. Early treatment with penicillin or broad- spectrdm antibiotics
coupled with blood transfusion, good nursing care and antiserum, if available,
will save some animals. Annual subcutaneous vaccination with CI. hemolvncum
bacterin provides a fair degree of control although in high risk areas a second
dose during the pasture season may be necessary. | ¢

"ANTHRAX

This disease affects all species including m&n and in its most common form is a
highly fatal septicemia, or blood poisoning. It is caused by Bacillus anthracis,
the spores of which are resistant to heat, cold, drying and most disinfectants
and persist in the soil for yéars. Anthrax spores on hides and wool have been -
responsible for many cases of the disease in man. Similarly, contaminated
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feedstuffs, especially bone meal, have been the source of outbreaks in animals.
There are areas of known soil contamination in some of the Central and Western
States, and a few other states as well, where vaccination must be done regularly
to prevent death losses. OQutbreaks are more common in hot weather in animals
grazing on alkaline soils. Outside those areas infection is rare, resulting only
from contaminated feed or materials brought in.

The peracute (more acute) form of anthrax generally seen early in new out-
breaks may cause death of cattle, sheep and goats in as little as two hours.
Swine and horses tend to be more resistant, generally showing clinical signs over
a period of one to two days. In fact, in swine the infection may be limited to the
throat area, and some may survive. In animals that live long enough for clinical

" signs to be obseryed, there will be high fever, muscle tremors, abdominal pain,

respirgtory distress, staggering, and c¢nvulsions prior to death. Blood discharges
from all body openings just prior to death and after death are common. Re-
covered swine may develop chronic abscesses in the lymph nodes of the cervical
region.

With such a rapid, violent, and fatal syndrome, it isn’t hard to visualize why,
historically, anthrax was such a feared disease. It still causes serious losses in
many parts of the world but vaccination and quarantine procedures in this"
country have made it much less important than it once was.

. Diagnosis. The initial cases of anthrax can easily be confused with other
diseases causing sudden death such as blackleg, poisoning and lightning strike.
Thereaare, however, some distinguishing characteristics. Unlike blackleg it
‘occurs in animals of all ages. The blood is very dark and does no ‘clot, which is
umque and blood discharges frem mouth, nose, an rectum are a/fairly constant
finding. Thege factors, plus the lack of rigor mortis avid the dlseﬁse s limitation
almost entirely to known areas tends to clinch the djggnosis. It can be confirmed
by microscopic examination of a stained blood smear, culture/of the organism.
from body fluids, or injection-of body fluid into guinea pigs in the laboratory.

Necropsy of suspected anthrax cases should be avoided for two reasons. First,

. all body tissues are loaded with the organism, and human infection can occur

through minute scratches or abrasions, by inhalation, or by ingestion. Second,
B. anthracis from the carcass getting on to the ground will.sporulate, or become
resistant spores, on exposure to air in just a few hourd” The spores will then
contaminate the premises almost indefinitely. Anthrax is a serious, dangerous

reportable disease that when suspected should be brought immediately to the
attention of your veterinarian.

Vaccination. Anthrax is preventable by vaccination but many states limit
the use of vaccine to those areas where, through prior experience, anthrax is
likely to occur. This precaution was made necessary by the type of vaccine in
use for many years. It was, and is, an attenuated spore vaccine. Although the
earlier vaccine produced a reasonable degree ‘of.immunity most of the time,
individual and species differences in resistance caused some animals to develop
the disease as a result of vaccination. More hlghly attenuated spore vaccines
reduced this risk but did not provide as good an immunity. As a consequence,
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several vaccines with varying degrees of attenuation were marketed. These have
been largely superceded by an avirulent attenuated vaccine developed by
Stern, which is safer but nevertheless frequently causes fever, drop in milk
production, and abortion in swine.

Treatment of anthrax usually isn’t possible because of its acute nature but
the organism is sensitive to penicillin, streptomycin, and the tetracyclines.
Use of one or more of these on all animals in the herd when the disease is
diagnosed may forestall additional cases. Given in large doses early in the
disease, antibiotics will save some animals.

4

*"SALMONELLOSIS

" This disease, affecting all species including man, is caused by species of the
genus Salmonella and is sometimes called paratyphoid. Several hundred species
and subspecies are widely distributed in nature, but fortunately only a few are.
highly pathogenic. S. typhimurium and S. dublin commonly affect livestock.
S. ahortivoequina was once commonly incriminated as a cause of‘abortion-in
horses but seems to have virtually disappeared from the United States. S.
cholerasuis is limited primarily to pigs. ,

Forms. Three distinct forms of salmonellosis are recognized: peracute, acute,
and chronic. The peracute form occurs primarily in young animals, especially
those such as calves ‘and pigs maintained under concentrated husbandry
methods. It is a septicemic (blood-poisoning), rapidly fatal disease that in
calves is indistinguishable from the septicemic forms of colibacillosis although
it 1s inclined to occur sometimes in calves a week or so older than is colibacil-
losis. It causes high fever, dullness, depression and death in twenty-four to
forty-eight hours. Foals, piglets, and lambs show similar signs. The pera-
cute form generally occurs in animals under four months of age. Calves infected
with S. dublin may also develop staggering and incoordination. In piglets
where the infection is due to S. cholerasuis, a red to purple discoloration
of the skin of the ears and abdomen occurs along with weakness, paralysis,
and convulsions prior to death.

