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DEDICATION

This book is dedicated to all my cattle – every individual animal I’ve been privileged to know, starting with my very first cow in 1956 when I was 12 years old. She was a pregnant Hereford heifer in the first group of cows my father purchased after our family bought a small ranch. I named my heifer Bovina and earned her purchase price by working summers for my father, irrigating the fields, digging postholes, and helping to build fences. I kept all of Bovina’s heifer calves and their babies (selling only the steers) and had a small herd of cows by the time I went to college.

Later my husband Lynn and I had a dairy for a short time and then began raising beef cattle. Even after raising more than 6,000 calves and watching many of them grow up to be cows, I remember most of them (and their names)! Each one was a unique character; some had very endearing attributes, and others had not-so-endearing traits.

My cattle have been my passion, my addiction, my lifework. Learning how to care for them properly and how to deal with the problems that occasionally arose led me to share that knowledge with others, writing articles for livestock publications and then books about raising cattle. My cows taught me many lessons in life, not only in animal husbandry but also in larger matters regarding things like patience, courage, endurance, determination, and persistence, for it’s not always easy to care for them in harsh weather or to save one that suffers from a challenging disease. I am grateful to my cattle for helping to forge the person I’ve become.
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Preface

My husband and I both grew up on ranches raising cattle, and together we’ve been taking care of cattle for more than 40 years. After our wedding in March 1966, we went home to his dairy in southern Idaho to milk the cows — you can’t explain time off for a honeymoon to a dairy cow. Lynn had a small dairy herd, as it was easier then for a young person to obtain financing for renting a farm and buying dairy cows than to try to start up a beef-cattle ranch. Our experiences with dairy cows and their calves augmented our youthful knowledge about caring for cattle and keeping them healthy.

At the end of that year we sold the dairy cows, moved back to our mountainous country roots near Salmon, Idaho, and started our own cattle ranch. It was tough trying to make a living and pay for a ranch and cattle on what can only be called marginal land. We have many acres, and it’s beautiful country, but it’s steep, rugged, high-desert rangeland with very little rainfall and only a few acres that can be irrigated to grow hay for winter feed. But we were persistent. We struggled hard to make it work, developing a hardy, unpampered herd of crossbred cattle that thrive in harsh conditions.

Part of our financial survival depended on not losing any animals; we couldn’t afford to lose any. We learned all we could about taking good care of the cattle, and early on we became excellent “cattle doctors,” because each animal had to be healthy and producing or fit to sell in the fall. But we also love our animals. Each one is a unique personality — even after our herd expanded to 185 cows, every cow and calf had a name! If one of them was injured or sick, we were diligent in our efforts to treat him and correct the problem. We are poor losers; there’s nothing we hated more than losing an animal — partly because we could not afford the financial loss but also because each was a cherished character.

Learning everything we could from each adverse situation and medical case that needed treatment or intensive care, we became excellent cattle caretakers. Over the years, we learned from our local veterinarians and other ranchers and, for unusual cases, sometimes even picked the brains of university veterinary specialists. But our cattle taught us the most.

In my research as a freelance writer, I interviewed many veterinarians and professors for articles that appeared in horse and cattle publications. I’ve written more than 7,000 magazine articles and now write regularly for about 60 horse, farm, and livestock publications. For 30 years I’ve written a regular column on ranch life for a Canadian farming newspaper. Much of what I write deals with health care. My goal as a writer has been to learn all I can about my own animals and to share that knowledge with others. After reading my articles, ranchers have been known to phone us from great distances to ask questions about an animal they are treating, and we always take the time to try to help.

After my first four years of college, I planned on studying to become a veterinarian. Instead, I married a rancher, but my education has never ceased. We are forever consulting with veterinarians and utilizing numerous veterinary textbooks. When Lynn and I have a problem we can’t handle by ourselves, such as a Cesarean-section surgery or a calf that has a hair-ball blockage or needs a section of intestine removed, we do not hesitate to call our vet. And if ranchers ask our advice about a condition we can’t diagnose or haven’t experienced, we always refer them to their own veterinarian. But in many instances our practical knowledge can be of help to others, especially young ranchers or those just starting out who have never encountered certain situations.

We are poor losers; there’s nothing we
hated more than losing an animal — partly
because we could not afford the financial
loss but also because each was a cherished
character.
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Introduction

This is a book I’ve wanted to write for a long time. In it I have used simple terms to describe practical health-care methods and offer medical advice we’ve garnered from others and learned from our own hands-on experience. Although its scope is broad and it contains plenty of detailed information, it is easy to read and sprinkled with anecdotes and a few of our own case histories, and it features real characters of both the human and bovine varieties.

If you maintain a large herd of cattle over a long stretch of time, you will see almost all of the common problems, as well as some very unusual situations. My goal is to help acquaint the reader with the health challenges encountered in raising cattle as well as the treatment methods and options associated with the challenges. The discussions within will also help the reader to determine whether he can handle a condition by himself or must call the vet.

How to Use This Book

Different things cause cattle diseases and ailments, including bacteria, viruses, fungi, protozoa, and parasites. Understanding how these microscopic invaders cause sickness helps the rancher to understand the importance of routine vaccination, sanitation, and a calf’s need for immunity-building colostrum. The first section of the book looks at such things as disease resistance, including how cattle develop immunity, and the basics of detecting and treating seasonal and other illnesses and administering medications. For instance, chapter 2 describes basic health maintenance techniques.

The second section of the book covers general disease conditions grouped by the types of pathogens that cause them.

Because it’s often easiest for stockmen with sick cattle to research a disease within the category of the body system that is affected, the third section of the book describes symptoms and treatments of specific body systems. So when it’s 3 o’clock on a weekend morning, and the veterinary clinic is closed, and you discover a cow with a problem, you can easily flip through chapters with titles like “Respiratory Problems,” “Eye Problems,” “Foot Problems,” and “Skin Problems” to figure out what’s wrong.

