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This book is not intended as a substitute for the medical advice of veterinari-
ans. Readers should regularly consult a veterinarian in matters relating to
their dog’s health, and particularly with respect to any symptoms that may
require medical attention.

In writing this book, we have described the signs and symptoms that will
lead you to a preliminary idea of what is happening with your dog, so you can
weigh the severity of the problem. Knowing when to call your veterinarian is
very important. Delays can be dangerous.

At the same time, we have sought to provide guidance for the acute or
emergency situations that you must handle on your own until you can get
your dog to a veterinarian. Life-saving procedures such as artificial respiration
and heart massage, and what to do in the event of poisonings, obstetrical
problems, and other emergencies are explained step by step.

But a veterinary handbook is not a substitute for professional care. Advice
from a book can never be as helpful or as safe as actual medical advice. No
text can replace the interview and the hands-on examination that enables a
veterinarian to make a speedy and accurate diagnosis.

However, the knowledge provided in this book will enable you to more
effectively cooperate and better understand your interactions with your vet-
erinarian. You'll be more alert to the signs of health problems and better able
to describe them. You'll know more about basic care for your dog, and you’ll
be prepared in an emergency.
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FINDING IT QUICKLY

A special Index of Signs and Symptoms is on the inside of the front cover for
fast referral. Consult this if your dog exhibits any unexplained behavior. It
will help you locate the problem.

The detailed Contents outlines the organs and body systems that are the
sites of disease. If you can locate the problem anatomically, look here first.

The General Index begins on page 607 and gives you a comprehensive
guide to the book’s medical information. Where a page number is in bold, it
indicates more detailed coverage of the subject.

Cross-references note pertinent supplementary information.

A Glossary on page 585 defines medical terms used preferentially to best
explain the subject or condition. Many of these words are now being used
commonly among veterinarians and their clients. Glossary terms will usually
be found in italics in the text. (Italics may also be used for emphasis.)
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TRIBUTE TO A DOG

The one absolutely unselfish friend that man can have in this selfish world, the
one that never deserts him, the one that never proves ungrateful or treacher-
ous, is his dog. A man’s dog stands by him in prosperity and in poverty, in
health and in sickness. He will sleep on the cold ground, where the wintry
winds blow and the snow drives fiercely, if only he may be near his master’s
side. He will kiss the hand that has no food to offer; he will lick the wounds
and sores that come in encounter with the roughness of the world. He guards
the sleep of his pauper master as if he were a prince. When all other friends
desert, he remains. When riches take wings and reputation falls to pieces, he is
as constant in his love as the sun in its journey through the heavens.

—Senator George Vest, 1870
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INTRODUCTION

The Dog Owner’s Home Veterinary Handbook has been a familiar title on my
bookshelf for more than two decades. It’s the book I turn to, time and again,
for definitive answers on canine health.

I've owned several editions of this book, always replacing my old one with
the latest. But [ have been surprised to learn that many dog breeders, and sev-
eral of my journalist colleagues, have all three editions, going all the way back
to 1980, because they just can’t bear to part with them. Go to a canine sport-
ing event and ask the exhibitors which health book they turn to most often.
Chances are, it will be this one. Type in the title on any Internet search
engine and you will see hundreds of web sites that recommend it.

This is an old book with a long legacy, but also a new one with some excit-
ing additions. You'll find the latest information here on vaccine protocols;
flea, tick, and heartworm preventives; raw diets; arthritis medications and
supplements; treatments for cancer and kidney disease; and treatments for
cognitive dysfunction in senior dogs. New drugs and surgical techniques are
explained, and the latest information on how to prevent bloat is detailed.
Canine influenza, one of the newest diseases of dogs, is covered. You'll also
find the latest information on what we know about the canine senses, and
possible organic causes of behavior problems such as aggression and compul-
sive behaviors.

When the third edition was published in 2000, therapies using supple-
ments, nutraceuticals, and holistic modalities such as acupuncture were
largely untested. Now, for illnesses where holistic treatments have proven to
be beneficial, they are listed under the Treatments section.

Another new development is that scientists have described the canine
genome. The result is a wealth of information on breed dispositions for cer-
tain genetic conditions, and on genetic testing for certain diseases—all of
which is discussed in this edition.

According to a 2006 study by Veterinary Pet Insurance Co., the top ten
canine medical conditions for which their policy holders filed claims were:

. Skin allergies
. Ear infections
Stomach upsets

. Bladder infections

VU 19N =

. Benign tumors
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6. Osteoarthritis

7. Sprains

8. Eye infections

9. Enteritis (diarrhea)
10. Hypothyroidism

You will also find all of those common canine health problems here—
covered completely and comprehensively. And, whatever troubles your dog,
you will find it described clearly and have a variety of treatment options to
discuss with your veterinarian.

As an editor, it’s always an honor to work on a book that is already a classic in
its field and will continue to be one. I also had the pleasure of working on the
third edition with Dr. James Giffin. Because I was involved, I tend to look at
that edition very critically. [ have spent seven years wishing there were things
we had done differently. At last, I have my chance. In this edition, the cross-
references are easier to use, the index is expanded, there’s an index of charts
and tables, and overall, when you come home with your dog from the veteri-
narian’s office full of questions, it’s easier to find what you are looking for.

—Beth Adelman, Editor



Chapter

EMERGENCIES

Emergency care is just that—care applied to a potentially serious condition as
soon as possible while you are trying to reach your veterinarian. One of the
cardinal rules in dealing with any emergency is for you to remain calm. If you
panic, you won’t be thinking clearly and you will panic your dog. Take a deep
breath, quietly reassure your dog, and then do what is necessary. Don’t hesi-
tate to ask for help, and remember that your dog is relying on you.

Home Emergency Medical Kit

Container for equipment Tweezers

Penlight Scissors

Blanket Grooming clippers
Nylon leash Needle-nose pliers

Muzzle (nylon or leather)

Rectal thermometer

Surgical gloves

Cotton balls

Cotton swabs

Gauze pads (3 inches, 70 mm, square)
Gauze roll (3 inches, 70 mm, wide)
Ace bandage (3 inches, 70 mm, wide)

Surgical adhesive tape (1 inch, 25 mm
wide)

Syringe (plastic) without a needle

Compressed activated charcoal tables
(5 grams each)

K-Y lubricant or petroleum jelly

Rubbing alcohol

Betadine or similar antiseptic scrub

Hydrogen peroxide

Topical antibiotic ointment

Sterile saline eye wash

List of emergency phone numbers:
Your veterinarian’s office
24-hour emergency clinic

ASPCA Animal Poison Control
Center (888) 426-4435
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Handling and Restraint

Any dog, no matter how docile he may be, has the potential to bite when he
is severely injured, frightened, or in pain. It is important to recognize this and
take proper precautions to keep from being bitten.

An injured dog who growls, snarls, or raises his hackles is sending a clear
message. Do not approach or attempt to restrain this dog. Call your local ani-
mal shelter or animal care and control agency for help.

MuzzLEs

All dogs should be muzzled for any handling or treatment that may be fright-
ening or painful. Cloth muzzles are easy to store and can be slipped on easily.
Soft muzzles with Velcro closures in the back can be ordered through your
veterinarian or a pet supply store. An open cage muzzle is preferred for an
injured or sick dog. It allows the dog to breathe easily, and if the dog vomits
he will not aspirate the vomitus. Keep the muzzle with your Home Emergency
Medical Kit (see page 1).

If you don’t have a commercial muzzle, you can make an acceptable substi-
tute using adhesive tape, a piece of cloth, a length of roll gauze, or a leash.
Wind the tape around the dog’s muzzle. Or make a large loop with the other
materials that you can slip over the dog’s muzzle. Then tighten this down
around the dog’s muzzle, bring the two ends under the dog’s ears, and tie the
ends behind his head. Make sure the muzzle is not so tight that the dog can-
not open his mouth slightly to breathe.

There are circumstances in which a dog should not be muzzled. It can be
dangerous to muzzle a dog who is vomiting, coughing, having difficulty breath-
ing, or aggressively resisting the muzzle. Never muzzle an unconscious dog.

RESTRAINING FOR EXAMINATION AND TREATMENT

For the cooperative dog, routine procedures such as grooming, bathing, and
even medicating seldom require restraint. Gentle handling and a soothing
voice will coax most dogs to accept such handling. Approach the task with
quiet confidence. Dogs are quick to sense anxiety in their owners and copy it.

For examinations and treatments that may excite or hurt the dog, it is
important to restrain the dog before attempting the treatment. Once a dog
is restrained, he usually settles down and accepts the procedure with little
complaint.
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A cage muzzle should be
used if the dog is vomit-
ing or breathing rapidly.

A cloth muzzle is conven-
ient and can be slipped
on easily.

A strip of adhesive tape
makes an expedient tem-
porary muzzle.
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The headlock is an excellent restraint for a large dog. First muzzle the dog.
Then hold the dog securely against your chest with one arm around his neck
and the other around his waist. This is the most commonly used restraint for
a quick procedure such as giving an injection.

To restrain a small dog, support the abdomen with one arm and grasp the
outside front leg. Immobilize the head with the other arm. Hold the dog close
to your body.

The headlock is an excel-
lent restraint for a large
dog. For treatment, the
dog should be muzzled.

| This is a good way to
restrain and carry a small
dog.
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An Elizabethan collar, named for
the high neck ruff popular during the
reign of Queen Elizabeth I of England,
is also an excellent way of restraining
dogs who are prone to bite. The collar
is also used to keep a dog from
scratching at his ears, removing
sutures, and biting at wounds and skin
sores. These collars can be purchased
from pet supply stores and some vet-
erinarians (your veterinarian may also
be able to lend you one). The size of
the collar must be tailored to the dog.
For the dog to be able to eat and
drink, the outer edge of the collar
should not extend more than one to
two inches beyond the dog’s nose.
Most dogs adjust well to an
Elizabethan collar. If the dog refuses  Ap Elizabethan collar is an excellent
to eat or drink with the collar on, restraint for dogs who tend to snap.
temporarily remove it.

A newer option is the BiteNot collar. This high-necked collar prevents a
dog from turning his head to bite. As with an Elizabethan collar, good fit is
important. The collar must be just as long as the dog’s neck.

Another way to restrain the dog is to lay him on his side by grasping the
inside front and back legs and then sliding the dog down your knees to the
floor. Hold his legs out straight and keep pressure with your forearms on his
chest and pelvis to prevent him from getting up.

A BiteNot collar is a
humane restraint

frequently used by
\ veterinarians. It may be
more comfortable for a

dog than the Elizabethan
collar.
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To lay the dog down on his side, grasp Hold his legs out straight and use your
the inside front and back legs and slide  forearms to keep him on the floor.
him down your knees.

CARRYING AN INJURED DOG

Incorrectly picking up or carrying a dog can make injuries much worse. Never
pick up a dog by his front legs, as this can result in a dislocated elbow or shoulder.

Carry a small dog cuddled in your arms with the injured side away from
your body. With a large dog, place one arm around his chest or between his
front legs. Place the other arm around his rump—or between his back legs if
you suspect a hind-limb injury. Hold the dog close to your chest so you can’t
drop him if he squirms.