In adult animals and man, salmonellosis usually takes the form of an acute
enteritis, or intestinal disorder. Onset is sudden with fever, abdominal cramps,
and watery diarrhea. As the disease progresses the fever disappears but blood
clots may appear in the feces. The diarrhea is accompanied by straining, and
often mucus and mucus casts of the intestinal lining may appear. To the
inexperienced, these mucus casts may look like the intestinal lining itself.
Lack of appetite is usually complete and affected animals dehydrate rapidly
and show extreme thirst. Horses will show violent colicky symptoms and
pigs in addition to the above may show signs of central nervous system disturb-
ance as well. Abortion is a common sequel in all species.

S. dublin is reported to cause abortion in cows and ewes without any other
clinical signs. The acute form of the disease in the majority of animals terminates
fatally in two to five days. Those that survive are debilitated for long periods
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of time. In horses onset of acute enteric salmonellp81s often follows the stress “

" of transportation. -

May become chronic.% pigs and sometimes in cattle following the initial
. acute attack, the disease will become chronic with persistent diarrhea, emaci-
ation, and occasmnal eplsodes of fever and blood clets in the feces. Chromcally "
infected animals should be culled from the herd. : .
Salmonellae are ubiquitous and many animals become infected W1thout :
showing signs of disease. Development of clinical signs is dependent on the
size of the infecting dose, pathogenicity of the particular organism;, and resist-
ance of the animal. The organism colonizes in the bile ducts and gall bladder -
and is intermittently shed in feces. Recovered and sub-clinically infected
animals remain carriérs, and fecal contamlnatlon from them is the primary
source of infection. Under favorable condltlons of moisture and temperature,
the organism can survive for long periods of time outside the body.
Rats and mice are common carriers of S: typhimurium and contamination of
- feedstuffs” by them is a common source of herd outbreaks. Salmonallae
multiply rapidly in liquid or moist feeds. Milk replacer and pig feed in slurry
form if mixed in batches and allowed to stand very long at room temperature
will rapidly become a thriving Salmonella spp. culture if the organism is present.
For the same reason, to prevent human infections, it's important to keep cold
foods, especially those containing poultry products, refrigerated until served.

Treatment. Treatment of salmonellosis in food-producing animals sometimes
presents a dilemmd. The organism develops antibiotic resistance quite rapidly
and a limited numbgr of antibiotics is effective against it. Perhaps the most
consistently effective is chloramphenycol but this drug is not cleared by the
Federal Drug Administration for use in food-producing animals. While this .
d%s not preclude use of the drug by a veterinarian to save the animals,
- it does megn that meat or milk from the animal thereafter cannot be used

leg\ally for. human food because the duration of drug residue in meat or
milk has not been established. Nitrofurazone is also a useful drug particularly
suited for use.in drinking water for mass medication. Present indications are,
however that by the time 3 you read this it will have been banned from the
market entirely on the basis of suspected carcinogenicity. Treatment in view
of these and other comphcatlons mcludmg the dlfflculty of making a positive
dxagnoms make this a disease best left to your veterinarian to handle.

Diagnosis'difflcult Positive diagnosis of salmonellosis in the living animal
is difficult because of varying clinical signs and resemblance to many other
dlseasesn A positive fecal culture coupled with history and clinical signs is
helpful but recovery of the organism is sometimes difficult and several samples -
taken at different times may: be necessary for a positive result. Infected but
asymptomatlc animals shed the organism mterrmttently so, by itself, a positive
fecal culture may not mean much. Recovery of the organism from tissues at
. necropsy is more diagnostic.

Preventlon of the infection also presents somé problems and depends pri- -
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marily' on scrupulous sanitation. Commerciaﬁy prepared Salmonella bacterins
may help if they contain antigen for the particular species causing the trouble.
Autogenous bacterins prepared from isolates from the farm would-be more
helpful but sanitation is still the. most important component.

‘Salmonellosis is likely to be more of a problem in intensive rearing opera-
tions common to the veal and pork industries. For these, the ‘‘all in-all qut”’
method allows time for adequate cleaning and disinfection of the barn befpre
the next group of animals is brought in.. Avoiding rodent contamination, of
feedstuffs, removing leftover feed, and thorough cleaning of feed utensils fol-
lowing each use are all important parts of a control program. Continuous low
level feedin% of antibiotics may help to keep the Salmonella spp. population

in check but:that procedure, too, is not looked upon favorably:by. the Federal
Drug Administration.

TUBERCULOSIS

At one time thlS was a major alsease of domestic animals and man. It is
~caused by memberq of the genus Mycobacterium and several dlstmcL
strains, human, bovine, and avian are recognized. Of these, the human typ
tends to be the most host-specific, rarely being found in species other tha
man, although-occasionally dogs contract the infection from their owners
A classic example of this occurred in New York City several years ago.
child was found to have tuberculosis but other members of the family wer
negative apd the source of the infection was obscure. Epidemiologic investi
gation subsequently revealed a dog who was a neighborhood pet that custom-
arily played with all the children living nearby The dog was tested and found
positive and its owner was found to be infected as well The infection apparently
passed from owner to dog to child.

The bovine type is least host-specific.and infects not only cattle but man,
swine, goats, horses, and sheep in about that order of frequency. The avidn
type is commonly found in older birds and readily infects swine and, tg a lesser
extent, cattle and sheep.

- Tuberculosis is best described as a chronic wasting disease typically without
overt clinical signs early in the disease. Except with the avian type in birds
and swine, the initial lesions usually develop in the lung and ‘thoracic lymph
nodes. The organism slowly develops tumor-like masses. called tubercles. These
~ may be few or numerous and may become quite large. The center of the
| tubercles degenerates into a caseous or cheesy mass which may undergo cal-
cification in long-standing cases. ‘Although the primary lesions are usually in
\“»\the chest cavity, generalized or miliary "‘tuberculosis does occur and the
orgamsm can thrive anywhere in the body. Bovine tuberculosis in man; for
example, commonly locates in the spme to cause serious spinal deformities.
Qne of the outstanding contributions of veterinary medicine to human health
has been control of tuberculosis. The precipitate decline in the disease in man
~during the last forty years exactly parallels the rate of eradication in cattle.