The fourth section examines other more random types of ailments as well as accidents, and injuries.

I’ve tried to include all of the diseases you are likely to encounter and some that with luck you’ll never see. Because there are so many ailments that can affect cattle, however, some of which are very rare, it is impossible to touch on all of them in this book. A comprehensive look at reproductive diseases, calving problems, and calfhood diseases can be found in this book’s companion volume, Essential Guide to Calving.

Keep in mind that some conditions are difficult to diagnose without veterinary assistance, and, on occasion, an animal may be suffering from more than one problem at once. When in doubt, you should always consult your vet to help you with proper diagnosis and treatment. It is initially up to you, though, to detect the existence of the problem. The aim of this book is to help you recognize when an animal is sick, so you can identify and treat or get professional help for many of the problems that may be causing the symptoms you have observed.
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CHAPTER ONE

Preventive Care



RAISING A HEALTHY HERD OF CATTLE is the stockman’s goal. This requires that he or she maintain a clean, healthy environment by avoiding crowded and unsanitary conditions; provide adequate and proper feed; make feed changes gradually; minimize exposure to and vaccinate against common cattle diseases; and avoid stressing cattle, which can lower resistance to disease.

But anyone who has spent any length of time on a ranch or farm knows that even when maintaining optimum health conditions and doing your best to minimize risk for disease, problems occasionally occur. A conscientious stockman is aware of the relationships between stress and disease resistance and between stress and the effects of illness on an animal. An animal’s stages of physical development and the various ways immunity is acquired must also be fully understood to appreciate her vulnerability or resistance to disease.

Preventive care means managing the herd’s health with an eye to protecting the animals in the future, caring for and observing individuals day in and day out, and having some awareness of the signs and characteristics of various diseases in order to recognize them and keep them at bay.

Disease Resistance and Immunity

Disease is any condition that results in impairment of normal function. We tend to think of a disease as something caused by infection with bacteria or viruses, but poor health can also be a result of parasites, malnutrition, congenital defects, or injuries that interfere with proper body function.

Mammals have many complex mechanisms to guard against constant challenges from disease-causing agents. Survival depends on specific defenses such as antibodies that combat certain pathogens, and nonspecific defenses that include the body’s physical barriers against disease. A healthy animal can usually ward off pathogens that cause disease, thanks to a strong immune system. The immune system’s primary function is to recognize and defend against foreign invaders, and it involves several components that work together to maintain health.

Nonspecific Disease Resistance

The body has many ways to protect itself from invading pathogens until it can develop a specific immunity. The first line of defense includes physical barriers such as skin and membrane coverings, mucus on membrane linings, acids in the stomach, and enzymes. Helpful bacteria on skin surfaces inhibit harmful bacteria. If a cut or break occurs in the skin, bleeding washes away infectious agents. White blood cells called phagocytes rush to the site to engulf and inactivate debris and any remaining infectious agents.

Mucous membranes line body openings and digestive, respiratory, and reproductive tracts, serving the same function as skin. These membranes create acids and enzymes as protection against invasion. Specialized cells in mucous membranes secrete fluids called mucus to wash away irritants. Antibodies are secreted to provide specific resistance at the site. The respiratory tract contains cells with small projections called cilia. The one-way sweeping motion of these microscopic threads moves mucus and foreign material (dust and pathogens) out of air passages. The body can also wall off some invaders to limit their spread.

Inflammation is the body’s response to injury or attack, as part of a local or systemic reaction. For example, a splinter creates redness and swelling at the site; white blood cells called neutrophils attack and begin digesting the splinter and an abscess (an accumulation of dead white cells) forms. Inflammation can cause heat, pain, and swelling, but its purpose is to protect the body from further injury and assist in repair of damaged tissues.

Fever is a defense mechanism that hinders some viruses with narrow temperature tolerance. Fever also increases the metabolic rate of the body, speeding up all chemical processes. This helps fight disease but also uses up large amounts of energy swiftly. If a fever gets too high, as it does in some diseases, body cells may be damaged, such as those in the brain.

When some pathogens, especially viruses, invade the body, it responds by liberating proteins called interferons, which interfere with viral replication.

These are some of the body’s resistance mechanisms that can limit invasion, along with the specific protection given by antibodies. Yet this built-in resistance can be overcome by factors that impair the immune system (malnutrition, stress, another illness) or by certain types of aggressive disease agents that overwhelm the animal’s defenses. Immunity is the body’s ability to fight off invaders such as bacteria, viruses, fungi, and protozoa. This ability is developed in a complex process in which the body creates specific weapons for fighting specific invaders.

How Immunity Develops

Whether a pathogen enters through a cut in the skin, is drawn into the lungs with a breath of air, is ingested, or takes any other route, the body recognizes it as a foreign protein. These foreign materials – viruses, bacteria, fungi, protozoa, certain parasites, or any portion of any of these, such as the cell-wall protein of a bacterium – are called antigens. An antigen is a substance that can trigger an immune response in the animal. Presence of an antigen or its toxic products stimulates the body to create an antibody to react with the invading agent and destroy or neutralize it. An animal with a healthy immune system can mobilize a strong defense very quickly, creating antibodies to attack the invader.


Pathogen Preferences




Most pathogens have a preference for certain kinds of tissues and even for specific species. Some human, horse, sheep, and other animals’ diseases do not affect cattle, and some bovine diseases do not affect humans or other animals. Cattle do not get West Nile virus, which affects horses and humans. Humans and horses don’t get blackleg, bovine viral diarrhea (BVD), or the variety of foot rot that occurs in cattle. All mammals can get rabies, however, and almost all can get tetanus, anthrax, ringworm, salmonella, and other nonspecies specific diseases.