Carry an injured dog with
one arm around his chest
and the other around his

back legs.
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TRANSPORTING AN INJURED DOG

A dog in shock should be transported lying down on a flat surface or in a ham-
mock stretcher to facilitate breathing and to prevent a sudden drop in blood
pressure.

Suspect a broken back or spinal cord injury in any dog who is unconscious
or unable to stand after a fall from a height or after being struck by a car.
These dogs require special handling. See Treating Head Injuries, page 358, and
Spinal Cord Injuries, page 375, for more on what to do in these cases.

Artificial Respiration and Heart Massage

Artificial respiration is the emergency procedure used to assist air exchange in
an unconscious dog. Heart massage (chest compressions) is used when no
heartbeat can be felt or heard. When chest compressions are combined with
artificial respiration, it is called cardiopulmonary resuscitation (CPR).
Because cessation of breathing is soon followed by heart stoppage and vice
versa, CPR is required in most life-threatening situations.

While CPR can be performed by one person, it is easier and more often
successful when done by two. One person does the artificial respiration while
the other does the chest compressions.

To determine which basic life-support technique will be required in an
unconscious dog, see the chart on the next page. The following emergencies
may require artificial respiration or CPR:

e Shock

¢ Poisoning

¢ Prolonged seizure

¢ Coma

e Head injury

e Electric shock

e Obstructed airway (choking)

¢ Sudden cessation of heart activity and breathing
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Artificial Respiration or CPR?

Is the dog breathing? Observe the rise and fall of the chest. Feel for air against your
cheek.

If YES, pull out the tongue and clear the airway. Observe.
If NO, feel for a pulse.

Does the dog have a pulse? Feel for the femoral artery located on the inside of the
mid-thigh.

If YES, start artificial respiration.

If NO, start CPR.

ARTIFICIAL RESPIRATION

Lay the dog on a flat surface with his right side down. Open his mouth and pull
his tongue forward as far as you can. Clear any secretions with a cloth or hand-
kerchief. Check for a foreign body. If present, remove it if possible. If it is impos-
sible to dislodge, perform the Heimlich Maneuver, described on page 316.

For puppies and small dogs under 30 pounds (13.6 kg)

1.

Pull the tongue forward so it is even with the canine teeth. Close the
dog’s mouth.

Place your mouth over the dog’s nose. Blow gently into the dog’s nos-
trils. The chest will expand.

. Release your mouth to let the air return. Excess air will escape through

the dog’s lips, preventing overinflation of the lungs and overdistension
of the stomach.

If the chest does not rise and fall, blow more forcefully or seal the lips.

Continue at a rate of 20 to 30 breaths per minute (one breath every two
to three seconds).

Continue until the dog breathes on his own, or as long as the heart
beats.

For medium and large dogs

1.

Proceed as for small dogs, but seal the lips by placing a hand around the
dog’s muzzle to prevent the escape of air.

If the chest does not rise and fall, blow more forcefully.

. The breathing rate is 20 breaths per minute (one breath every three

seconds).
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CPR

CRP is a combination of artificial respiration and heart massage. If a dog
needs heart massage, he also needs artificial respiration. On the other hand, if
the dog resists your attempts to perform CPR, he probably does not need it!

For puppies and small dogs under 30 pounds (13.6 kg)
1. Place the dog on a flat surface, right side down.

2. Place your cupped hands on either side of the rib cage over the heart,
immediately behind the point of the elbow. (For puppies, use your
thumb on one side of the chest and the rest of your fingers on the other.)

3. Compress the chest 1 inch to 1% inches (2.5 to 4 cm—that should be one-
quarter to one-third the width of the chest). Squeeze for a count of 1, then
release for a count of 1. Continue at a rate of 100 compressions per minute.

4. With one-person CPR, administer a breath after every five compres-
sions. With two-person CPR, administer a breath after every two to
three compressions.

N To begin CPR, open the
~ dog’s mouth and pull his
tongue forword as far as
you can. Check for a for-
eign body.

“ Feel for the femoral pulse
. in the mid-thigh to deter-
~ mine if the dog has a
heartbeat.
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For artificial respiration,

. blow gently into the dog’s
- nose every two to three
LY seconds.

Chest compressions on a
small dog. Note the
placement of the hands

& on either side of the

chest. The compression
rate is 100 per minute.

Two-person CPR on a

42 large dog. Note the place-

ment of the hands for
chest compressions. The

§ compression rate is 80

per minute.
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For medium and large dogs

1. Place the dog on a flat surface, right side down. Position yourself behind
the dog’s back.

2. Place the heel of one hand over the widest portion of the rib cage, not
over the heart. Place the heel of your other hand on top of the first.

3. Keep both elbows straight and push down firmly on the rib cage.
Compress the chest one-quarter to one-third of its width. Compress for
a count of 1, then release for a count of 1. Continue at a rate of 80 com-
pressions per minute.

4. With one-person CPR, administer a breath after every five compres-
sions. With two-person CPR, administer a breath after every two to
three compressions.

Continue CPR until the dog breathes on his own and has a steady pulse. If
vital signs do not return after 10 minutes of CPR, the likelihood of success is
remote. Consider stopping CPR.

Note that CPR has the potential to cause complications, including broken
ribs and pneumothorax. Also, never practice artificial respiration or heart mas-
sage on a healthy dog; you can seriously injure the dog.

Shock

Shock is caused by insufficient blood flow and oxygen to meet the body’s
needs. Adequate blood flow requires effective heart pumping, open, intact
blood vessels, and sufficient blood volume to maintain flow and pressure.
Adequate oxygenation requires an open respiratory tract and enough energy
to breathe. Any condition that adversely affects the circulatory or respiratory
systems can cause shock.

The cardiovascular system of an animal in shock will try to compensate for
inadequate oxygen and blood flow by increasing the heart and respiratory
rates, constricting the skin’s blood vessels, and maintaining fluid in the circu-
lation by reducing urinary output. This requires additional energy at a time
when the vital organs aren’t getting enough oxygen to carry out normal activ-
ities. After a time, shock becomes self-perpetuating. Untreated, it results in
death.

Common causes of shock are hemorrhage, heart failure, anaphylactic
(allergic) reactions, dehydration (heat stroke, vomiting, diarrhea), poisoning,
and toxic shock associated with sepsis and peritonitis.

Signs of early shock include panting, rapid heart rate, bounding pulses, and
a bright red color to the mucous membranes of the lips, gums, and tongue.
Many of these signs will be missed or considered mild—perhaps regarded as
signs of a dog who overexerted himself. The later signs are when most owners
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notice and respond to their dog’s condition. Signs of late shock (the ones seen
most often) are pale skin and mucous membranes, a drop in body tempera-
ture, cold feet and legs, a slow respiratory rate, apathy and depression, uncon-
sciousness, and a weak or absent pulse.

Treatment: First, evaluate. Is the dog breathing? Is there a heartbeat?
What is the extent of the injuries? Is the dog in shock?

If so, proceed as follows:

1.
2.
3.

If the dog is not breathing, administer artificial respiration (see page 8).
If there is no heartbeat or pulse, administer CPR (see page 8).

If the dog is unconscious, check to be sure that the airway is open. Clear
secretions from the mouth with your fingers and a piece of cloth. Pull
the tip of the tongue foreword beyond the front teeth to make it easier
for the dog to breathe. Keep the dog’s head lower than his body by plac-
ing a blanket beneath his hindquarters.

Control bleeding as described under Wounds, page 42.

. Wrap the dog in a coat or blanket to provide warmth and protect

injured extremities.

. Transport the dog to a veterinary hospital.

This is the best way to transport a dog in shock. If you don’t have a stretcher, use a
camp cot, a wooden plank, or even a folded wire crate with a blanket laid on top.
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To avoid aggravating the shock:

¢ Calm the dog and speak soothingly.

e Allow the dog to assume the most comfortable position in which
breathing is easiest. An animal will naturally adopt the position of least
pain.

e When possible, splint or support any broken bones before moving the
dog (see Broken Bones, page 15).

e All dogs who are unconscious or found lying down after an accident
must be considered to have spinal cord injuries and should be handled
accordingly (see Spinal Cord Injuries, page 375).

e Transport large dogs on a flat surface or in a hammock stretcher. Carry
small dogs in a blanket with the injured parts protected.

¢ Avoid using a muzzle except for short periods, such as when moving the
dog from the scene of the accident into a car, or from a car into the vet-
erinary clinic. Muzzling can interfere with breathing in some situations.

ANAPHYLACTIC SHOCK

Anaphylactic shock is an immediate, serious allergic reaction. It occurs when
a dog is exposed to an allergen to which he has been sensitized. Sensitivity
occurs through prior contact.

The most common drug allergen that causes anaphylactic shock is peni-
cillin. The venom in the stings of bees and wasps can also occasionally pro-
duce anaphylactic shock. Some dogs have been known to experience shock
after a vaccination, but this is not common.

A dog receiving emer-
gency treatment for
anaphylactic shock, in
this case following a rou-
tine vaccination. The dog
responded well, and 30
minutes later was fine.
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Anaphylactic shock causes signs and symptoms different from those previ-
ously described for shock. Initially there may be local signs at the point of
contact, including pain, itching, swelling, and redness of the skin. With acute
anaphylaxis, the allergic response becomes generalized, either immediately or
over the course of several hours. Signs are agitation, diarrhea, vomiting, diffi-
culty breathing, stridor (harsh breathing sounds) from a swollen voice box,
weakness, and circulatory collapse. In untreated cases, coma and death follow.

Treatment: Emergency treatment of anaphylactic shock involves adminis-
tering intravenous or subcutaneous adrenaline, oxygen, antihistamines, IV
fluids, and hydrocortisone—drugs not available in the home. This is why it is
best to have your veterinarian give vaccines—he or she has the drugs and
equipment to treat allergic reactions in time.

A dog who has had an allergic reaction to a drug in the past should not be
given that drug again.

Acute Painful Abdomen

An acute painful abdomen is an emergency that may lead to death of the dog
unless treatment is started at once. The signs of an acute abdomen are the
sudden onset of pain, along with whining and crying, retching and vomiting,
extreme restlessness and inability to find a comfortable position, grunting,
and labored breathing. The abdomen is extremely painful when pressed.

Characteristically, the dog may assume a prayer position with his chest to
the floor and his rump in the air. As the condition worsens, the dog’s pulse
becomes weak and thready, the mucous membranes become pale, and the dog
goes into shock.

If you see any of these signs, call your veterinarian at once! Early surgical
intervention is life-saving.

One of the following conditions may be the cause of acute abdomen:

¢ Bloat

¢ Urinary stones obstructing the bladder

¢ Trauma to the abdomen with internal injury
e Rupture of the bladder

¢ DPoisoning

e Rupture of the pregnant uterus

® Peritonitis

® Acute pancreatitis

¢ Intestinal obstruction

¢ Twisting of the intestines
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Broken Bones

Most fractures are caused by automobile accidents and falls from a height.
The bones most commonly broken are the femur, pelvis, skull, jaw, and spine.
Fractures are classified as open or closed. In an open fracture (also called a
compound fracture), a wound exposes the bone. Often the bone is seen stick-
ing through the skin. These fractures are contaminated by dirt and bacteria
and thus are accompanied by a high rate of bone infection.