The tubergle bacilli are shed in saliva, feces, and-milk from infected cows.

In\Zectlon may occur by inhalation or ingestion Because of this, the dlsease
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is more likely to occur in stabled animals than range cattle. Signs of the
disease are variable depending on location. With lung involvement, a persist-
ent cough and intermittent low-grade fever may be seen as the disease
progresses. Gradual weight loss to the point of emaciation is the usual sequel,
despite adequate food intake. The avian type in swine occurs primarily
in the digestive tract as it does in birds and may not cause any visible signs.
The principal loss in swine is through condemnation of carcasses or parts of
infected carcasses at slaughter.

Diagnosis. Diagnosis of tuberculosis in animals, because of the absence of
clinical signs early in the disease, is sometimes difficult. In cattle the intra-
dermal tuberculin test is routinely used as a part of the official tuberculosis
eradication program. Tuberculin is prepared from culture of M. bovis and is
basically a standardized culture filtrate. A small amount injected intradermally
in the tail fold of a cow sensitized by exposure to the organism will cause a swell-
ing at the injection site in forty-eight to seventy-two hours. Those with no prior
exposure do not get any reaction. The test is really an allergy-type test and
unfortunately exposure to other related organisms will give a similar response.
The comparative cervical test, wherejn both avian and mammalian tuberculin
are used and the responses measured, is more sensitive. Despite this short:
coming, the tuberculin test has been a very effective tool in reducing the level
of infection in cattle in this country to less than 1 percent.

Although it's frustrating to owner and veterinarian alike to see a good cow
slaughtered because of a positive test and have a post-mortem report come
‘back marked ‘‘No visible lesions,”’ the test should not be condemned. A per-
centage of those may be in the early stages of infection with lesions too small
to be seen. Loss of an occasional cow is a small price to pay for a "healthier
cattle and human population. A greater deficiency is its failure to identify
cattle with advanced tuberculosis because they have lost their sensitivity.

Control. Test and slaughter is the proven effective control method for
bovine tuberculosis. The disease rarely occurs in sheep and goats unless they
are exposed to infected cattle but the same test technique applies. In poultry
the disease can be kept under control by marketing all birds at the end of their !
first laying period, since the disease is more of a problem in old birds. Swine
can be protected by keeping poultry away from them and by keeping wild birds
out of the farrowing and finishing houses.

Before leaving tuberculosis, a word of caution is in order. Non-human pri-
mates (monkeys, chimpanzees, etc.) are highly susceptible to and notorious
" carriers of tuberculosis. If you have any inclination to keep one as a pet, try to
resist it because they are nothing but trouble. But if you can’t resist, by all
means have the animal tested for tuberculosis before you bring it home.

PARATUBERCULOSIS

This chronic disease of cattle, sheep and goats caused ‘by‘ Mycobacterium
paratuberculosis is endemic on some farms ‘where its principal effect is
. N '

\\
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unthriftiness and decreased production. The organism is related to M. bovis
~and infection with either may glvgfa p051t1ve mtradermal test reaction. The
common name of the infection is* ‘Johne's mea@e ' and it is seen more frequently
in cattle than other species.

The incubation period is very long, with most cattle probably becoming
infected as calves but not showing clinical signs until two years of age or more.
Persistent diarrhea that occasionally subsides and then recurs coupled with
weight loss and decreased milk production are the only clinical signs. Generally
there is no fever and appetite remains normal.

Diagnosis. Diagnosis and control of paratuberculosis are difficult because
not only are the clinical signs minimal but many infected animals show no
clinical signs yet they shed the organism in manure and thus are a hazard to
others. The intradermal test, an allergy test utilizing avian tuberculin or
johnin, a specific diagnostic agent, is ofteri inconclusive. It is most reliable
used on animals prior to development of clinical signs but animals late in the
disease may give a negative result. The complement fixation test utilizing
blood serum is useful later in the disease. Fecal culture, which may take a
month or more, is good evidence of infection if culture results are positive
but the organism is both slow and, difficult to grow so that a single negative
culture may be meaningless.

Finding typical lesions at necropsy coupled with microscopic examination
of tissues from the colon and adjacent lymph nodes is the most reliable.
M. paratuberculosis localizes in the lower digestive track, causing a thickening
and corrugated appearance of the intestinal wall—particularly the lower small
intestine, cecum and colon. This thickening interferes with absorption of
nutrients and especially fluids so that loose manure is common.

Control difficult. If these tests and examinations are positive the existence
of the infection in the herd is confirmed and it can be concluded that other
animals are infected that may or may not show clinical signs later on. Control
of the disease is difficult at best. There is some indication that animals on a
diet deficient in calcium will show clinical signs of infection more often but
this remains to be proven. The organism is shed in manure ahd can survive
under favorable temperature and moisture conditions for a year or more. It is
resistant to many disinfectants but doesn’t survive long in direct sunlight.