Most pathogens attack specific areas of the body. Some viruses and bacteria invade the nervous system (rabies, tetanus, listeriosis); others prefer the digestive tract (salmonella, coccidiosis). Some attack the respiratory system and cause pneumonia, while others invade the skin to cause ringworm or warts. Some invade and destroy specific body cells, while others produce harmful toxins that circulate through the body, affecting multiple organs and systems. The body must therefore develop numerous ways to protect itself from a variety of attackers.



The reason vaccination works to protect an animal from a specific disease is that a vaccine contains the antigen (inactivated or killed viruses or bacteria, for instance), which stimulates the body to mount an immune reaction and create antibodies. Giving a small dose of antigen via vaccine improves the speed and efficiency of the animal’s next immune response to the same antigen; the immune system has a “memory” of that antigen. If the animal encounters the disease itself, there are already antibodies in place to fight the pathogens, and more are produced quickly. If enough antibodies are present to inactivate all the pathogens that invade, the animal won’t get sick, and the invasion stimulates rapid production of more antibodies for future protection. Most vaccines are given once or twice a year, to keep antibody levels high enough to protect against a specific disease (see Vaccination, page 10).

If an animal is healthy and already has antibodies against a specific disease through natural exposure or vaccination boosters, whenever that particular pathogen invades the body, antibodies flock to attack it. One of the most important types of antibody is a serum protein (immunoglobulin) that circulates in the blood to seek and destroy a particular antigen. If the animal has encountered the antigen before, there are antibodies lying in wait.

Blood tests can detect the presence of circulating antibodies, which indicate that the animal has been exposed at some time to that specific antigen. The presence of antibodies does not guarantee that the animal is protected against further exposure but does show that the animal has previously encountered that pathogen.


ANTIBODIES ARE ANTIGEN-SPECIFIC

Antibodies are proteins produced in response to an antigen. They bind to that particular infectious agent and help kill it. Antibodies are very specific and can usually bind only with one particular antigen — or one closely associated with it.



Humoral Immunity

There are two types of immunity, both facilitated by a type of white blood cell called a lymphocyte, which can recognize anything foreign to the body. The main role of one type of lymphocyte (B lymphocyte) is to produce antibodies. Antibody-mediated immunity is called humoral immunity. The humoral immune response is developed in the spaces between the cells and in the circulatory system. The antibodies created there can circulate through the body via blood or fluid between cells. A humoral immune response can be a primary response; this means that it is responding to an antigen for the first time, which takes several days to occur. It can also be a secondary response, responding to an antigen encountered previously through vaccination or prior exposure. Secondary response produces a much faster and more effective defense.

Cellular Immunity

Another class of white blood cells (T lymphocyte) is involved in cellular immunity (cell-mediated immunity). Antibodies from B cells can attach to and neutralize or destroy pathogens in blood, mucous, milk, and body fluids, but can’t destroy pathogens within the cell walls. If a cell becomes altered by infection or cancer, the body must recognize that cell as foreign or abnormal and destroy the entire cell to get rid of the pathogen. This is the job of the T lymphocytes, which are programmed to recognize altered cells.

This second type of immunity is stimulated at the cell level in specific body tissues. Viruses, which are smaller than bacteria, live and replicate inside cells, where most antibodies can’t find them. A cell-mediated immune response involves finding and eliminating abnormal body cells that contain foreign proteins (viruses). This type of response entails production of T lymphocytes in blood and lymph. These lymphocytes send out chemical messengers to communicate with other body cells, directing attack forces to destroy virus-infected cells.

This cell-level immunity is the body’s main defense against some types of attack, such as viruses that enter the respiratory system. Cellular immunity generally develops more quickly than immunity via blood circulation and is one reason intranasal vaccines against respiratory diseases protect an animal more quickly at the site of attack than does injected vaccine.

The body can also produce a nonspecific immune response to an antigen. Part of this response involves phagocytes (white cells capable of engulfing and absorbing foreign matter). These cells are less specific in what they attack, however, than either the humoral or cell-mediated immune responses.


Why Some Animals Stay
Healthier than Others




Genes control the process of recognizing disease agents or altered cells. This is part of the reason some breeds, herds, and individuals stay healthier than others. One reason inbred animals tend to get sick more often than the average population is that inbreeding doubles up undesirable immune-response genes. Crossbreeding (producing animals with hybrid vigor) ensures genetic diversity and optimal immune responsiveness — and may produce hardier animals.



When Disease Comes Knocking

Immunity results when the body produces antibodies in response to invasion by a foreign protein. In healthy animals, immunity begins to develop whenever an infection occurs. If the invading pathogen is present in small numbers or the animal already has antibodies against it from previous exposure or vaccination, immunity develops fast enough or is already strong enough that clinical disease does not occur. The body fights off the invader and recovers or may not appear sick. But if an animal has no prior immunity or the invader multiplies faster than the body can develop defenses, the result is illness — and death, if pathogens overwhelm the body’s ability to fight. It can take two weeks to produce an effective level of antibodies through infection or vaccination.

Exposure to (or vaccination with) one strain of pathogen may result in immunity to that specific strain but not to other strains of the same organism. There are many strains of leptospirosis bacteria, for instance, and vaccination against one strain does not give protection against the others. Antibody immunity also depends on the level of exposure. A severe disease outbreak may eventually wear down a healthy animal’s immunity and will overwhelm a stressed animal’s defenses even sooner.

A cow in a natural environment may not become exposed to many disease-causing organisms, but cattle are often confined in corrals, small pens, or pastures that have been contaminated by heavy cattle use. They may be exposed to contaminated cattle through the fence at a sale yard or feedlot, which furthers the spread of disease. But with vaccination and natural exposure to various pathogens, cattle develop many antibodies and strong immunity.