Signs of bone fracture include pain, swelling, inability to bear weight, and
deformity with shortening of the affected leg.

Treatment: Injuries that cause fractures can also cause shock, blood loss,
and trauma to internal organs. Controlling shock takes precedence over treat-
ing any fractures (see Shock, page 11).

A dog in pain is often uncooperative and may bite in self-defense. Take
precautions to avoid being bitten. If necessary, muzzle the dog (see Handling
and Restraint, page 2).

Open wounds over bones should be covered with a sterile dressing, using
several gauze pads, if available. If you cannot get gauze pads, cover the wound
with a clean cloth or towel and wrap loosely. If there is continued bleeding,
carefully apply pressure to the site.

Splinting fractures relieves pain and prevents shock and further tissue dam-
age while the dog is being transported to the veterinary hospital. The decision
to splint is based on a number of factors, including the severity and location of
the injury, the time it will take to get professional help, the presence of other
injuries, and the availability of materials. Note that improper splinting can
cause more harm than good. Do not attempt to splint the leg if the dog resists.

Always splint the limb in the position in which you find it. Do not attempt
to straighten a crooked leg.

An effective splint is one that crosses the joints above and below the frac-
ture. When the fracture is below the knee or elbow, fold a magazine, a news-
paper, or a piece of thick cardboard around the leg. A cardboard roll, such as
for paper towels or toilet paper, may work if you slit it open. Extend the splint
from the toes to a point well above the knee or elbow. Hold the splint in place
by wrapping it with a roll of gauze, a necktie, or tape. Do not wrap tightly.

Fractures above the elbow and knee are difficult to splint. The best way to
prevent further damage is to keep the dog as still as possible.

Dogs in shock should be transported lying down, either on a flat surface or
in a hammock stretcher, to facilitate breathing and prevent a drop in blood
pressure. Head injuries and spinal cord injuries require special handling and
transport, as described in chapter 12.

Fractures where the ends of bones are at angles or far apart must be reduced
under general anesthesia by a veterinarian, to bring the ends together and
realign the bone. This is accomplished by pulling on the leg to overcome the
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A magazine makes a good
temporary splint for leg
fractures below the elbow
or knee. Hold the maga-
zine in place with tape.

S5 %  An effective splint crosses
N\ é the joints above and
below the fracture site.

muscular forces causing the displacement. Once reduced, the position of the
bones must be maintained. In most dogs, with fractures above the knee or
elbow the position is held with pins and metal plates, while fractures below
the knee or elbow are immobilized with splints and casts. Fractures involving
joints usually require open surgery and repair with pins, screws, and wire.

Displaced jaw fractures cause malposition of the teeth. The jaw should be
adjusted and the teeth wired together to maintain the correct position until
healing is complete.

Depressed skull fractures may require surgery to elevate the depressed
fragments.

Burns

Burns are caused by heat, chemicals, electric shocks, or radiation. Hot liquids
may scald a dog. Sunburn is an example of a radiation burn. It occurs on the
noses of dogs with insufficient pigment and on the skin of white-coated dogs
who are clipped short in summer.

The extent of skin damage depends upon the length of exposure.

A first-degree burn causes the skin to become red, slightly swollen, and
painful. It usually heals in about five days.

A second-degree burn is deeper and there is blistering. These burns are
extremely painful. If there is no infection, healing is usually complete in 21
days.

A third-degree burn involves the full thickness of skin and extends into
the subcutaneous fat. These burns appear charred, dry, and leathery. The hair
comes out easily when pulled. Deep burns, because they destroy nerve end-
ings, usually are not as painful as second-degree burns.
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If more than 50 percent of the dog’s body surface is involved with second-
degree burns, or if more than 30 percent is involved with third-degree burns,
survival is unlikely.

Treatment: All but minor burns require professional attention. Protect the
area from further injury by wrapping it with a loose-fitting damp gauze dress-
ing and proceed at once to the veterinary clinic. Extensive burns require
intensive care to treat shock, adjust fluid and electrolyte losses, and prevent
secondary infection.

If your dog appears to be suffering from electrical shock, use a wooden
implement to slide any cords away from him before you touch him.
Alternatively, unplug all cords or turn off the circuit breakers so that you
won’t get a shock too.

Small superficial burns that involve less than 5 percent of the body surface
can be treated at home. Apply cool compresses (not ice packs) for 20 minutes
to relieve pain and lessen the depth of the injury. Clip the coat over the burn
and wash the skin gently with a surgical antiseptic such as dilute chlorhexi-
dine solution (see Wounds, page 42). Apply a topical antibiotic ointment such
as triple antibiotic, and bandage the area. The bandage should be removed
daily and the wound medicated and redressed.

When acid, alkali, gasoline, kerosene, or other chemicals have caused the
burn, or even come in contact with the skin, immediately flush the area with
large amounts of water for 10 minutes. Wear rubber or plastic gloves and
bathe the dog with mild soap and water. Blot dry. If there are any signs of
burning (such as redness or blistering), call your veterinarian for further
instructions.

Cold Exposure

HYPOTHERMIA (LOW BODY TEMPERATURE)

Prolonged exposure to cold will result in a drop in body temperature. Toy
breeds, breeds with short coats, puppies, and very old dogs are most suscepti-
ble to hypothermia. Because a wet coat loses its insulating properties,
hypothermia is a potential complication for all dogs who have been sub-
merged in cold water. Hypothermia also occurs along with shock, after a long
course of anesthesia, and in newborn puppies who get chilled because of inad-
equately heated whelping quarters. Prolonged cold exposure burns up stored
energy and results in a low blood sugar.

Signs of hypothermia are violent shivering followed by listlessness, a rectal
temperature below 95°F (35°C), weak pulse, lethargy, and coma. Note that
hypothermic dogs can withstand prolonged periods of cardiac arrest, because
the low body temperature also lowers the metabolic rate. CPR may be success-
ful in such individuals.
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! To take a dog’s rectal
temperature using a
digital thermometer, lubri-
¥ cate the thermometer and
. then insert it gently. You

. can place a hand under
the dog’s tummy to keep
him from sitting down.

Treatment: Wrap the dog in a blanket or coat and carry him into a warm
building. If the dog is wet (he fell into icy water), dry him vigorously with
towels. Wrap the dog in a warm blanket and take his rectal temperature. If the
temperature is above 95°F continue the warm blankets and encourage the
dog to swallow a sugar solution such as honey, or 4 teaspoons (32g) of sugar
dissolved in a pint of water.

If the dog’s rectal temperature is below 95°F, notify your veterinarian.
While awaiting instructions, begin rapid warming by applying warm water
bottles wrapped in towels to the dog’s armpits and chest, then wrap the dog in
a blanket. The temperature of the packs should be about that of a baby bottle
(warm to the wrist). Take the rectal temperature every 10 minutes. Change
the warming packs until the rectal temperature reaches 100°F (37.8°C). Do
not apply heat directly to the dog, as this may cause burns. For the same rea-
son, do not use a hair dryer to warm the dog.

How to warm a chilled puppy is discussed in Rewviving a Weak Puppy, page
495.

FROSTBITE

Frostbite occurs when a part of the body freezes. It often accompanies
hypothermia. Frostbite tends to involve the tail, ear tips, pads of the feet, and
scrotum. These parts are the most exposed and least protected by fur. Frostbite
of the ears is discussed on page 211.

Frostbitten skin is pale white or blue. As circulation returns, it becomes red
and swollen and may begin to peel. Eventually it looks black with a line of
demarcation between live and dead tissue. Dead skin and tissue separates from
the body in one to three weeks.
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Treatment: Apply warm (not hot) water soaks to the frostbitten part for
20 minutes, or until the tissue becomes flushed. Never use snow or ice; tissue
damage is made much more severe if thawing is followed by refreezing. Do not
rub or massage the affected parts. Handle them carefully. Take your dog to a
veterinarian for further evaluation and treatment.

Note that as sensation returns, frostbitten parts can be painful. Prevent the
dog from biting at the skin and inflicting further injury using the restraint
techniques described in Handling and Restraint, page 2. The total extent of
damage may not be apparent for a week or more.

Dehydration

Dehydration occurs when a dog loses body fluids faster than he can replace
them. Dehydration usually involves the loss of both water and electrolytes. In
dogs, the most common causes of dehydration are severe vomiting and diar-
rhea. Dehydration can also be caused by inadequate fluid intake, often associ-
ated with fever and severe illness. A rapid loss of fluids also occurs with heat
stroke (see page 42).

A prominent sign of dehydration is loss of skin elasticity. When the skin
along the back is pulled up, it should spring back into place. In a dehydrated
animal, the skin stays up in a ridge.

Another sign of dehydration is dryness of the mouth. The gums, which
should be wet and glistening, become dry and tacky. The saliva is thick and
tenacious. In an advanced case, the eyes are sunken and the dog exhibits signs
of shock, including collapse.

Treatment: A dog who is visibly dehydrated should receive immediate vet-
erinary attention, including intravenous fluids, to replace fluids and prevent
further loss.

Loss of skin elasticity is a
sign of dehydration. Note
that this dog is getting
intravenous fluids, which
are extremely important
in serious cases.
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For mild dehydration, if the dog is not vomiting you can give him an elec-
trolyte solution by bottle or syringe into the cheek pouch (see How to Give
Medications, page 566). Balanced electrolyte solutions for treating dehydra-
tion in children, such as Ringer’s lactate with 5 percent dextrose in water or
Pedialyte solution, are available at drugstores and are also suitable for dogs.
Gatorade is another short-term substitute to help replace fluids. Administer
the solution at a rate of 2 to 4 ml per pound (1 to 2 ml per kilo) of body weight
per hour, depending on the severity of the dehydration (or as directed by your
veterinarian).

Treatment of dehydration in infant puppies is discussed in Dehydration,
page 493.

Drowning and Suffocation

Any condition that prevents oxygen from getting to the tissues causes suffoca-
tion. The most common emergencies in this category are drowning, smother-
ing in an airtight space, being overcome by toxic fumes (smoke, gasoline,
propane, refrigerants, solvents, and others), choking from a foreign body in
the throat, being poisoned by carbon monoxide, and suffering a penetrating
wound of the chest.

Signs of oxygen deprivation (called hypoxia) are extreme anxiety, straining
to breathe, and gasping for air (often with the head and neck extended), fol-
lowed by loss of consciousness as the dog succumbs. The tongue and mucous
membranes turn blue, a condition called cyanosis.

One exception to the blue color of hypoxia is carbon monoxide poisoning.
Carbon monoxide turns the blood and mucous membranes bright red. Carbon
monoxide poisoning is seen in dogs who are trapped in burning buildings,
transported in the trunk of a car, or left in an unventilated enclosure such as a
garage with the car engine turned on.

Although most dogs are good swimmers, drowning can occur if a dog swims
too far out and becomes fatigued, falls through ice, is caught in a flood, or is
unable to climb out of a swimming pool.

The sudden onset of gasping and struggling to breathe in a healthy dog sug-
gests a foreign object lodged in the throat (see Choking, page 316).

Treatment: The immediate need is to reestablish breathing with fresh air.
If breathing is shallow or absent, begin artificial respiration (see page 8). As
soon as possible, transport your dog to the nearest veterinary facility for ven-
tilation support.