Infection occurs when the animal eats feed or drinks water contaminated
with manure containing the organism. Providing feed and water free of con-
tamination is an essential part of control. This is relatively easy, of course,
by using feed bunks and water troughs, but that doesn’t solve the problem of
pasture contamination. Nevertheless, sanitation is important. The risk of infec-
tion from contaminated pasture can be reduced by limiting the number of
animals per acre to take advantage of the dilution factor and by pasture rotation
—provided the pasture at rest is clipped and manure scattered with a drag
to provide maximum exposure to sunlight. But these measures, although they
will reduce the rate of new infections, will not entirely prevent the disease
from spreading. .
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Until such time as better diagnostic tests are developed that permit early
accurate diagnosis, it’s unhkely that truly effective eradication programs will
be devised. Several types of vaccine have been used successfully in sheep and
cattle in Europe but they are not approved for use here. Vaccination inter-
feres with the test for tuberculosis which is considered a more important

disease because of its economic and public health significance.

ACTINOMYCOSIS

This disease sporadically appears in a few cattle in the herd to cause a rarefying
osteomyelitis (bone disease) especially of the facial and jaw bones. In cattle
it is a disease of bone and the bony enlargement it causes gives it the common
name of ‘“lumpy jaw.” Although other species are recognized, Actinomyces
bovis appears to cause the disease most frequently in animals. It and other
species can also cause human infections. A. boyis has been reported to cause
‘a serious granulomatous (tumor-like) mastitis in sows and, with Br. abortus,
plays a role in poll evil and fistulous withers ini the horse. Generalized actino-
mycosis has been reported involving the lungs and abdominal organs but this
form of the disease is uncommon. |

Economically, the lumpy jaw syndrome is the most 1mportant form of the -
disease.. Typically this begins as a painless lump on the jaw or cheek. It can
be distinguished from abscesses or other swellings by the fact that it is‘hard
as bene and is, in fact, a part of the bone, although there may be some soft -
tissue swelling around it as the disease progresses: The diSease is chronic and
may extend over a period of several months to a year. Infection in the bone
causes erosion of bony tissue with deposition of new bone surrounding the site
so that enlargement occurs. Eventually tracts develop to the outside which
discharge a yellowish pus. These eventually heal leaving an indented scar and
new tracts develop elsewhere. Abscessation and rarification of bone cause
difficulty in chewing and swallowing. In advanced cases, molar teeth in the

affected area may loosen and fall out. Eventually affected ammals die because
they can’t eat.

" Diagnosis. Diagnosis of lumpy jaw can generally be made on the basis of
physical examination and location of the lesion. If there is doubt, the diag-
nosis can be confirmed by finding minute granules in the pus typical of
actinomycosis. Great care should be taken in handling infective material from
the lesion because it is heavily laden with the organism and it can infect man.
" For the same reason, animals with a discharging lesion should be segregated
frem all others to reduce the risk of spread.

Treatment. Treatment of lumpy jaw leaves something to be desired because
the infection is in bone, where it is hard to establish therapeutic levels of
drugs. In the early stages, surgical removal of the diseased area is probably
the most satisfactory. Large doses of streptomygin injected into and around
the lesions is helpful as is sodium iodide and sulfapyridine given systemically.
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AN things considered, however, except for very valuable animals the best solu-
tion is probably to remove the infected animal from the herd. This is also the
most effective control method. The disease is more likely to occyr when cattle
are grazing coarse stubble or fed coarse forage that may cause abrasions in
the mouth. It is through these that infection takes place.

ACTINOBACILLOSIS

This disease of ruminants is closely related to actinomycosis in someg of the
lesions it produces alEhough in cattle it primarily affects the tongue, hence the
name "wooden tongue.” Onset of infection with Actinobacillus lignieresi is
usually rather-sudden with swelling particularly at the base of the tongue and
of the adjacent lymph nodes. Adffected cattle refuse feed, drool excessively,
and make licking or chewing movements as though a-foreign body were present
in the mouth. The base of the tongue becomes hard and swollen and ulcers
may be present on the surface. In sheep and goats the tongue is usually not
affected but lesions develop in the soft tissue of the lower jaw, face and nose.
These discharge a greenish yellow pus and as the lesions progress, extensive
scar tissue develops which may interfere with eating or breathmg Lymph
nodes in the area commonly become enlarged.

Because it is primarily a soft tissue rather than a bone disease, actino-
bacillosis responds better to treatment than does lumpy jaw. Sodium iodide, .
penicillin, streptomycin, and the tetracyclines have all been used effectively,
usually bringing relief in twenty-four to forty-eight hours.

Like actinomycosis, the infection probably occurs via abrasions in the mouth.
Coarse forage likely to produce these should be removed from the diet, but

prompt treatment and segregation of infected animals is essential to control
spread.

LISTERIOSIS ’

Despite rapid progress in animal disease research in recent years, the
development of some diseases remains mysterious. Listeriosis, commonly’
called “‘circling disease’ and caused by Listeria monocytogenes, falls in that
category. Although it occurs primarily in cattle, sheep, and goats, the organism
has been isolated from a wide variety of domestic and wild animals, birds,
fish, and man. Many normal animals carry the organism and the clinical
disease occurs sporadically for reasons not well understood.

In ruminants there appears to be a causal relationship with corn silage feeding,
particularly if the silage is not well preserved and has a pH above 5.5. In
sheep, outhreaks commonly occur about three weeks after they are started on
a full feed of silage and terminate when silage is withdrawn from the diet. It
can and does occur, however, in animals that have never been fed corn silage.

The organism is extremely hardy, surviving in manure for a year or more and
readily withstanding repeated freezing and thawing. Its distribution is limited
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Listeriosis. Note drooping left ear.

sunken eye, and tongue paralysis.

primarily to the colder climate areas and the disease is rarely seen in the
South. The route by which infection occurs in nature 1sw\obscure but experi-
mentally the disease can be reproduced by inoculating the o?‘gamsm in a variety
of ways. Route of infection may have some bearing on the clinical signs seen.