Passive Immunity from Maternal Antibodies

Young calves are vulnerable to diseases such as pneumonia and scours (diarrhea), but nature has this loophole sewed up. To help protect calves, antibodies are provided in the cow’s colostrum (first milk) to give temporary immunity against common diseases. During late pregnancy, a cow’s antibodies transfer into the colostrum she produces. Because these antibodies circulating in her body are represented in that first milk, her calf has instant immunity after his first nursing. This colostrum-acquired temporary immunity is called passive immunity. Antibodies in colostrum are crucial to the newborn calf because he has very little disease resistance.

Although after 140 days of development a fetus can start to produce its own antibodies in response to pathogens that pass through the placental wall of an infected mother-to-be, the calf doesn’t get any antibodies from his mother’s bloodstream before birth because the antibody molecules are too large to cross the placental barrier. A calf can obtain his mother’s antibodies only if he drinks her colostrum soon after birth.

[image: Image]

Antibodies in colostrum are crucial to the newborn calf because he has very little disease resistance.

[image: Image]

Prevent some diarrhea types by administering a commercially prepared, concentrated antibody source (oral vaccine) soon after birth.

For the first few hours after birth, a calf’s intestinal lining is porous enough for large antibody molecules to slip through into his bloodstream and protect him against bloodborne infections. Some types stay in the gut to fight pathogens that cause diarrhea. Vaccinating the pregnant cow a few weeks before calving can increase these antibodies, as she can develop the needed antibodies and have peak levels in colostrum at the time of calving.

You can prevent some types of diarrhea by giving the calf a commercially prepared, concentrated antibody source (oral vaccine) soon after birth. There are oral products to protect calves against E. coli scours, rotavirus, and coronavirus, three of the deadliest of infectious diarrhea diseases.

Fetal Immunity

A fetus can also acquire immunity. It can begin to produce antibodies against pathogens such as bovine viral diarrhea (BVD) and infectious bovine rhinotra-cheitis (IBR) as early as 140 days of gestation and against leptospirosis after 180 days because some of these invaders pass through the placental barrier from an infected mother’s bloodstream. Some infections cause the fetus to start making antibodies, but they can also kill the fetus.

Fetal immunity gained via exposure to pathogens doesn’t do a calf as much good at birth as it would when he is older because his immune abilities temporarily decrease at the time of birth. For a week or two before and after calving, the calf’s immune system is hindered by his and his mama’s high cortisol levels, present in their bodies to help stimulate labor.

Passive Immunity

Temporary immunity against disease can be obtained from sources outside the body, such as by ingestion of colostrum or use of injected antiserum (such as an antitoxin). These contain high levels of already-produced antibodies (as in blood serum taken from an immune animal) for immediate defense against certain diseases. This is a mechanical transfer of immunity from one animal to another.

This protection lasts only a few weeks, or in some cases up to six months. Colostrum from a first-calver does not contain as many antibodies as colostrum from an older cow, who has likely encountered more pathogens in her longer life. Maternal antibodies for some clostridial diseases may give a calf protection for four to six weeks, whereas antibodies for IBR may last for four to six months, depending on the level of antibodies acquired through passive transfer and the disease challenge to the calf. A cow vaccinated with killed IBR virus will pass on more immunity to her calf than a cow on a modified live-virus vaccine program will.

If the cow has antibodies for IBR and the calf receives them via colostrum, he will have circulating immunity and probably won’t be at risk for fatal newborn IBR pneumonia, but he will still become infected. Most of these calves probably become infected within the first six weeks of life and possibly even in the first few days. If they have received enough colostral antibodies, they will be protected from IBR virus circulating in the bloodstream but not from the nasal infection. Calves with a high level of colostral antibodies don’t have a strong immunity of their own if the respiratory illness takes the nasal route; hence, they do not build up their own antibodies. These calves become infected even though their dams have been vaccinated with either modified live or killed vaccines.

Since no antigen is being transferred with passive immunity, the recipient’s immune system isn’t stimulated; he’s protected only as long as transferred antibodies last. Longer-lasting protection must come from his own immune system when it is stimulated to create its own antibodies. After exposure to a pathogen or antigen in a vaccine, it usually takes 7 to 14 days for the immune system to build adequate immunity, whereas passive immunity from an outside source is protective immediately.

Active Immunity

Active immunity is created by the animal’s immune system response to an antigen. Active immunity may result from the cycle of natural infection and recovery or from the deliberate exposure of vaccination. It usually takes one to two weeks to develop immunity the first time following natural infection or vaccination, but if the animal is exposed to the same antigen later, a secondary response occurs and the antibodies rise much more quickly to higher levels. This “memory” in the immune system is one reason some vaccines are given in two doses to boost immunity, with an annual dose thereafter.

Duration of active immunity ranges from just a few months to the life of the animal, depending on the type of pathogen. For example, one vaccination against brucellosis during calfhood, or one two-shot series against blackleg, will confer lifelong immunity, whereas cattle need annual or semiannual booster vaccinations against redwater, lepto, and certain viral diseases causing respiratory illness.


Long-Range Effects of
Passive Immunity




Scientists from the U.S. Department of Agriculture (USDA) in Clay Center, Nebraska, monitored health and growth in beef calves to gauge the effects of various levels of passive immunity. Blood samples were collected 24 hours after birth from 263 crossbred calves to determine the amount of passive transfer obtained from colostrum; the health and performance of these calves were then observed throughout the weaning and feedlot periods.

The groups of calves with the lowest levels of passive immunity in that first day of life had a higher percentage of individuals that got sick or died prior to weaning. Calves that were sick during the first 28 days of life averaged 35 pounds (15.9 kg) less at weaning than calves that did not get sick. The risk for getting sick in the feedlot was also three times greater for calves with inadequate early immunity, and this also affected their growth rate.



Calves lose temporary immunity from colostrum antibodies by the time they’re seven or eight weeks old or earlier if they didn’t ingest enough colostrum soon enough or if the dam had an inadequate level of colostrum. The actual length of protection will also vary depending on the disease type. When this protection wanes, the calf’s immune system must take over. If he had high levels of antibodies from colostrum (which neutralizes most invading pathogens), his own defenses are not stimulated to develop until that protection wears off.