Carbon monoxide poisoning is frequently associated with smoke inhalation
and burns of the mouth and throat. Carbon monoxide binds with hemoglobin
and blocks the delivery of oxygen to the tissues. Even though the dog is breath-
ing deeply, oxygen transport will be compromised for several hours. Breathing
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a high concentration of oxygen helps to overcome these effects. A veterinarian
will be able to provide this therapy using an oxygen mask, a nasal tube, or an
oxygen cage.

If the dog has an open wound in the chest (pneumothorax) with air sucking
in and out, pinch the skin together over the wound to seal the chest.
Maintain the seal with a bandage wrapped around the chest and transport the
dog to the nearest veterinary facility.

The first step in treating drowning is to remove water from the dog’s lungs.
Hold the unconscious dog upside down by his middle (hold a small dog by his
back legs) and allow as much water as possible to run out his nose and mouth.
Then quickly position the dog on his right side with his head lower than his
chest (accomplish this by placing a blanket or coat beneath his hindquarters)
and begin artificial respiration. Check for a pulse. If there is none, begin CPR
(see page 8). Continue until the dog breathes on his own or until no pulse is
felt for 10 minutes. Dogs who drown in cold water are often hypothermic and
can sometimes be resuscitated even though they have been under water for a
considerable time.

Following resuscitation, the dog should be seen and treated by a veterinar-
ian. Inhalation pneumonia is a frequent complication.

Electric Shock

Electric shock (electrocution) can occur when dogs bite electric cords or
come into contact with downed wires. A lightning strike is a rare cause of
electrocution, but a dog does not have to be struck to be seriously injured or
killed. A tall tree with deep roots and spreading branches can act as a conduit
for a bolt of lightning, conducting electricity through the ground to any ani-
mal in the immediate vicinity. Most lightning strikes are fatal. The singed
hair and skin give evidence of the cause of death.

A dog who gets an electric shock may be burned. The electric shock may
cause an irregular heartbeat with circulatory collapse, followed by cardiac
arrest. Electric current also damages the capillaries of the lungs and leads to
the accumulation of fluid in the air sacs, a condition called pulmonary edema.

A characteristic sign of electric shock injury is finding the unconscious dog
on the floor near an electrical outlet. Electric shocks cause involuntary mus-
cle contractions of the dog’s jaw that may prevent him from releasing his hold
on a live wire. Dogs who survive electric shock may cough, have difficulty
breathing, drool, have an offensive mouth odor, and have burns in the mouth.

Treatment: If your dog is found in contact with an electric cord or appli-
ance, do not touch the dog. First shut off the main power and pull the plug.
If that’s not possible, use a piece of wood to move the source of the electricity
off the dog, or to move the dog away from the electricity. If the dog is
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unconscious and is not breathing, administer artificial respiration (page 8) or
CPR, if needed (page 8). Dogs who revive from electric shock should be seen
by a veterinarian at once.

The treatment of mouth burns is discussed on page 234.

Prevention: Electric cord shocks can be prevented by placing cords in inac-
cessible locations, covering cords with plastic sleeves, unplugging cords when
not in use, and providing appropriate chewing toys for puppies and dogs.

Heat Stroke

Heat stroke is an emergency and requires immediate treatment. Because dogs
do not sweat (except to a minor degree through their foot pads), they do not
tolerate high environmental temperatures as well as humans do. Dogs depend
upon panting to exchange warm air for cool air. But when air temperature is
close to body temperature, cooling by panting is not an efficient process.
Common situations that can set the stage for heat stroke in dogs include:

® Being left in a car in hot weather
¢ Exercising strenuously in hot, humid weather
¢ Being a brachycephalic breed, especially a Bulldog, Pug, or Pekingese

e Suffering from a heart or lung disease that interferes with efficient
breathing

¢ Being muzzled while put under a hair dryer

e Suffering from a high fever or seizures

® Being confined on concrete or asphalt surfaces

® Being confined without shade and fresh water in hot weather

e Having a history of heat stroke

Heat stroke begins with heavy panting and difficulty breathing. The
tongue and mucous membranes appear bright red. The saliva is thick and
tenacious, and the dog often vomits. The rectal temperature rises to 104° to
110°F (40° to 43.3°C). The dog becomes progressively unsteady and passes
bloody diarrhea. As shock sets in, the lips and mucous membranes turn gray.
Collapse, seizures, coma, and death rapidly ensue.

Treatment: Emergency measures to cool the dog must begin at once. Move
the dog out of the source of heat, preferably into an air-conditioned building.
Take his rectal temperature every 10 minutes. Mild cases may be resolved by
moving the dog into a cool environment.

If the rectal temperature is above 104°F, begin rapid cooling by spraying
the dog with a garden hose or immersing him in a tub of cool water (not ice
water) for up to two minutes. Alternatively, place the wet dog in front of an
electric fan. Cool packs applied to the groin area may be helpful, as well as
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wiping his paws off with cool water. Monitor his rectal temperature and con-
tinue the cooling process until the rectal temperature falls below 103°F
(39°C). At this point, stop the cooling process and dry the dog. Further cool-
ing may induce hypothermia and shock.

Following an episode of heat stroke, take your dog to a veterinarian as soon
as possible. Heat stroke can be associated with laryngeal edema (see page 315).
This seriously worsens the breathing problem and may require an emergency
tracheostomy. An injection of cortisone before the onset of respiratory distress
may prevent this problem.

Other consequences of hyperthermia include kidney failure, spontaneous
bleeding, irregular heartbeat, and seizures. These complications can occur
hours or days later.

Prevention:

e Dogs with airway disease and breathing problems should be kept indoors
with air conditioning or at least a fan during periods of high heat and
humidity.

¢ Never leave your dog in a car with the windows closed, even if the car is
parked in the shade.

e When traveling by car, crate the dog in a well-ventilated dog carrier, or
better yet, an open wire cage.

e Restrict exercise in hot weather.

¢ Always provide shade and plenty of cool water to dogs outdoors, partic-
ularly those kenneled on cement or asphalt surfaces.

e Offer cooler surfaces outdoors for dogs to lie on, such as wooden plank-
ing, mats, or grass.

Poisoning

A poison is any substance harmful to the body. Dogs, being curious by nature,
tend to explore out-of-the-way places such as wood piles, weed thickets, and
storage areas. These environs put them into contact with insects, dead ani-
mals, toxic plants, and poison baits. It also means the exact cause of poisoning
will not be known in many cases.

Intentional, malicious poisoning is a factor to consider whenever a dog is
found dead without apparent cause. However, several studies have shown that
most cases of sudden death are caused by accidents and natural events. Malicious
poisoning does occur, but it is far less common than accidental poisoning.

General recommendations for the treatment of poisoning are discussed in
the next section. In the sections that follow, specific poisons are discussed in
the order in which they are most frequently seen by veterinarians.
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GENERAL TREATMENT OF POISONING

If your dog ingests an unknown substance, it is important to determine
whether that substance is a poison. Most products have labels that list their
ingredients, but if the label doesn’t tell you the composition and toxicity of the
product, call the ASPCA Animal Poison Control Center at (888) 426-4435
for specific information. The Poison Control Center has a staff of licensed vet-
erinarians and board-certified toxicologists on call 24 hours a day, every day of
the year. You will be charged a consultation fee of $50 per case, which can be
charged to most major credit cards. There is no charge for follow-up calls in
critical cases. At your request, they will also contact your veterinarian. You can
also log onto www.aspca.org and click on “Animal Poison Control Center” for
more information, including a list of toxic and nontoxic plants.

Other poison control hotlines include the Angell Animal Poison Control
Hotline, operated by Angell Animal Medical Centers and the Massachusetts
SPCA (877-226-4355, www.smspca.org) and the Animal Poison Hotline,
operated by the North Shore Animal League and PROSAR International
Animal Poison Center at (888) 232-8870.

In some cases, you can call the emergency room at your local hospital, which
may be able to give you information about how to treat the poison. Specific anti-
dotes are available for some poisons, but they cannot be administered unless the
poison is known, or at least suspected by the circumstances. Some product labels
have phone numbers you can call for safety information about their products.

When signs of poisoning develop, the most important consideration is to
get your dog to the nearest emergency veterinary facility at once. If possible,
find the poison and bring the container with you. This provides the emer-
gency personnel with an immediate diagnosis and expedites treatment.

If the dog has ingested the substance recently, residual poison is often pres-
ent in his stomach. An initial and most important step is to rid the dog’s
stomach of any remaining poison. The most effective way to empty the stom-
ach is to pass a stomach tube, remove as much of the stomach contents as pos-
sible, and then wash the stomach out with large volumes of water. This must
be done by your veterinarian.

In many cases it is preferable to induce vomiting at the scene rather than
proceed directly to the veterinary hospital. For example, if you see the dog
swallow the poisonous substance, it is obviously best to make the dog vomit it
right back up. Similarly, if the poison was ingested within two hours but it will
take 30 minutes or longer to get to a veterinary facility, it is frequently advis-
able to induce vomiting at home. However:

DO NOT induce vomiting

e If the dog has already vomited

e If the dog is in a stupor, breathing with difficulty, or shows any sign of
neurologic involvement
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e If the dog is unconscious or convulsing

e If the dog has swallowed an acid, alkali, cleaning solution, household
chemical, or petroleum product

¢ If the dog has swallowed a sharp object that could lodge in the esopha-
gus or perforate the stomach

e If the label on the product says, “Do not induce vomiting.”

How to Induce Vomiting and Prevent Poison Absorption

Induce vomiting by giving the dog hydrogen peroxide. A 3 percent solution is
most effective. Give 1 teaspoon (5 ml) per 10 pounds (4.5 kg) body weight of
the dog. Repeat every 15 to 20 minutes, up to three times, until the dog vom-
its. Walking the dog after giving each dose may help to stimulate vomiting.

Syrup of ipecac has been recommended in the past, but hydrogen peroxide
is a better choice for dogs. Syrup of ipecac (not ipecac fluid extract, which is
14 times stronger) is only 50 percent effective and can be dangerous to dogs.
It should not be used to induce vomiting unless specifically advised by your veterinar-
ian. The dose is .5 to 1 ml per pound (.45 kg) of body weight, with a maximum
dose of 15 ml (1 tablespoon). Repeat in 20 minutes (once only) if the dog
does not vomit.

Once the poison has been cleared from the dog’s stomach, give him acti-
vated charcoal to bind any remaining poison and prevent further absorption.
The most effective and easily administered home oral charcoal product is
compressed activated charcoal, which comes in 5-gram tablets (recom-
mended for the Home Emergency Medical Kit). The dose is one tablet per 10
pounds (4.5 kg) of body weight. Products that come in a liquid or as a powder
made into a slurry are extremely difficult to administer at home with a syringe
or medicine bottle. The slurry is dense and gooey, and few dogs will swallow it
voluntarily. These products are best administered by stomach tube. This is
routinely done by your veterinarian after flushing out the stomach.

If activated charcoal is not available, coat the intestines with milk and egg
whites using ¥ cup (60 ml) egg whites and % cup milk per 10 pounds (4.5 kg)
of body weight. Administer into the dog’s cheek pouch using a plastic syringe
(see How to Give Medications, page 567).