Diagnosis. Typically, in cattle, sheep and goats, the disease causes an
encephalitis or brain inflammation. The first thing noted may be an animal
standing off by itself looking rather dull and depressed. The animal may
wander aimlessly and if it comes to a fence or wall, just stand there pushing
against it. The animal may stand with its head and neck turned to one side—
if vou turn the animal’'s head the other way it will go back to the original
position when released. A high percentage of. but not all, affected animals when
they walk will move in a tight circle always in the same direction. Facial
paralysis on one side with drooping of the ear, eyelid, and lip on the same
side is typical of listeriosis. Commonly animals with this sign will stand with
some hay or feed in the mouth, making no effort to chew or swallow. Frequently
not all of these signs will be seen in the same animal especially in sheep and goats
where the disease is more acute, causing death in twenty-four to forty-eight
hours. Cattle tend to be more resistant and the disease may run a course of
seven to ten days. Once the first case is recognized, checking temperatures
of other animals in the herd may pick out those in the early stage of the
disease, since fever is a consistent early finding.

Encephalitis, however, is not the only form of the disease. In monogastric
animals such as the pig and occasionally in young calves, lambs and foals,
the disease will become generalized, involving the liver and other viscera.
Affected animals show all the signs of acute septicemia—fever, lack of appetite,
increased pulse and respiration, diarrhea and early death. It can also infect the
uterus, causing abortion and retained placenta with rio other clinical signs.
All three forms can occur in man, although the encephalitic manifestation may
be more frequent. Aborted fetuses, placenta, and vaginal discharges are highly
infective and extreme caution should be taken when handling such material.
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Strangely, herd outbreaks that may involve up to 10 percent of the animals
usually consist of all encephalitic cases or all septicemic. Abortions may occur
without any other clinical signs of disease. Excépt when the unilateral facial
paralysis and circling are evident, diagnosis is sometimes difficult. The sep-
ticemic form looks like any other septicemia and the encephalitic form can
be confused with other diseases causing brain disorders such as thromboembolic
meningoencephalitis, tumors, rabies, pregnancy toxemia in sheep, and the
nervous form of ketosis in cattle. Blood tests are of little value because many
normal animals have a strong antibody, titer against L. monocytogenes. Cul-
ture of the organism in the laboratory from body tissues coupled with the
clinical signs is most diagnostic but special techniques may be required.

Treatment. Treatment of the septicemic form in all species and the encephalitic
form in sheep and goats is worth trying but usually disappointing. By the
time it is noticed, the disease is too far advanced and the sick animals die too
soon. Because it runs a longer course in cattle, treatment may be more rewarding
but some recovered animals may show evidence of permanent brain damage.
Without treatment, mortality approaches 100 percent. In any case, prompt
treatment is essential and at the first indication the disease is present,
temperatures should be checked on all animals in the herd or flock. Any with
above-normal temperatures should be treated immediately, using broad-spec-
trum antibiotics or other drugs recommended by your veterinarian. If corn.
silage is a part of the diet, especially for feedlot lambs, it should be removed.

Because the organism is widespread and its mode of infection is unclear,
specific control measures are hard to define. Thus far, satisfactory bacterins
or vaccines have not been developed. Because of the apparent circumstantial
relationship, the best present recommendation, particularly for sheep and goats,

is to introduce silage to the diet gradually and to avoid feeding spoiled
silage entirely.

CALF DIPHTHERIA

This disease occurs sporadically on some farms in calves under six months of
age although occasionally older calves may develop the disease as well. 1t is
encountered most frequently when calves are penned together where the
principal causative agent, Spherophorus necrophorus is likely to be present
in large numbers. This is the same organism that causes foot rot and conditions
favoring development of the one disease also favor development of the other.
Although S. necrophorus can consistently be isolated from calf diphtheria

lesions, it is quite probable that other organisms play some as yet undefined
role. ‘

Types. Two types of the disease may be encountered, necrotic stomatitis
(inflammation of the mouth) and necrotic laryngitis  (inflammation of the
larynx) but the pathogenesis is the same. Necrotic stomatitis occurs more
frequently in younger calves and involves the tongue, inside of the cheeks,
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especially at the angle of the lips, and the soft palate. Fever and refusal to
eat are the earliest signs noted followed by drooling and swelling of the tongue
and cheeks. The breath has a foul odor identical to the smell of foot rot. Lesions
in the mouth are readily apparent consisting of deep ulcers of the cheek and
sometimes the adjacent area of the tongue which are filled with necrotic
tissue debris &nd food particles. The lesions are painful and affected calves
generally refuse feed and water of any kind.

Diagnosis. The clinical signs of necrotic laryngitis are more pronounced and
severe with fever of 106° F., moist cough, labored breathing, especially on
Anhalation, complete lack of appetite, and painful swallowing movements.
External swelling in the laryngeal area may be evident and will be painful to the s
touch. Nasal discharge may be present and the breath always has the typical ™
“foot rot’’ odor. Necrotic laryngitis can occur as a primary disease, can occur con-
currently with necrotic stomatitis, or can be secondary to it. In any case the
infection may extend to the lungs, causing a severe pneumonia.

Calf diphtheria is unrelated to diphthgria in man and is not a contagious
disease in the usual sense. It is primarily & wound infection, with the organism

. gaining entrance through mouth abrasions ca}xsed by coarse feed or erupting
teeth. More than one calf in the pen may be infected, however, because
infection is more likely when the environmental contamination level is high.
Affected calves dehydrate rapidly because of fever and failure to drink. With-
out treatment the disease is usually fatal in a week or less. Fortunately, the
disease responds well to treatment with several of the sulfa drugs, penicillin
and tetracycline. The sooner -treatment is started the better the response
will be.