Many vaccines for calves should be given at 8 weeks or older and repeated with a booster 2 to 6 weeks later or near weaning time to make sure that the calf’s immune system can respond, but there are instances in which calves can be vaccinated at a much earlier age, with good results (see box below). This should be discussed with your veterinarian. Older cattle can be vaccinated any time, but certain vaccines still require a booster to build peak immunity. After that, annual or semiannual vaccination will continue to trigger production of antibodies.

[image: Image]

Calves lose their temporary immunity from colostrum by 7 to 8 weeks, but it takes a while longer for the immune system to develop its own antibodies to give the calf strong protection.


Colostrum-Gained Antibodies and Vaccines




If a calf is vaccinated when young, while he still has high levels of maternal antibodies in his blood, his own immune system will not bother to respond to antigens in vaccines because those antigens are being neutralized by maternal antibodies.

Some types of vaccine given to a calf when he’s only 2 or 3 weeks old will not give him protection, since they won’t stimulate immunity as long as he has maternal antibodies in his blood and lymph. Others can be effective, especially if they are oil-based vaccines, which are slow-release and can dribble into the immune system over a longer period of time.

An example of this is a seven-way clostridial vaccine (Alpha 7, which is an oil-adjuvanted vaccine), given at birth to protect calves against blackleg. Research has shown that calves that were given one shot of this vaccine at birth had more immunity at weaning time than calves that were given one shot of an aluminum hydroxide seven-way vaccine at branding time, with a booster later.

Modified live vaccines are very small viral doses expected to multiply in the body to create a greater antigen and antibody response. This small dose may not always stimulate enough immunity, but a killed vaccine in oil has a large amount of antigen and trickles into the system over a longer period of time. The antigen makes it to the lymph node easier because it is protected from any outside actions by the oil adjuvant.

Some killed vaccines are much more effective than others, and those that are oil adjuvanted can be even more effective than some modified live-virus vaccines. In the past, modified live vaccines were often used because they provided longer-lasting immunity. But some of the killed products do a better job now and may be safer in some instances because there is no risk that the vaccine will actually produce the disease, which occasionally happens with modified live-virus vaccines.



Prevention Practices

Preventing disease is essential for the well-being of animals and productivity. Illness can take a great toll on milk and beef production. A sick cow won’t give much milk — not for you or her calf. A young animal that’s sick or doing poorly will be slower to reach maturity for breeding purposes or will be a lighter weight at sale time. Severe illness may result in death. If you wait for signs of disease to show up, you may be too late; the disease may be passing through the whole herd by the time you see it. You may spend a lot of time and money on the treatment of some outbreaks, and other diseases may have no treatment at all. It’s crucial to the vitality of your animals and your business that you do your best to prevent health problems from cropping up in the first place.

Most stockmen first think vaccination when they think about herd health programs. But herd health has many facets, including nutrition, herd management, parasite control, vaccination, and preventing disease from being introduced into your herd by other animals whose health is questionable.

Nutrition

Nutrition is the cornerstone of cattle health. You can deworm, vaccinate, keep a closed herd, and vigorously treat every problem that comes up, but animals may still get sick if they are undernourished or lacking in important dietary elements. For proper body function and optimum immunity, your animals need adequate protein, carbohydrates, vitamins, minerals, and clean water.

Plenty of clean water and good pasture, or adequate forage substitutes if pasture is short or snow-covered, will go a long way toward keeping cattle healthy. Poor nutrition increases susceptibility to disease and interferes with the animal’s response to vaccinations. The underlying cause of scours, pneumonia, foot rot, or infertility may be poor nutrition — more specifically, a shortage of trace minerals.

Minerals are vital to a healthy immune system. Use mineral supplements if soils or feeds are deficient. Trace minerals play an important role in the cell replication and enzyme activity crucial to building immunity. Proper levels of copper, zinc, manganese, and selenium should be included in a mineral supplement given via feed mix or salt mix or by bolus or injection if feeds are lacking. Cows may need an additional mineral supplement during pregnancy, and both new mother cows and their calves often need a supplement that complements your soils and feeds. Before your herd encounters disease problems, consult your vet, agricultural extension agent, or cattle nutritionist to examine your feeding program and make any necessary adjustments.

Parasite Control

Parasite control is important. Even if cattle look healthy, internal and external parasites could be robbing them of nutrients and energy, resulting in slower growth, less milk production, and a less-effective immune system. Some types of external parasites carry disease from one animal to another (see chapter 7). Internal parasites (stomach worms, liver flukes) and external parasites (flies, lice, ticks) hinder optimum production. Even small numbers of parasites make a difference in the weaning weights of calves, and great numbers can drag an animal down and make him vulnerable to disease.

Biosecurity

To prevent introduction of disease to your farm, maintain a closed herd, if possible. Avoid bringing in new cattle; it’s oten safer to raise your own heifers than to purchase them. If you buy cows, heifers, or a new bull, buy from a reputable breeder rather than an auction, where you may not know the history of the animal. Keep new animals isolated for a while before adding them to your herd, to make sure they’re not incubating a disease. If the animal does become sick while in the isolation area, you then have an opportunity to clean up that pen or stall, remove all manure, and use an appropriate disinfectant (see page 10), instead of having the sick animal out with your herd infecting other cattle.

Some diseases, such as BVD (see chapter 5), can be devastating. One infected animal brought to your farm is potentially disastrous, even if your cattle are vaccinated. Vaccinations are never 100 percent effective, especially those used to prevent BVD. Always have your vet test a new animal for BVD or persistently infected status (see chapter 3) before you add that animal to your herd.