Intensive care in a veterinary hospital improves the survival rate for dogs
who have been poisoned. Intravenous fluids support circulation, treat shock,
and protect the kidneys. A large urine output assists in eliminating the poi-
son. Corticosteroids may be given for their anti-inflammatory effects. A dog
in a coma may benefit from tracheal intubation and artificial ventilation dur-
ing the acute phase of respiratory depression.
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Seizures

Seizures caused by poisons are associated with prolonged periods of hypoxia
and the potential for brain damage. Continuous or recurrent seizures are con-
trolled with intravenous diazepam (Valium) or barbiturates, which must be
administered by a veterinarian.

Note that seizures caused by strychnine and other central nervous system
poisons may be mistaken for epilepsy. This could be a problem, because imme-
diate veterinary attention is needed in cases of poisoning, but not for most
epileptic seizures. Seizures caused by poisoning usually are continuous or recur
within minutes. Between seizures the dog may exhibit tremors, lack of coordi-
nation, weakness, abdominal pain, and diarrhea. In contrast, most epileptic
seizures are brief, seldom lasting more than two minutes, and are followed by
a quiet period in which the dog appears dazed but otherwise normal. If your
dog is having a seizure, see the treatment section under Epilepsy, page 369.

CONTACT POISONS

If your dog’s coat or skin comes in contact with a poisonous substance or toxic
chemical, flush the site with large amounts of water for 30 minutes. Wear rub-
ber or plastic gloves and give the dog a complete bath in lukewarm water.
Even if the substance is not irritating to the skin, it must be removed.
Otherwise the dog may lick it off and swallow it.

DRuG POISONS

Unintentional overdose with veterinary medications and accidental ingestion
of both human and veterinary pills are the most common causes of poisoning
in pets. Veterinary products, in particular, are often flavored to encourage a
dog to take them, and will be eagerly consumed if they are discovered.

Many people give over-the-counter medications to their dogs without vet-
erinary approval, to treat a variety of symptoms; they believe that what works
for people works for dogs. Unfortunately, this is not correct. Drugs given to
dogs in human dosages are often toxic—and some human drugs cannot be
given to dogs in any amount.

Common pain relievers such as ibuprofen (Advil) and acetaminophen
(Tylenol) are a particular problem. Dogs and cats do not have the necessary
enzymes to detoxify and eliminate these drugs. This can lead to the accumu-
lation of dangerous substances in the animal that are left behind when the
drugs are metabolized. As few as two Tylenol tablets can produce severe organ
damage in a medium-size dog. Symptoms develop quickly and include abdom-
inal pain, salivation, vomiting, and weakness.
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Other human drugs that produce a variety of toxic effects and are com-
monly involved in accidental poisonings include antihistamines, sleeping
pills, diet pills, heart pill, blood pressure pills, and vitamins.

Treatment: If you suspect your pet has swallowed any drug, immediately
induce vomiting. Call your veterinarian for further instructions. A specific
antidote may be available for the drug in question.

Prevention: Accidental poisoning can be prevented by always consulting
your veterinarian before administering any medication. Follow instructions
exactly for frequency and dosage. Store all drugs in a secure place to prevent
inadvertent consumption by pets and children. Newver assume that a human
drug is safe for pets!

RODENT POISONS

Common rat and mouse poisons include anticoagulants and hypercalcemic
agents. Both can be deadly if your dog ingests them.

Anticoagulants

Anticoagulant rat and mouse poisons are the most commonly used household
poisons. These products account for a large number of accidental poisonings in
dogs and cats. Anticoagulants block the synthesis of vitamin K, essential for
normal blood clotting. Vitamin K deficiency results in spontaneous bleeding.

Observable signs of poisoning do not occur until several days after expo-
sure. The dog may become weak and pale from blood loss, have nose bleeds,
vomit blood, have rectal bleeding, develop hematomas and bruises beneath
the skin, or have hemorrhages beneath the gums. The dog may be found dead
from bleeding into the chest or abdomen.

There are two generations of anticoagulants, both in current use. The first
generation are cumulative poisons that require multiple feedings over several
days to kill the rodent. These poisons contain the anticoagulants warfarin and
hydroxycoumadin.

Second-generation anticoagulants contain bromadiolone and brodifa-
coum, poisons that are 50 to 200 times more toxic than warfarin and hydrox-
ycoumadin. These products are more dangerous to pets and are capable of
killing rodents after a single feeding. It is even possible for a small dog to be
poisoned by eating a dead rodent with residual poison in its stomach.

Closely related to the second-generation anticoagulants are the long-
acting anticoagulants of the indanedione class (pindone, diphacinone,
diphenadione, and chlorphacinone). These products are extremely toxic.

Treatment: Seek immediate veterinary help. If at all possible, bring in the
product container so the veterinarian can identify the poison. This is impor-
tant because treatment depends on whether the poison was a first- or second-
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generation anticoagulant. With observed or suspected recent ingestion,
induce vomiting (see page 25).

Treatment of spontaneous bleeding caused by all anticoagulants involves
administering fresh whole blood or frozen plasma in amounts determined by the
rate and volume of blood loss. Vitamin K; is a specific antidote. It is given by
subcutaneous injection and repeated subcutaneously or orally as necessary until
clotting time returns to normal. With first-generation anticoagulants, this often
occurs within a week. With long-acting anticoagulants, treatment takes up to a
month because of the length of time the poison remains in the dog’s system.

Hypercalcemic Agents

Hypercalcemic agents are poisons that contain vitamin D (cholecalciferol) as
their effective agent. Cholecalciferol poisons work by raising the calcium con-
tent in blood serum to toxic levels, eventually producing cardiac arrhythmias
and death. They are becoming increasingly popular because rodents do not
develop resistance to them and, with the rare exception of a puppy or small
dog, dogs who eat poisoned rodents will not develop toxicity. In virtually all
cases, the dog must eat the poison itself to become ill.

In dogs, signs of hypercalcemia appear 18 to 36 hours after ingesting the
poison. They include thirst and frequent urination, vomiting, generalized
weakness, muscle twitching, seizures, and, finally, death. Among survivors,
the effects of an elevated serum calcium may persist for weeks.

Treatment: If you suspect your dog has ingested one of these poisons
within the past four hours, induce vomiting (see page 25) and notify your vet-
erinarian. Veterinary treatment involves correcting the fluid and electrolyte
imbalances and lowering calcium levels using diuretics, prednisone, oral phos-
phorus binders, and a low-calcium prescription diet. Calcitonin is a specific
antidote, but it is difficult to obtain and has only short-term effects.

ANTIFREEZE

Poisoning by antifreeze that contains ethylene glycol is one of the most com-
mon small animal toxicities. Antifreeze has a sweet taste that appeals to dogs.
Exposure typically occurs when antifreeze drips from the car radiator and is
lapped up by the pet. Dogs may also drink from the toilet bowl in vacation
homes that have been winterized by pouring antifreeze into the bowl.

Less than 3 ounces (88 ml) is enough to poison a medium-size dog. The
poison primarily affects the brain and the kidneys. Signs of toxicity are dose-
related, and occur within 30 minutes to 12 hours after ingestion. They
include depression, vomiting, an uncoordinated “drunken” gait, and seizures.
Coma and death can occur in a matter of hours. Dogs who recover from acute
intoxication frequently develop kidney failure one to three days later. Death
is common.
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Treatment: If you see or suspect that your pet has ingested even a small
amount of antifreeze, immediately induce vomiting (see page 25) and take
your dog to the veterinarian. If treatment will be delayed, administer acti-
vated charcoal (see page 25) to prevent further absorption of ethylene glycol.
A specific antidote (4-methylpyrazole) is available to treat poisoning. It is
most effective when given shortly after ingestion and early in the course of
treatment. Intensive care in an animal hospital may prevent kidney failure.

Prevention: This common cause of pet and child poisoning can be pre-
vented by keeping all antifreeze containers tightly closed and properly stored,
preventing spills, and properly disposing of used antifreeze. A new generation
of antifreeze products contain propylene glycol rather than ethylene glycol.
The U.S. Food and Drug Administration has labeled propylene glycol as
“generally recognized as safe,” which means it can be added to foods.
However, that is in small amounts. Ingesting propylene glycol antifreeze can
cause lack of coordination and, possibly, seizures, but is unlikely to be fatal.

PoisON BAITS

Animal baits containing strychnine, sodium fluoroacetate, phosphorus, zinc
phosphide, and metaldehyde are used in rural areas to control gophers, coy-
otes, and other predators. They are also used in stables and barns to eliminate
rodents. These baits are highly palatable and therefore may be accidentally
ingested by a dog. Many are extremely toxic and kill in a matter of minutes.
Fortunately, they are being used less frequently because of livestock losses,
concerns about persistence in the environment, and the potential to poison
pets and children.

Strychnine

Strychnine is used as a rat, gopher, mole, and coyote poison. In concentra-
tions greater than 0.5 percent its use is restricted to certified exterminators. It
is available to the public in concentrations of 0.3 percent or less. With better
regulation and the use of lower concentrations, strychnine is becoming a less
common cause of accidental poisoning.

Signs of strychnine poisoning appear within two hours of ingestion. They
include agitation, excitability, and apprehension, followed rather quickly by
intensely painful convulsions with rigid extension of all four limbs. Seizures
last about 60 seconds, during which time the dog throws his head back, stops
breathing, and turns blue. The slightest stimulation, even touching the dog or
clapping the hands, can trigger a seizure. This type of seizure response is typi-
cal only of strychnine.

Other signs of poisoning include tremors, champing, drooling, uncoordi-
nated muscle spasms, collapse, and paddling of the legs.
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Treatment: Induce vomiting (see page 25) immediately after ingestion. But
do not induce vomiting if the dog is unresponsive, convulsing, or having diffi-
culty breathing. Cover the dog with a coat or blanket and proceed as quickly as
possible to the nearest veterinary clinic. Further treatment involves administer-
ing intravenous diazepam (Valium) or barbiturates to control seizures. The dog
is placed in a dark, quiet room and disturbed as little as possible.

Sodium Fluoroacetate

Sodium fluoroacetate (compound 1080/1081), a very potent rat and gopher
poison, is restricted to licensed pest control operators and is used infrequently
in the United States. Dogs and cats have been poisoned by eating a dead
rodent that has ingested the poison. The onset is sudden and begins with
vomiting, followed by agitation, staggering, convulsions, and collapse.

Treatment: Treatment is similar to that described for strychnine poisoning
(on this page).

Metaldehyde

This poison, often combined with arsenic, is found in rat, snail, and slug baits.
[t is also used as a solid fuel for camp stoves. The dry form looks and tastes like
dog food. Signs of toxicity include excitation, drooling and slobbering, unco-
ordinated gait, muscle tremors, inability to stand, and continuous seizures that
eventually lead to death from respiratory paralysis. Signs many appear imme-
diately or up to three hours after ingestion. Dogs who survive the acute poi-
soning may die from secondary liver failure.

Treatment: Treatment is similar to that described for strychnine poisoning
(on this page).

Phosphorus

This extremely toxic chemical is used in rat and roach poisons and is also
found in fireworks, matches, and matchboxes. A poisoned dog may have a
garlic odor to his breath. The first signs of intoxication are vomiting and diar-
rthea. This is followed by an interval of normal behavior, then by further vom-
iting, cramps, pain in the abdomen, convulsions, and coma.