A similar condition, necrotic rhinitis (bull-nose) is occasionally seen in young
pigs. Swelling of the face, nasal discharge, sneezing, nasal hemorrhage, lack of
appetite and emaciation are typical of the disease in pigs. The infection may
be severe enough to cause erosion of the nasal turbinate bones and facial
distortion. Generally, only a few pigs in the herd are affected and infection
is generally thought to be a sequel to clipping needle teeth too close to the

2 gum line. The disease can be confused with atrophic rhinitis, but the latter
affects more pigs, is more chronic, and causes a lateral rather than a bulging dis-
tortion of the face.

The only and most effective means of preventing these diseases lies with

. good management and sanitation. Keeping the pens clean and dry will make
their occurrence a rarity.

ATROPHIC RHINITIS

This chronic debilitating disease of swine causes considerable economic loss
on some farms each year. The most obvious change when it occurs is lateral
deviation or shortening of the snout due to atrophy of the nasal turbinate bones.
This does not occur in all infected pigs, however, and its occurrence seems to
depend upon the age at which infection occurs. The younger the pig when




182 KEEPING LIVESTOCK HEALTHY

first infected, the more likely the characteristic ‘“‘twisted’’ snout is to occur.
Older pigs may show little, if any, change following inféction.

The disease has been recognized since the early 1800’s in Europe and since
the early 1940’s in the United States. As might be expected, over the years
many agents have been suggested as the cause ranging from bacteria, viruses
and protozoa, to nutritional deficiencies. The gross pathological changes in the
nasal turbinates can be produced experimentally by feeding diets deficient in cal-
cium and phosphorus, or an imbalance of the two. More recent evidence indi-
cates that a specific organism, Bordetella bronchiseptiaa, is the primary cause.
This organism is common in the swine population so it is possible that as-yet-
unidentified factors also are involved. Nevertheless, elimination of B. bronchisep-
tica carriers from the herd effectively prevents occurrence of atrophic rhinitis.

Diagnosis. The earliest sign in young pigs is excessive sneezing and snuffling
occasionally with discharge of mucopurulent material from the nose and eyes.
Temperatures are usually normal and the pigs continue to eat. This is not suf-
ficient evidence on which to base a diagnosis, however; many pther conditions
produce similar signs. On most farms a majority of the pigs recover from
these mild symptoms, although some become carriers. Especially if concurrent
‘infection with organisms such as P. multocida is present, some of those infected
go on to develop the turbinate atrophy and snout deviation typical of the
disease. Once it occurs this deviation is irreversible and may result in reduced
rate of gain and hence economic loss. The disease usually is not fatal but may
be complicated by secondary pneumonia. '

In the absence of obvious snout -deviation, a positive clinical diagnosis
cannot be made. Often, however, even though no external signs can be seen,
turbinate changes can be detected when the snout is sectioned with a bandsaw
at necropsy. This doesn’t do much for the pig being examined but it can
establish the presence of the infection in the herd. A more useful technique is
laboratory culture of nasal swabs taken from representative pigs in the herd.

Your veterinarian can provide this service for you to determine the presence of
B. bronchiseptica.

Treatment. Treatment of the infection is possible on some farms using sulfa-
methazine in the feed or sulfathiazole in the drinking water for several weeks.
It is not always successful because some strains of the organism are resistant.
Treatment of the young animals is less satisfactory than treatment of older
'stock. Because treatment results vary, several other means have been developed
to control the prevalence of atrophic rhinitis. Because spread is primarily via
aerosol transmission from one generation down to the next and turbinate
atrophy is more likely to occur when infection occurs early in life, a good
degree of control can be obtained by removing piglets from the sow as soon as
they have nursed colostrum. They are then kept separate from other mature
swine and reared by hand. A modification of this is to confine the sow in such
a manner that piglets are kept away from her head and have access only to
her udder at feeding time. A third method is the same as that used to establish
a specific pathogen-free herd. This is to take the piglets by Caesarian section
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or by collecting them in clean plastic bags as they are born and then rearing'
them in isolation from all other swine. All of these methods present obvious
management problems.

Identify carriers. The advent of a reliable, economical culture technique
makes it possible to identify carrier animals so the herd can be divided into
clean and infected groups. The infected group can then be treated or sold for
slaughter as circumstances indicate. They must be kept separate, however,
and the clean group should have two additional cultures taken to be sure that,

_in fact, no infected animals are in it. It should also be protected from access
‘by dogs, cats, and rodents because these species carry B. bronchiseptica.

All of these techniques as well as periodic herd depopulation have been
successfully employed to control atrophic rhinitis. But the most promising
technique may prove to be the routine use of intranasal B. bronchiseptica
bacterin or vaccine in sows and gilts prior to farrowing.

INFECTIOUS
KERATOCONJUNCTIVITIS

This disease, commonly called ‘‘pink eye, " occurs frequently in young cattle
and less often in sheep and- goats. It is seen most often during the summer

months although sporadic cases occur in the other seasons.

Clinical signs. Onset of the disease is sudden and it spreads rapidly. The first

indication of the disease is usually an excessive flow of tears and a tendency to... ... -

hold the eye partially closed. Bright sunlight increases the pain of the disease
and affected animals usually seek a shaded area. Within a §hort time an ulcer
develops, almost always in the central part of the cornea. Infiltration of leuco-
cytes (white blood cells) and swelling of the ulcerated area causes the cornea
to become opaque and milky in appearance. At first this is limited to a ring
around the ulcer ‘but in &wenty-four to forty-eight hours the entire cornea
becomes opaque. The animal is then blind. In a majority of cases only one
eye is affected but involvement of both eyes is by no means rare. The elapsed
time from onset to total corneal opacity may be no more than forty-eight
hours.