TIDY UP THE WATERING HOLE

Many disease outbreaks begin when cattle imbibe dirty water contaminated by high levels of pathogens. Clean water is important for all animals and is especially crucial for calves. Make sure there are enough tanks so that the babies have access to clean water and don’t have to drink out of manure-contaminated puddles. Keep their water-drinking challenges in mind:

• A nice big stock tank may be too tall for a young calf to reach.

• There may not be a chance to drink if cows are fighting over the water because there are not enough tanks.

• Water that freezes makes it even harder for young and timid animals to have access.



Sanitation

Disease control requires a commitment to painstaking cleanliness. Frequent removal of manure and old bedding and disinfecting contaminated barns, pens, calf hutches, and other outbuildings may be the only effective way to break a disease cycle and prevent future cases of disease. If a sick animal has been confined for treatment, the facility should be thoroughly cleaned after the animal has been removed and before using disinfectant. It does little good to disinfectant dirty walls or a barn floor, for instance, since organic matter like straw and manure inactivates many disinfectants and gives pathogens a refuge from germicidal products. Accumulated grime on stall surfaces can be removed by scrubbing or steam cleaning, especially if you use a detergent solution. Soap helps wet the material more completely and breaks organic debris into small particles that more readily wash away. Once the facility has been cleaned out and washed, a chemical disinfectant will be more effective.

Choose a disinfectant most appropriate for the job. In a dairy barn, for instance, it must not have a strong odor or it may taint the milk. A disinfectant strong enough to clean a barn stall may be too toxic for use on feed buckets or water tubs.

Common Disinfectants

Lye and lime, both alkalis, have been used as organism-killing disinfectants for centuries, since a pH greater than 9 will inhibit most bacteria types and destroy many viruses.

[image: image]  Lye is sodium hydroxide. A 2 percent solution can be added to hot or boiling water (1 pound [0.45 kg] of lye per 5.5 gallons [20.8 L] of water) for general use, but it takes a 5 percent solution to destroy anthrax spores. Concentrated lye is caustic and poisonous and must be handled with care. It will damage painted or varnished surfaces, textiles, and aluminum.

[image: image]  Lime (calcium oxide) in powdered form is inexpensive and can be sprinkled over a barn floor or pen for general disinfection.

[image: image]  Halogens include chlorine and iodine and their compounds. Iodine is more effective in the presence of organic matter; chlorine (as in bleach) works well to kill bacteria, fungi, viruses, and most spores, but its effectiveness is greatly reduced unless surfaces are cleaned first. The potency of iodine is related to the amount of free iodine present. Tincture of iodine (2 percent iodine in alcohol) is a very effective antiseptic, but 7 percent (strong tincture of iodine) has greater antibacterial action. Iodophors are combinations of iodine and detergents. They are nonstaining and nonirritating and are often referred to as “tamed” iodine.

[image: image]  Coal- and wood-tar derivatives include phenol (carbolic acid), cresol (such as Lysol) and sodium orthophenylphenate. The latter is effective against tuberculosis bacteria.

[image: image]  Other disinfectants include alcohols, which are often used for cleaning and disinfecting skin or instruments; chlorhexadine (Nolvasan), which is active against a wide variety of microbes, not inactivated by small quantities of organic matter, and is relatively nontoxic to humans and animals; and formaldehyde solution. The latter can be used as a liquid (Formalin) on surfaces or a gas for fumigating a building. Hydrogen peroxide sometimes used on wounds or cleaned surfaces but is more effective as a cleaning agent than as a disinfectant.


DISINFECTANT DISPOSAL

Follow label directions for disposal of empty jugs. Do not reuse containers for any purpose. Some product containers, like jugs of Nolvasan, can be rinsed with water and disposed of as trash or recycled with cans and bottles. Iodine containers are quite toxic and should not be recycled.



Before using any type of disinfectant, become familiar with its properties and methods for use. Each one has advantages and disadvantages; some are much better for certain purposes than others. When in doubt, ask your veterinarian for advice.

Vaccination

There’s a growing movement among stockmen to forego the use of antibiotics and other drugs in order to produce natural and organic meat and milk. Some people think this means not using vaccines, but this is a dangerous misconception. Vaccination is one of the tools a livestock producer must use to keep animals healthy and to eliminate the need for antibiotic treatment. Maximizing immune response with a carefully considered vaccination program raises the threshold for disease invaders, reducing the need for antibiotics and increasing the percentage of calves that meet criteria for a natural production program. Producing natural or organic beef and milk demands a strong emphasis on preventive vaccination programs.

There are some deadly or debilitating diseases that animals may be exposed to even in an isolated and well-managed herd. Some of these diseases are brought onto your farm by wildlife (such as lep-tospirosis; see chapter 4), or insects (see chapter 7), or bacterial spores that are ever-present in the environment (see chapter 4). Vaccination is the only way to prevent these diseases. Develop a vaccination schedule as part of your total herd health.

The diseases that should concern you depend on your location and your herd’s risk for transmission. One or two animals in your backyard, having no contact with other members of their species, may not have as much risk for certain diseases as a large herd that constantly has new animals introduced.

Discuss this with your vet when deciding which vaccines are essential for your animals and work with him or her to develop the best health program for your herd. He or she can recommend the most appropriate products and vaccination schedule for your situation, while maximizing the animals’ response. A good preventive health program not only helps to maintain a healthy herd but also serves to reduce the chance of outbreaks that could be financially devastating.

Types of Vaccines

Most vaccines are created from disease pathogens themselves. They contain antigens — proteins from a virus or bacterium — and prevent disease by stimulating the immune system to produce antibodies to fight the pathogen. A vaccine usually contains the pathogen or parts of it in inactivated form; the body recognizes the pathogen and builds a defense, but the pathogen has been previously rendered harmless enough to make it incapable of causing the disease.

There are currently a number of vaccines available, including killed products, modified live products, and toxoids.