Treatment: Induce vomiting (see page 25) when you suspect the dog has
ingested a product or poison that contains phosphorus. Do not coat the bowel
with milk or egg whites, as this can actually promote absorption. Take your
dog to the nearest veterinary facility. There is no specific antidote.

Zinc Phosphide

This substance is found in rat poisons and is used by pest control professionals
as a grain fumigant. Zinc phosphide in the stomach releases gas that has the
odor of garlic or rotten fish. Intoxication causes depression, rapid labored
breathing, vomiting (often of blood), weakness, convulsions, and death.



EMERGENCIES @ 31

Treatment: Treatment is similar to that described for strychnine poisoning
(page 33). The lavage must be done at a veterinary clinic. There is no specific
antidote. The stomach should be lavaged with 5 percent sodium bicarbonate,
which raises the gastric pH and delays the formation of gas.

INSECTICIDES

There are dozens of products sold at hardware, home repair, and agricultural
stores to kill ants, termites, wasps, garden pests, and other insects. Most of
them contain organophosphates and carbamates as their active ingredients.
With the development of pyrethrin insecticides that are equally effective
but much less toxic, organophosphates and carbamates are being used less
frequently.

Organophosphates and Carbamates

The organophosphates include chlorpyrifos, diazinon, phosmet, fenthion,
cythioate, and tetrachlorvinphos. The common carbamates are carbyl and
propexur. Most cases of organophosphate or carbamate poisoning occur
because the dog ingested a poison bait. Exposure to high concentrations of
chemicals in sprays and dusts also occurs.

Signs of toxicity are hyperexcitability, excessive salivation and drooling,
frequent urination, diarrhea, muscle twitching, weakness, staggering, collapse,
and coma. Death is by respiratory failure.

Treatment: If you suspect that your dog has ingested an insecticide poison,
immediately induce vomiting (see page 25) and notify your veterinarian.
With any sign of toxicity, the first priority is to get your dog to the veterinar-
ian as quickly as possible.

The specific antidote for organophosphate poisoning (not carbamate poison-
ing) is 2-PAM (protopam chloride). Atropine is given for both organophos-
phate and carbamate poisoning to control excessive salivation, vomiting,
frequent urination and defecation, and to reverse a slow heart rate. Seizures are
controlled with diazepam (Valium) or barbiturates.

In the event of skin exposure, give the dog a bath with soapy water and
rinse thoroughly to remove residual insecticide.

Chlorinated Hydrocarbons

These compounds, of which the prototype is DDT, are added to sprays and
dusts to control plant pests. Their use has been curtailed because of persistent
toxicity in the environment. Only lindane and methoxychlor are approved
for use around livestock. Chlorinated hydrocarbons are readily inhaled and
easily absorbed through the skin. Toxicity can occur from repeated or exces-
sive exposure.
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Signs of toxicity appear rapidly. They include hyperexcitability with twitch-
ing of the face, followed by muscle tremors that begin at the head and progress
back to involve the neck, shoulder, trunk, and rear legs. Seizures and convul-
sions are followed by respiratory paralysis and death.

Treatment: There is no specific antidote. Treatment includes supporting
life functions, removing ingested poison from the stomach, and controlling
seizures.

Pyrethrins and Pyrethroids

These compounds are incorporated into many insecticidal shampoos, sprays,
dusts, dips, foggers, and sprays. Pyrethrins and the synthetic pyrethroids are
much safer to use on and around dogs (and humans) than are other insecti-
cides, and they are being used more widely. Many over-the-counter topical
flea-control products have concentrated pyrethrins as their active ingredi-
ents. Some dogs may be adversely affected by that level of pyrethrins.
Common chemicals in this class include permethrin, allethrin, fenvalerate,
resmethrin, and sumethrin.

Signs of toxicity include drooling, depression, muscle tremors, staggering,
vomiting, and rapid labored breathing. Toxicity occurs primarily in small
dogs. Death is rare. Simultaneous exposure to organophosphates increases the
toxicity of pyrethroids.

Treatment: Induce vomiting (see page 25) within two hours of ingestion.
Call your veterinarian for further instructions. Do not induce vomiting if the
product contains a petroleum distillate. With signs of toxicity, proceed imme-
diately to the veterinary clinic.

For topical exposure, remove residual insecticide by bathing the dog in
lukewarm water and Dawn dishwashing soap or canine shampoo to strip out
the chemicals. (Do not use flea shampoo.) Rinse very thoroughly. Bathing in
hot or cold water may actually increase the rate of absorption or cause
hypothermia, which increases toxicity. After bathing, keep the dog warm.

Prevention: Most cases of poisoning occur because of improper application
of flea-control products. That may be because the product is being used more
often than the instructions call for, or is being combined with another flea-
control product. Follow all instructions carefully.

Arsenic

This heavy metal is used in herbicides, insecticides, and wood preservatives.
Sodium and potassium arsenate are used in ant poisons. Arsenic has a very
rapid action and therefore poses a major risk for accidental poisoning. Death
can occur quickly, even before symptoms are observed. Fortunately, the use of
arsenic has been greatly curtailed.

Signs of poisoning include thirst, drooling, vomiting, staggering, intense
abdominal pain, cramps, diarrhea, paralysis, and death. The breath of the dog
has a strong garlic odor.
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Treatment: Proceed at once to the nearest emergency veterinary facility.
BAL (British Anti Lewisite) is a specific antidote and should be given as soon
as the diagnosis is suspected.

GARBAGE AND FOOD POISONS

Dogs who scavenge come into contact with garbage, decomposing food, and
carrion, some of which contain endotoxins produced by bacteria and molds.
Once ingested, these endotoxins are absorbed and poison the dog.

Signs appear within two to six hours. They include an acute painful
abdomen accompanied by vomiting and diarrhea (often bloody). The dog
may have noticeably bad breath. Shock and death can occur in severe cases.

Treatment: If you see your dog eating garbage or a dead animal, immedi-
ately induce vomiting (see page 25). Follow with liquid Pepto-Bismol; give a
dose every 12 hours for two days. Administer by plastic syringe (see page 572
for more information on administration and dosage). If you have trouble get-
ting the liquid into your dog, use the tablets. Try to keep your dog well
hydrated.

Mild cases recover in one to two days. If the dog begins to vomit or devel-
ops other signs of poisoning, notify your veterinarian.

CHOCOLATE

Most dogs like chocolate, but it can be dangerous. Chocolate contains
methylxanthines (made up of caffeine and the alkaloid theobromine).
Methylxanthines are not toxic to people in the concentrations found in
candy and baked goods, but when ingested by dogs the effects can be lethal.
Although some dogs tolerate chocolate far better than others, note that a dog
who weighs 5 to 10 pounds (2.3 to 4.5 kg) could die after eating as little as 4
ounces (113 g) of baking chocolate (not candy); a dog who weighs 20 to 40
pounds (9 to 18 kg) after eating as little as 16 ounces (450 g); and a larger dog
after eating two pounds (about 1 kg). Dogs have been poisoned by eating an
entire pan of brownies or a chocolate cake.

Signs of chocolate toxicity occur within hours after the dog ingests the
chocolate. They include hyperexcitability, vomiting, frequent urination, diar-
rthea, rapid breathing, weakness, seizures, and coma. Death, which is rare,
occurs by cardiac arrest.

Treatment: If you know your dog has eaten chocolate within the past six
hours and he has not already vomited, induce vomiting (see page 25). Record
the type and amount of chocolate ingested (sweet and semisweet chocolate in
candy bars is not nearly as toxic as baking chocolate). Then call your veteri-
narian for further instructions.
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Prevention: Use commercial dog products as treats. Keep all chocolate
stored securely to prevent accidental ingestion. Make sure everyone in your
family, especially the children, understands that chocolate is dangerous for dogs.

RAISINS, GRAPES, AND OTHER FOOD POISONS

Dogs who eat raisins and grapes are at risk for acute and possibly fatal kidney
failure. Most dogs will vomit some of the raisins or grapes within hours of eating
them, but the damage may already be done. Dogs suffering from grape poisoning
stop eating, develop diarrhea, and become quiet with signs of abdominal pain.
Eventually the blood calcium levels go up and kidney failure follows.

If your dog has eaten raisins or grapes, induce vomiting as soon as you can
and take your dog to your veterinarian. He may need to stay for fluid therapy
to flush out the toxins.

Macadamia nuts are another food that can be toxic to dogs. Dogs who have
eaten these nuts will show mild to severe weakness in the rear legs. So far, dogs
seem to recover with time, but treating with activated charcoal hastens recovery.

Onions have sulfur compounds that can lead to a special type of hemolytic
anemia. This does not usually cause acute toxicity signs, but will be picked up
on blood work. If your dog has ingested onions, induce vomiting and follow
that with activated charcoal.

The active yeast in raw bread dough will produce ethanol as the bread
rises. This can lead to ethanol poisoning in dogs who ingest it. Unsteady gait
and unusual behavior may be the first signs noted. The dog should be taken to
your veterinarian, where fluid therapy, along with activated charcoal and pos-
sibly the antidote yohimbine, may be administered.

Xylitol is an artificial sweetener used by many diabetic people and people
who are dieting. Xylitol can cause a dramatic and rapid drop in blood sugar in
dogs, and possibly fatal liver damage. If your dog consumes xylitol, even just
in sugar-free gum, induce vomiting and contact your veterinarian.

CORROSIVE HOUSEHOLD PRODUCTS

Corrosive and caustic chemicals (acids and alkalis) are found in household
cleaners, toilet bowl cleaners, dishwasher detergents, anti-rust compounds,
alkaline batteries, drain decloggers, and commercial solvents. When ingested,
they cause burns of the mouth, esophagus, and stomach. Severe cases cause
perforations of the stomach and strictures of the esophagus, which may
develop over time due to the tissue damage.

Treatment: Do not induce vomiting. Vomiting can result in rupture of the
stomach and burns of the esophagus. Rinse the dog’s mouth immediately after
contact and take him as quickly as possible to the nearest veterinary clinic. If
you can’t get to the vet very quickly, give the dog water or milk (30 ml per 6
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pounds or 2.7 kg of body weight) by plastic syringe to dilute the acid or alkali
in the stomach.

The practice of giving an acid to neutralize an alkali and vice versa is no
longer recommended, because it causes heat injury to the tissues.

With topical exposure, flush the area with water for 30 minutes. If the sub-
stance is in the dog’s eyes, see Burns of the Eyes, page 179.

PETROLEUM PRODUCTS

Gasoline, kerosene, and turpentine can cause pneumonia if aspirated or
inhaled. (Ingesting them usually causes gastrointestinal upset, but is not as
serious.) Signs of toxicity include vomiting, rapid labored breathing, tremors,
convulsions, and coma. Death is by respiratory failure.

Treatment: Do not induce vomiting. Treat as described in the previous sec-
tion on for corrosive household products (page 34). Flush the mouth with
water to remove petroleum residue. Petroleum products are extremely irritat-
ing to the skin and must be removed as quickly as possible. Bathe the skin
using warm soapy water. For tar in the coat, see Special Bath Problems, page 111.