- Without treatment the corneal ulcer may heal spontaneously but more often
gets progressively worse. As the ulcer gets progressively deeper the strength
of the cornea is diminished and pressure within the eye causes the front part
of the eyeball to assume a conical shape. Concurrently blood vessels extend from
the periphery into the cornea in gn attempt to speed the healing process. Ina
few days the ulcer may extend completely through the cornea resulting in loss
of fluid and collapse of the front chamber of the eye. Blindness is then per-

manent \wél . .
Adjacent structures of the eye are also i ved. The blood vessels in the
sclera, the white fibrous covering of the eyeball, become enlarged and there is

inflammation of the lining of the lids that causes a mucopurulent discharge and
conjunctivitis. ' .

@
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For some reason, at least in my experience, pink eye seems to be more preva-
lent in some years than others. This may be related to climatic conditions and
fly population. I recall very vividly seeing over 200 beef calves on one farm at
one time with varying stages of the disease. It was a heartbreakmg sight and
many of them never recovered.

The causative organism in cattle is Mororella bovis and in all probability it
is carried from one animal to the next by flies, especially face flies. Irritation
by dust and tall grass increases susceptibility of the eye to infection.

- Diagnosis. Diagnosis is not difficult although the condition must be distin-
guished from the eye lesion caused by IBR virus. Almost invariably the corneal
opacity of pink eye extends from the center of the cornea outward while that
of IBR extends from the periphery inward. Also, with pink eye there are usually
no adverse Symptoms other than the eye lesion, whereas with IBR some animals
in the group will usually have fever and respiratory involvement.

The most important thing is to recognize the disease and start treatment
early before too much damage is done. It responds well to antibiotic ointment
instilled onto the eye or small amounts of antibiotic injected into the conjunctiva.

Too many people turn young stock out to pasture in the spring and forget
about them until fall. In the interim some may get pink eye and become blind.
It pays to check them at least once a week. Incipient pink eye isn’t hard to spot
because there will always be evidence of tears streaming down the cheek.

Affected animals should be put in a darkened stall and treated immediately.
Where this isn't feasible, as with range cattle, at least one manufacturer makes -
an eye patch that is fastened over the eye with adhg\sive after treatment with
antibiotics. .

As aresult of considerable research, there is now a bacterin for the prevention
of the disease. Vaccination, fly control, isolation of infected animals, and reduc-

tion of dusty irritating conditions msofar as possible, are the best means of
preventlon

ERYSIPELAS
The organism causing'this disease, Erysipelothrix insidiosa (rhusipathiae) is
widespread in nature and persists for long periods of time in soil and water.
It is resistant to freezing and drying, and can tolerate most common disinfect-
ants. It is capable of infecting a wide variety of animal species including man,
fish, and birds. I+ is an infectious disease in swine, turkeys, and fish, but in
other species it is generally a wound infection disease.

Except for the individual turkey grower who experiences an outbreak, the
disease is most significant economically in pigs. The disease may range from
inapparent to acute, subacute, or chronic in pigs. The organism can readily
be isolated from the tonsils of many apparently normal pigs. It is excreted
in the manure, and infection in pigs occurs primarily via the oral route. Stress
seems to be a factor in the development of the clinical disease and it frequently
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occurs following farrowing. It ifé usually not seen in suckling pigs under three
weeks of age.

Diagnosis. Acute septicemic erysipelas groduces fever ranging up to 108° F,,
lack of appetite, and a reluctance to move. The organism becomes generalized
and among other things produces a painful arthritis. Although it doesn’t always
" occur, the disease usually produces very characteristic skin lesions on the neck,
ears, shoulders, and belly. These are raised, reddened areas that take a definite
__diamond or trapezoidal shape. Because of this the disease has been referred to
as ‘‘diamond skin” disease. The coloration ranges from pink to an angry purple
and as the disease progresses the skin lesions may coalesce to form a large
discolored area. The skin lesions usually appear within twenty-four hours and
are a good diagnostic sign. Death may occur two to four days later.

Mortality with the subacute form is lower and the skin lesions are the most-
prominent sign. Fever is not as high and although appetite may be depressed,
affected pigs will usually eat. Depending on severity of the lesions, affected
patches of skin may become necrotic, dry, and peel off. Occasionally the tips
of the ears and tail will slough off. The underlying surface after the skin peels
is raw and should be treated with antiseptics as you would treat any open
wound. \

The acute or subacute forms of the disease may lead to the chronic form.
The chronic disease is characterized by an arthritis, especially of the hip, hock,
stifle, and elbow and knee joints, which at first is hot and painful. In a few
weeks the active inflammation subsides and pain is no longer a factor but the
~joints are stiff. A more significant lesion for the life of the pig with chronic
erysipelas is vegetative endocarditis (inflammation of the heart lining) especially
involving the heart valves. This is a frequent complication that may be inap-
parent at first but may result in sudden death due to pulmonary embolism
or cardiac. infarct. More extensive endocarditis causes unthriftiness and labgred

breathing. Affected pigs have a poor rate of gain and are unprofitable to
- keep. :

Treatment. Erysipelas responds well to treatment with penicillin, and the
earlier treatment is started the better. This disease has important implications
for the productivity of the swine herd and prompt professional diagnosis
based on.clinical signs, necropsy, or culture of the organism from tonsils or
blood is important. Annual vaccination with bacterin. is reasonably but not
entirely effective in preventing it. .