[image: image]  Killed vaccines are generally more stable in storage than modified live products and are safer for pregnant cows, but they usually require two doses (an initial vaccination and a booster) in order to stimulate immunity. Killed vaccines are safer, in general, than modified live vaccines because they do not have the potential for contamination that might cause an outbreak of actual disease, as has occasionally happened with bad batches of modified live-virus vaccines.

[image: image]  Modified live-virus products generally are administered in single doses (except for IBR, which requires boosters, since this vaccine doesn’t give long-lasting immunity) and develop a faster cell-mediated immune response than killed products do. The live organism can replicate; it multiplies the modified virus within the body and produces a subclinical form of disease. This triggers a broad immunity that involves both a humoral and a cell-mediated response. Ideally, the animal develops strong immunity without actually getting the disease.


One Piece of the Whole




Vaccination is one part of a total program. Don’t expect complete disease protection to come from a bottle of vaccine. Disease prevention for many infections such as scours or weaning-related pneumonia comes from management practices augmented by vaccination. Vaccine is like the cherry on top of an ice-cream sundae; it’s the last thing you put on. Yet it’s often the first thing people do because it’s easiest. You may end up with sick animals if you’re expecting too much from vaccination and not concentrating on total herd management.



Modified live virus vaccines once were thought to produce the strongest, longest-lasting immunity, but some killed vaccines also generate a strong, long-lasting response depending upon the product’s additive (see box on next page). Some killed products provide a complete response, and sometimes, better humoral immunity than modified live virus vaccines.

Modified live vaccines usually come in two bottles: a dehydrated (freeze-dried) product and a vial of diluent fluid to insert into the dry product to rehydrate it just before use. Once mixed, it must be used within an hour or the live product may no longer be viable. Modified live products must be handled with great care; they can be inactivated by sunlight, heat, and chemical disinfectants.

[image: image]  Toxoids, a third type of vaccine, are created for diseases in which the lethal component is a toxin produced by bacteria, rather than the bacteria themselves. The vaccine (toxoid) protects against the effects of the toxin. Examples of the toxoid vaccine are the tetanus and the seven- and eight-way clostridial vaccines.

New vaccines are becoming available that take advantage of technology that allows more fine tuning of killed or modified live-virus products.

[image: image] Subunit vaccines contain only the immunological components necessary to trigger protective immune response without the actual infection.

[image: image]  Gene-deleted vaccines use technology that isolates and removes disease-producing genes in bacteria or virus, while keeping components that stimulate immunity.

[image: image]  Virus-vectored vaccines are products in which immunity-producing genes of a pathogen are placed in a transport virus that takes this material into the body. The transporting virus is harmless but serves as a route to get immunizing material into the vaccinated animal. As science progresses, safer, more effective vaccines will become available. Your vet can advise you on what’s best to use for your situation.


VACCINE ADDITIVES

Since a killed vaccine does not stimulate a strong immune response, adjuvants and immune stimulation compounds are usually added. An adjuvant is a substance that holds the antigen at the injection site and slows the breaking down or removal of the vaccine. If antigens are absorbed over a longer period, the body continues to produce protective antibodies.

There are several types of adjuvants, but the most common are aluminum hydroxide and oil. An aluminum hydroxide gel absorbs the antigen and holds it on its outer surface, keeping it at the injection site for about two weeks. Vaccines that contain aluminum adjuvants include toxoids, whole-culture bacterins, and inactivated viral vaccines, all of which are relatively stable when cool or at room temperature, but when they are frozen, the hydrated structure of the gel can be destroyed.

Oil emulsions are also used; oil absorbs some of the antigen, holds it on the outer surface, and keeps it there for about a month. Oil-based vaccines often produce longer immunity and provoke a greater immune response because the oil acts as an immunostimulant. As long as the antigen is continually presented to the immune system, it continues to stimulate immunity. The drawbacks to oil-based vaccines are a higher incidence of temporary swelling at the injection site and cyst and small nodule (granuloma) formation. Some vaccines also contain an immune stimulant that helps rouse the immune system into a stronger, quicker response following vaccination.



Handling and Using Vaccines

To be effective, vaccines must be properly handled — not only by you but also by wholesalers and retailers. Because they must be shipped in a cool, well-insulated container, be sure to buy from reputable suppliers so you know they’re fresh and have been kept at proper temperature. Keep vaccines in a cooler with a cool pack while traveling home.

[image: image]  Follow label directions for storage, mixing, and injection. Check expiration dates; buy only what you need right away. Vaccines kept beyond their expiration date may lose potency. Some medications have a long shelf life and may be effective beyond expiration dates, but most vaccines have a short storage life. Always use a vaccine before its expiration date, and when you buy it, make sure it has an expiration date that won’t go by before you use it. Plan far enough ahead so you can purchase or order the product you need and won’t have to settle for something at the last minute that’s not ideal for your vaccination program and schedule.

[image: image]  Keep vaccines refrigerated until use, within temperature ranges stated on the label. When using them, keep them cool and out of the sun. Direct sunlight (heat, ultraviolet rays) may inactivate modified live-virus vaccines. Keep the vaccine and syringes in the shade, in a Styrofoam chest, or in a cardboard box with an ice pack or a plastic jug of frozen water in one corner to keep it cool. An insulated cooler is also wise on a cold day to keep vaccine from freezing. If it’s really cold, put a jug of warm water in the insulated picnic box. Then if your needle freezes up between uses, you can stick it in warm water to thaw it.

[image: image]  Don’t mix different vaccines; one may have ingredients that inactivate the other. Combo products that protect against several diseases at once work well, but don’t mix two different products yourself. If you are giving two or more vaccines at the same time, use different syringes or needles for each, to make sure you never mix them up or fill the wrong one with a different product. If traces of a bacterin are left in a syringe later used for a modified live-virus product, the bacterin can destroy effectiveness of the vaccine. Color code syringes or mark them to make sure you know which one you are filling and using to avoid accidental mixing or giving the incorrect dose.