PoISONOUS PLANTS

Eating plants and vegetation is not a common cause of poisoning in dogs, but
it does occur. Puppies going through the chewing stage are more likely to
ingest indoor and outdoor plants. In adult dogs, chewing on plants may be a
sign of boredom or frustration associated with separation anxiety or a recent
change in the household routine. The variety of potentially poisonous plants
and shrubs allows for a wide range of symptoms. Signs include mouth irrita-
tion, drooling, vomiting, diarrhea, hallucinations, rapid labored breathing,
staggering, muscle tremors, seizures, coma, and death. Some plants cause sud-
den death without premonitory signs. Other plants contain chemicals that are
extremely irritating to the skin.

Milkweed, lily-of-the-valley, laurel, azalea, foxglove, and oleander all con-
tain cardiac glycosides of the digitalis class. Even though these plants have a
bitter taste, pets do sometimes eat enough to cause death. Ornamental plants
of the nightshade family, including Chinese lantern, Christmas cherry, and
ornamental pepper, contain solanines that are toxic to the gastrointestinal
system and brain. They, too, are a rare cause of death.

You'll find a list of common toxic plants, shrubs, and trees on pages 36-38,
but this list does not include all potentially poisonous plants. If you’re not sure
about a plant, ask your veterinarian or the local plant nursery. The ASPCA
also has a list of poisonous plants on its website (www.aspca.org). Your local
Cooperative Extension is often a good source of information about poisonous
plants. Note that with some plants, only certain parts are toxic. With others,
the whole plant is poisonous.
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Treatment: If you suspect your dog has ingested a poisonous plant, induce
vomiting (see page 25) and call your veterinarian for further instructions.
Prevention: To prevent houseplant poisoning, determine which plants are
toxic and either dispose of them or keep them in a place the dog is unable to
reach. Outside, be careful of any sticks you throw for your dog that he may
chew on. Fence off dangerous plants so your dog can’t reach them.

Indoor Plants with Toxic Effects

Houseplants that cause a skin reaction after contact with the skin or mouth

Chrysanthemum
Creeping fig

Poinsettia

Weeping fig

Irritating plants, some of which contain oxalic acid, which causes mouth swelling,
difficulty swallowing, respiratory problems, and gastrointestinal upsets

Arrowhead vine

Boston ivy

Caladium

Calla or arum lily
Dumbcane (diffenbachia)
Elephant’s ear

Emerald duke

Heart leaf (philodendron)
Jack-in-the-pulpit
Majesty

Malanga

Marble queen
Mother-in-law plant
Neththyis

Parlor ivy

Pothos or devil’s lily

Peace lily

Red princess

Saddle leaf (philodendron)
Split leaf (philodendron)

Tuberous begonia

Plants that contain a wide variety of poisons—most cause vomiting, an acutely
painful abdomen, and cramps; some cause tremors, heart and respiratory andfor
kidney problems, which are difficult for owners to interpret

Amaryllis
Asparagus fern
Azalea
Bird-of-paradise
Creeping Charlie
Crown of thorns

Elephant’s ear

vy species
Jerusalem cherry
Nightshade

Pot mum

Ripple ivy
Spider mum
Sprangeri fern

Umbrella plant
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Outdoor Plants with Toxic Effects

Outdoor plants that can cause vomiting and diarrhea

Bittersweet woody Indian turnip
Castor bean Indian tobacco
Daffodil Larkspur woody
Delphinium Poke weed
Foxglove Skunk cabbage
Ground cherry Soapberry
Wisteria

Trees and shrubs that may cause vomiting, painful abdomen, and diarrhea

American yew English yew
Apricot Horse chestnut
Almond Japanese plum
Azalea (rhododendron) Mock orange
Balsam pear Monkey pod
Bird-of-paradise bush Peach
Buckeye Privet
Cherry Rain tree
English holly Western black locust yew
Wild cherry
Outdoor plants with varied toxic effects
Angel’s trumpet Mescal bean
Buttercup Moonseed
Dologeton Mushrooms
Dutchman’s breeches Nightshade
Jasmine Pigweed
Jimsonweed Poison hemlock
Locoweed Rhubarb
Lupine Spinach
May apple Sunburned potato
Matrimony vine Tomato vine
Water hemlock

continued
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Outdoor Plants with Toxic Effects (continued)

Hallucinogens

Locoweed Nutmeg
Marijuana Periwinkle
Morning glory Peyote

Poppy

Outdoor plants that cause convulsions

Chinaberry Nux vomica
Coriaria Water hemlock
Moonweed

LEAD

Lead is found in fishing weights and is a base for some artists’ paints. Other
sources of lead include linoleum, drywall (sheetrock), batteries, plumbing
materials, putty, lead foil, solder, golf balls, old paint chips, and tar paper. The
use of commercial lead-free paints has significantly reduced the frequency of
lead intoxication. Poisoning occurs primarily in puppies and dogs who chew
and swallow objects that contain lead. Toxicity usually requires repeated
exposure.

Acute lead intoxication is characterized by vomiting and a very painful
abdomen. With chronic exposure, a variety of central nervous system signs
can develop. They include seizures, uncoordinated gait, excitation, continu-
ous barking, attacks of hysteria, weakness, stupor, and blindness. Chewing and
champing fits may be mistaken for the encephalitis of distemper.

Treatment: If you suspect your dog has ingested lead, induce vomiting (see
page 25). Seek veterinary attention. Blood tests will be done to check for lead
levels. Specific antidotes to bind and remove lead from the dog’s system are
available from your veterinarian.

ZINC

Pennies made after 1982 have a zinc core. This heavy metal can be toxic to
dogs, leading to hemolytic anemia, blood in the urine, and possible kidney
failure. If you see your dog ingest pennies, induce vomiting. Many times, clin-
ical signs do not show up for days, as the stomach acid dissolves the metal.
Surgery to remove any pennies may be required and your dog may need hospi-
talization for fluids and to attempt therapy to chelate (remove from the body)
the zinc.
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TOAD AND SALAMANDER POISONING

There are two species of poisonous toads in the United States: the Colorado
River toad, found in the Southwest and Hawaii; and the marine toad, found
in Florida. There is one species of poisonous salamander: the California newt,
found in California.

All toads, even the ones that aren’t poisonous, have a bad taste. Dogs who
mouth them slobber, spit, and drool. This does not necessarily mean the dog
has been poisoned. Toxicity depends upon the virulence of the toad or sala-
mander venom, the size of the dog, and the amount of poison absorbed. The
marine toad, for example, is highly poisonous, causing death in as few as 15
minutes.

Symptoms can vary from slobbering to convulsions, blindness, and death.
Puppies and small dogs are more likely to develop toxicity.

Treatment: Repeatedly flush the dog’s mouth using a garden hose, if neces-
sary, and induce vomiting (see page 25). Be prepared to administer CPR (see
page 8). Dogs with salamander poisoning generally recover quickly.

Insect Stings and Bites

The stings of bees, wasps, and yellow jackets, and the bites of ants all cause
painful swelling and redness at the site of the sting, usually on a hairless area
such as the nose or feet. The swelling may include the face and neck, even if
the dog was not stung on the face. If the dog is stung many times, he could go
into shock as a result of absorbed toxins. Occasionally, anaphylactic shock
(see page 13) develops in a dog who has been stung in the past.

The bites of black widow and brown recluse spiders are toxic to animals.
The first sign is sharp pain at the site of the bite. Later the dog develops
intense excitability, fever, weakness, and muscle and joint pains. Seizures,
shock, and death can occur, especially with the bite of the black widow spider.
An antivenin is available to treat these bites.

The stings of centipedes and scorpions cause a local reaction and, at times,
severe illness. These bites heal slowly.

The bites of fleas, ticks, and other common insect parasites are discussed in
chapter 4.

Treatment:

1. Identify the insect.

2. If the stinger is found (a small black sac), remove it by scraping it out
with your fingernail or a credit card. Do not squeeze or use tweezers, as
this can inject more venom. (Only bees leave their stingers behind.)

3. Make a paste of baking soda and water and apply it directly to the sting.



40 ¢ DOG OWNER’S HOME VETERINARY HANDBOOK

4. Apply an ice pack to relieve the pain and swelling.
5. Apply calamine lotion to relieve the itching.

6. Your veterinarian may prescribe an antihistamine.

If the dog exhibits signs of hypersensitivity to the venom (agitation, face
scratching, drooling, vomiting, diarrhea, difficulty breathing, collapse, or
seizures), take him at once to the nearest veterinary facility for treatment of
anaphylactic shock.

If your dog has a severe reaction to a bee sting, you should consult your vet-
erinarian about keeping an Epi Pen kit available (the Epi Pen is a prepackaged
injection of epinephrine used to counteract an anaphylactic reaction) and
discuss the proper dose for your dog.

Snakebites

Poisonous and nonpoisonous snakes are widely distributed throughout North
America. Ninety percent of snakebites in dogs involve the head and legs.

In the United States there are four types of poisonous snakes: cotton-
mouths (also called water moccasins), rattlesnakes, copperheads, and coral
snakes. The diagnosis of poisonous snakebite is made by the appearance of the
bite, the behavior of the animal, and your identification of the species of
snake.

In general, bites of nonpoisonous snakes do not cause swelling or pain.
They show teeth marks in the shape of a horseshoe, but no fang marks.

PiT VIPERS (RATTLESNAKES, COTTONMOUTHS, AND COPPERHEADS)

You can identify these species by their large size (4 to 8 feet, 1.2 to 2.4 m,
long), triangular heads, pits below and between the eyes, elliptical pupils,
rough scales, and the presence of retractable fangs in the upper jaw.

The bite: You may see one or two bleeding puncture wounds in the skin;
these are fang marks. These marks may not be visible because of the dog’s
coat. The pain is immediate and severe. The tissues are swollen and discol-
ored due to bleeding at the site of the bite.

Note that 25 percent of poisonous snakebites lack venom and thus do not
produce a local reaction. While absence of local swelling and pain is a good
sign, it does not guarantee the dog won’t become sick. Severe venom poison-
ing has been known to occur without a local reaction.

The dog’s behavior: Signs of envenomation may take several hours to
appear because of variables such as time of the year, species of the snake, tox-
icity of the venom, amount injected, location of the bite, and size and health
of the dog. The amount of venom injected bears no relationship to the size of
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Pit
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Compare the characteristics of pit vipers and nonpoisonous snakes. Note the ellip-
tical pupil, pit below the eye, large fangs, characteristic bite, and single row of sub-
caudal plates on the belly of the pit viper.

the snake. Signs of venom poisoning include extreme restlessness, panting,
drooling, vomiting, diarrhea, uncoordinated gait, respiratory depression,
shock, and sometimes death.

CORAL SNAKES

Identify this snake by its rather small size (less than 3 feet, .9 m, long), small
head with black nose, and brightly colored alternating bands (red, yellow, and
black) fully encircling the body. The fangs in the upper jaw are not retractable.

The bite: The puncture wounds from a bite are small and the pain is mild.
There is little local reaction.
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The dog’s behavior: Coral snake venom is neurotoxic, meaning it affects
the nerves and causes weakness and paralysis. Signs may be delayed for several
hours. They include muscle twitching, pinpoint pupils, weakness, difficulty
swallowing, shock, and collapse. Death is by respiratory paralysis.