Erysipelas also can .cause problems in sheep flocks as a result of wound.
infection following castration or dockmg Arthritis is the principal sign in lambs
and the resulting production loss can be severe. Doing these operations in
clean surroundings with instruments disinfected after use on each lamb will
minimize the problem. |

Flock outbreaks of laminitis due to E. insidiosa two to three weeks after
dipping sheep have been reported. Infection in this case occurs via skin abrasions
if the dip water is heavily contaminated with the organism. Addition of a
suitable germicide to the water helps to minimize the problem.
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STRANGLES

Prior to the advent of antibiotics and when horses where congregated in large
numbers in stables, remount depots, etc., this disease caused by Streptococcus
equi was rampant. Its occurrence now is limited primarily to occasions when
groups of horses are assembled for summer camps, rodeos, and shows. The
disease is often referred to as distemper or sometimes shipping fever, the latter
because it often occur three to four days after a group of horses are brought
" together. It is possible that the stress of trucking predisposes to infection
if an animal in the group is carrying the infection. However, strangles bears
no relationship to shipping fever in cattle and does not cause pneumonia.

Progress of the disease. Onset of the disease is sudden, with the first signs
being lack of appetite and fever as high as 106° F. These are followed by a
clear nasal discharge that soon becomes purulent. A mild conjunctivitis or
eye inflammation sometimes occurs concurrently. The disease causes a severe
pharyngitis (inflammation of the pharynx), sufficiently painful that affected
horses are reluctant to swallow and sometimes hold the neck outstretched to
relieve the pain. Within a few days abscesses develop in the lymph nodes of
the throat region and accumulation of pus in the guttural pouches is common.
Many of these abscesses break and drain to the outside yielding a thick greamy
vellow pus from which pure cultures of Str. equi can be obtained.

The disease affects younger animals primarily but those over five years old
who have had no prior exposure to it are also susceptible. In the individual it
runs a course of about two weeks but in a band of horses it may be several
months from the time of the first case until the last one recovers. Mortality from
strangles averages less than 2 percent but once it appears, all horses in the
group generally will be affected.

Occasionally abscesses will get large enough to interfere with breathing and
a tracheotomy will have to be done to save the animal’s life. The possibility

- always exists, too, that a few organigms will be carried in the blood stream
to other organs especially liver, kidfy, and brain, to form abscesses in
these locations as well. Such cases usually are fatal.

Purpura hemorrhagica, an immune disease unique to {he horse and thought
to be due to circulating bacterial protein, is a not uncommon sequel to strangles
occurring about two weeks after the initial infection. Damage to the lining of
blood vessels results in swelling especially of the head and legs with varving
degrees of subcutaneous hemorrhage and anemia. This is a serious complication
which is fatal about 50 percent of the time.

Str. equi is a more resistant organism than the majority of streptococci and
can survive, for example, in a contaminated stall for up to a month. The route
of infection is primarily by inhalation or ingestion. Therefore, an infected animal
should be isolated from all others and the stall where it was kept thoroughly
cleaned and disinfected.

Although the disease is not as prevalent as it once was, it still exmtq and
every precaution should be taken to avoid it. By all means, if vou are taking a
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‘horse to a show, take along your own feed and water utensils. The use of
‘community feed troughs or water buckets is an ideal way to spread the infec-
tion. Try to keep your horse isolated from others at the show as much as

reasonably possible. These measures may help to prevent other infections as
well. -

Treatment. Treatment of strangles is quite effective if started early in the
course of the disease. The organism is sensitive to penicillin, tetracycline,
and the sulfonamides but relapses are common unless treatment is continued
for four to five days after the initial signs disappear. Antibiotic therapy
after abscesses have formed is much less valuable and some people feel it
actually prolongs the course of the disease. Surgxcal drainage of mature abscesses
may hasten recovery.

A Str. equi bacterin is available for immunization against strangles but its
.use is not without complications. It is given in two or three doses two weeks
apart and a few horses after the second dose may develop an allergic reaction.
Also, local irritation at the site of the injection is common enough to cause
concern. I would recommend you follow the advice of your veterinarian on
whether to vaccinate depending on local circumstances.

POLYSEROSITIS

It has been estimated that about 2 percent of the swine in the United States
suffer some degree of polyserositis manifested primarily as an arthritis (inflam-
mation of the joints). At least two distinct organisms, Hemophilus suis and
Mycoplasma hyorhinis, are capable of producing the disease. Both are common
inhabitants of the upper respiratory tract where they normally do little harm.
But under conditions of stress, they may produce generalized infection with
localization in the joints. '

Polyserositis in weanling pigs due to H. suis tends to be more acute with
fever ranging to 107° F., with a high percentage of the herd infected and death
losses up to 10 percent or more. Hot, swollen, painful joints are a common
part of the syndrome regardless of the cause. Infection caused by M. hyorhinis
tends to be less acute with an incubation period of four to five days and
recovery in about a month.

Mycoplasma hyosynouviae has also been shown capable of producing arthritis
in older pigs. However, it is difficult, if not impossible, to determine the caus-
ative organism on the basis of clinical signs alone. Isolation of the organism
from joint fluid is the only sure way. ,

A retrospective diagnosis can sometimes be made based on response to
therapy. Infection caused by.H. suis responds fairly well to treatment with
sulfonamides and antibiotics such as tylosin and lincomycin. Infection due to
Mycoplasma spp., on the other hand does not respond noticeably to any drugs
presently available.

Polyserositis is a cotplex disease with no specific control measures available.
Older swine act