[image: image]  When giving multiple injections, use different locations at least 4 inches (10.2 cm) apart. If different products are injected too close together, they may react with one another and hinder proper response or cause tissue damage. To avoid contamination, make sure injection sites are clean and dry. Don’t use the same needle for injecting and for filling a syringe or you may contaminate contents of the vaccine bottle. When filling a syringe, remove any air trapped in it. Hold the syringe with the needle straight up and push the plunger until all air is out, or pump a little vaccine back into the bottle in this upright position so you won’t waste any vaccine as you are pushing the air out. Air in the syringe interferes with giving the correct dose and increases the chance that it may not stimulate immune response.

[image: image]  If a product must be reconstituted, use a sterile transfer needle to make the process easier and cleaner. Place one end of the needle into a bottle of sterile diluent and the other end into the bottle of freeze-dried vaccine so that the diluent will flow down into the dried vaccine. A vacuum in the freeze-dried portion immediately pulls diluent into the vial. If not, this may be a sign the vaccine is contaminated or no good. Discard it. Keep the transfer needle in a clean place in your box between uses.

[image: image]  When using large vials containing multiple doses, shake and mix thoroughly before use, and take time to shake the bottle now and then as you use it. Otherwise the product may settle, giving an inconsistent amount of antigen in each dose.

[image: image]  To clean the syringes and needles, use hot water (at least 180°F [82.2°C]) or boiling water to sterilize them. Don’t use disinfectants in syringes that will be used for modified live-virus vaccines. Don’t use mineral oil to lubricate them. Hot water is really the only safe option for cleansing and lubricating. When using killed-vaccine products, keep a sponge nearby and wipe the needle with disinfectant between animals, but don’t use a disinfectant with modified live vaccines or it may destroy the effectiveness of the vaccine. Use clean, disposable needles (a new one for each animal) or change needles after 10 to 15 uses. Keep plenty of new needles on hand.

[image: image]  Use a needle of proper size and length for the job. A needle that’s too small in diameter may bend or break. An overly large needle damages more tissue and increases the risk that vaccine will leak out. If a needle bends or gets dull or blunt, discard it, or it will tear tissue and create more risk for injection-site problems. Neck shots can be difficult to give in many squeeze chutes. If an animal moves, there’s risk of ramming the syringe against the chute, which could bend or break the syringe or needle. Your chute may need to be modified for vaccinations.


Is Your Refrigerator Working?




It’s okay to use an old refrigerator to store vaccine, but make sure it still works efficiently; some old units freeze the items placed near the cooling unit. If the door doesn’t seal well, items stored in the door may get too warm in summer.

A refrigerator in an unheated barn during an extended cold spell may freeze your vaccine even if the unit is working properly. Also, in a refrigerator that’s seldom opened, the temperature may creep downward, just as the temperature will creep upward if the door is opened frequently. Vaccines stored in the door will be warmer, while vaccines placed near the freezer compartment will be colder.

Freezing or warmth can destroy the potency of most vaccines; they are meant to be stored between 35 and 45°F (1.7 and 7.2°C). Vaccines usually contain an adjuvant to enhance the immune response, and freezing may cause it to separate from the antigen in the vaccine. In some instances freezing may also increase the amount of free endotoxin in a bacterin, increasing the potential for an adverse reaction.



[image: image] Don’t keep partially used vials unless they were opened in a clean manner, were touched only by a sterile needle, were kept refrigerated, and are not live-virus vaccines. Empty live-virus vials should be burned. Keep records of all vaccinations and the date they were given. For more information on giving injections, see chapter 2.

Immunization Considerations

Vaccination is no guarantee an animal will be protected from a specific disease. To be effective, vaccines must be given to healthy animals of proper age, with healthy immune systems capable of mounting a response to the vaccine and creating antibodies. The immune system can produce an immune reaction to thousands of different antigens, but each animal is limited by heredity regarding the number of antigens it can react to and the extent of reaction to each antigen. If you vaccinate a thousand calves of similar size, age, and physical condition, each will react differently. Some will produce extremely good immunity, a few will produce no immunity, and the majority will range somewhere in between.


Why Vaccines Fail




Your vaccination program may fail if:

•  You use a vaccine with the wrong strain or wrong antigens for the disease you are trying to prevent

•  You give the vaccine via the wrong route, such as giving an intramuscular product subcutaneously or a subcutaneous product between layers of skin

•  You store the vaccine improperly, expose it to heat, rehydrate it too far ahead of being used, or expose it to chemical disinfectants

•  The animal suffers from malnutrition, mineral deficiencies, parasites, or other disease, or has been mistreated or stressed during handling

•  A booster was not given as directed; many vaccines require two injections a few weeks apart before immune response is stimulated

•  Maternal antibodies from colostrum interfere with development of active immunity in calves

•  The animal was already exposed and incubating the disease at the time of vaccination or shortly after; there may be a lag time of one to two weeks before the immune system starts producing antibodies



Immune failure can result if animals are too stressed at the time they’re vaccinated. Anything that hinders the immune system — wet, cold, or hot weather; extreme fluctuations in temperature; being weaned, dehorned, castrated, or shipped at the same time you vaccinate; malnutrition; trace-mineral deficiency; dehydration; illness; infection with BVD; parasites; fatigue — may thwart the animal’s ability to develop immunity.

In some instances vaccinated animals may still get the disease if faced with an overwhelming level of pathogens, as in a contaminated environment. Sanitary conditions are necessary or vaccination may be ineffective. Vaccination should be given well ahead of exposure to a disease, since it takes about two weeks for a protective level of antibodies to be produced. Vaccines to protect cows from diseases that cause abortion should be given at least two to three weeks prior to breeding. Vaccines to protect calves during the stress of weaning should be given two to three weeks before weaning.

































































Minimizing Stress
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