TREATING SNAKEBITES

First identify the snake and look at the bite. If the snake is not poisonous, clean
and dress the wound as described in the section on Wounds (on this page). If it
appears the dog has been bitten by a poisonous snake, proceed at once to the vet-
erinary hospital. (If the snake has been killed, take it with you for identification.
If not, try to describe it as completely as you can.) Some specific precautions:

o Keep the dog quiet. Venom spreads rapidly. Excitement, exercise, and
struggling increase the rate of absorption. If possible, carry the dog.

¢ Do not wash the wound, as this increases venom absorption.
® Do not apply ice, as this does not slow absorption and can damage tissue.

¢ Do not make cuts over the wound and/or attempt to suck out the
venom. This is never successful and you could absorb venom.

® Be aware that the snake’s fangs may be venomous for up to two hours
after it dies, even if you have cut off the head.

Veterinary treatment involves respiratory and circulatory support, antihist-
amines, intravenous fluids, and species-specific antivenin. The earlier the
antivenin is given, the better the results. Because signs of envenomation are
often delayed, all dogs who have been bitten by a poisonous snake—even
those who don’t show signs—should be hospitalized and observed for 24 hours.

If you live in an area where your dog is likely to come in contact with poison-
ous snakes, you may choose to take him through sensitization training. A skilled
professional will use an electric collar to train your dog to fear and avoid snakes.

Wounds

The two most important goals in treating wounds are to stop the bleeding and
to prevent infection. Wounds are painful, so be prepared to restrain and muz-
zle the dog before treating the wound.

CONTROLLING BLEEDING

Bleeding may be arterial (bright red blood will spurt out) or venous (dark red
blood will ooze out), or sometimes both. Do not wipe a wound that has
stopped bleeding, as this will dislodge the clot. Similarly, don’t pour hydrogen
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peroxide on a fresh wound. Peroxide dissolves clots and starts a fresh round of
bleeding. It may also damage the tissues and delay healing.

The two methods used to control bleeding in an emergency situation are a
pressure dressing and a tourniquet.

Pressure Dressing

The most effective and safest method for controlling bleeding is to apply pressure
directly to the wound. Take several sterile gauze squares (or, in an emergency,
use any clean cloth such as a thickly folded pad of clothing) and place over
the wound. Apply direct pressure for 5 to 10 minutes. Leave the dressing in
place and bandage snugly. If material for bandaging is not available, hold the
pack in place until help arrives.

Watch for signs of swelling of the limb below the pressure pack (see Foot
and Leg Bandages, page 47). This indicates impaired circulation. If you see
these signs, the bandage must be loosened or removed. Consider adding more
bulk to the pack and apply a second bandage over the first. Transport the dog
to a veterinary hospital.

Tourniquet

Tourniquets can be used on the extremities and tail to control arterial bleed-
ing that can’t be controlled with a pressure pack. Towrniquets should never be
used if bleeding can be controlled by direct pressure. Always place the tourniquet
above the wound (between the wound and the heart).

j'.
A tourniquet should be used only if ... and tightened by twisting.
bleeding cannot be controlled with a

pressure dressing. The tourniquet is

looped twice around the leg . . .
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A suitable tourniquet can be made from a piece of cloth, belt, tire, or length
of gauze. Loop the tourniquet around the limb as shown in the photo on page
43. Then tighten it by hand or with a stick inserted beneath the loop. Twist
the loop until the bleeding stops.

A tourniquet should be loosened every 10 minutes to prevent tissue hypoxia
and to check for persistent bleeding. If bleeding has stopped, apply a pressure
bandage as described in the previous section. If bleeding continues, let the blood
flow for 30 seconds and then retighten the tourniquet for another 10 minutes.

TREATING WOUNDS

Nearly all animal wounds are contaminated with dirt and bacteria. Proper
care and handling will reduce the risk of tetanus and prevent many infections.
Before handling a wound, make sure your hands and instruments are clean.
The five steps in wound care are:

Skin preparation

Wound irrigation

Wound closure

1.
2.
3. Debridement
4.
5. Bandaging

Skin Preparation

Remove the original pressure dressing and cleanse the area around the wound
with a surgical scrub solution. The most commonly used solutions are
Betadine (povidone-iodine) and Nolvasan (chlorhexidine diacetate). Both
products are extremely irritating to exposed tissue in the concentrations pro-
vided in the stock solutions (Betadine 10 percent, chlorhexidine 2 percent),
so be very careful that the solution does not get in the wound while scrubbing
the skin around it. Dilute the solution to weak tea color for Betadine or pale
blue color for Nolvasan.

Three-percent hydrogen peroxide, often recommended as a wound
cleanser, has little value as an antiseptic and is extremely toxic to tissues.

After the scrub, start at the edges of the wound and clip the dog’s coat back
far enough to prevent any long hairs from getting into the wound.

Wound Irrigation

The purpose of irrigation is to remove dirt and bacteria. The gentlest and
most effective method of wound cleansing is by lavage, which involves irrigat-
ing the wound with large amounts of fluid until the tissues are clean and glis-
tening. Do not vigorously cleanse the wound using a brush or gauze pad
because this causes bleeding and traumatizes the exposed tissue.
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Tap water is an acceptable and convenient irrigating solution. Tap water
has a negligible bacterial count and is known to cause less tissue reaction than
sterile or distilled water.

If possible, add chlorhexidine solution or Betadine solution to the tap
water for antibacterial activity. Chlorhexidine has the greater residual anti-
septic effect, but either antiseptic solution (not soap solutions) is satisfactory
when correctly diluted. To dilute chlorhexidine, add 25 ml of the 2 percent
stock solution to 2 quarts of water (2 1), making a 0.05 percent irrigating solu-
tion. To dilute Betadine, add 10 ml of the 10 percent stock solution to 2
quarts of water to make a 0.2 percent irrigating solution.

The effectiveness of the irrigation is related to the volume and pressure of
the fluid used. A bulb syringe is a low-pressure system. It is least effective and
requires more fluid to achieve satisfactory irrigation. A large plastic syringe
removes a moderate amount of dirt and bacteria. A home Water Pik unit
(used by people to clean their teeth) or a commercial lavage unit that pro-
vides a high-pressure stream of fluid is the most effective.

A garden hose with a pressure nozzle for the initial lavage, or a kitchen sink
spray unit, followed by one of the methods just described to deliver the anti-
septic, is a good alternative. You want to flush and clean the wound, not force
dirt deeper into the tissues. Angle your flow of liquid to accomplish that and
let the fluid pool to bring debris to the surface.

Debridement

Debridement means removing dying tissue and any remaining foreign matter
using tissue forceps (tweezers) and scissors or a scalpel. Debridement requires
experience to determine the difference between normal and devitalized tissue,
and instruments to control hemorrhage and close the wound. Accordingly,
wounds that require debridement and closure should be treated by a veterinarian.

Closure

Fresh lacerations on the lips, face, eyelids, and ears are best sutured or stapled
to prevent infection, minimize scarring, and speed recovery. Lacerations
longer than half an inch (1.25 cm) on the body and extremities probably
should be closed, but small lacerations may not need to be. Small V-shaped
lacerations heal best if they are closed.

Wounds contaminated by dirt and debris are quite likely to become
infected if closed at the time of injury. These wounds should be left open or
sutured around a drain that can be used for through-and-through irrigation.
Similarly, wounds older than 12 hours should not be closed without drainage.
Suturing or stapling should be avoided if the wound appears to be infected (is
red, swollen, or has a surface discharge).

Your veterinarian may decide to close a wound that has been left open for
several days and has developed a bed of clean tissue. Wounds that are clean
after several days are resistant to infection and usually can be closed with
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impunity. Suturing such a wound is
called delayed primary closure.

The length of time sutures or staples
should remain in place depends on the
wound’s location and other character-
istics. Most sutures and staples can be
removed after 10 to 14 days.

Puncture Wounds

Puncture wounds are caused by bites
and pointed objects. Animal bites, in
particular, are heavily contaminated
with bacteria. Bleeding may occur.
There may also be bruising, particu-
larly if the dog was picked up in the
teeth of a bigger dog and shaken.
Puncture wounds are often concealed
by the dog’s coat and may be easily
overlooked until an abscess develops a
few days later.

Treatment of a puncture wound requires a veterinarian. It involves surgi-
cally enlarging the skin opening to provide drainage, after which the area is
irrigated with a dilute antiseptic surgical solution. These wounds should not
be closed. If there is a large, open wound area, parts of the wound may be
sutured with a drain left in place to allow air to get in and discharge to
drainage. With all animal bites, keep in mind the possibility of rabies. If it is a
bite wound from an unknown animal, a rabies booster may be needed.

Antibiotics are frequently prescribed for bite wounds and wounds that are
heavily contaminated, such as puncture wounds.

N

A wound sutured around a drain allows
for through-and-through flushing.

Home Treatment

Small open wounds can be treated at home without sutures or staples.
Medicate twice a day with a topical antibiotic ointment such as triple antibi-
otic. The wound can be left open or covered with a dressing. Make sure the
dog is not constantly licking it. You can cover the area with a sock or a T-shirt
to keep the dog away from the wound.

Infected wounds that are draining pus require the application of moist ster-
ile compresses. A number of topical antiseptics are effective in treating super-
ficial wound infections. They include chlorhexidine and Betadine (diluted as
described in Wound Irrigation, page 44), Furacin (both the topical cream and
0.2 percent solution), 1 percent Silvadene cream, and topical antibiotics con-
taining bacitracin, neomycin, and polymyxin B (triple antibiotic). Apply the
topical antibiotic directly to the wound or place it first on a gauze pad.
Change the dressing once or twice a day to facilitate pus drainage.
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BANDAGING A WOUND

Wounds may be left open or bandaged, depending on their location and other
factors. Wounds on the head and neck are often left open to facilitate treat-
ment. Many wounds of the upper body are difficult to bandage and do not
benefit greatly from being covered.

Bandaging has the advantage of protecting the wound from dirt and con-
taminants. [t also restricts movement, compresses skin flaps, eliminates pock-
ets of serum, keeps the edges of the wound from pulling apart, and prevents
the dog from biting and licking at the wound. Bandaging is most effective for
wounds to the extremities. In fact, nearly all leg and foot wounds can benefit
from a bandage.

Dressings over draining or infected wounds must be changed once or twice
a day. The bandage should be bulky enough to absorb the drainage without
soaking through.

Foot and Leg Bandages

To bandage the foot, place several sterile gauze pads over the wound and
secure with surgical adhesive tape. Be careful not to make the tape too tight.
To secure a foot dressing, you will need to continue the bandage up the leg.

For leg wounds, cover the wound with sterile gauze pads. On top, pad the
entire leg with plenty of cotton so the dressing won’t become too tight and
interfere with the circulation. Wrap first with roll gauze, then wrap the leg
with elastic tape or bandage, as shown in the photographs on page 48. Your
veterinarian or a veterinary technician can show you the best way to bandage
a particular wound.

L e—_
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To bandage a foot with a lacerated pad, Secure the gauze with surgical adhesive

first place the foot on several layers of  tape.
sterile gauze.
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L | Finish with a leg bandage to hold the foot
~_ bandage in place.

Veterinary wraps such as Vet Wrap work well, but you need practice to
have the right amount of tension so you don’t cut off circulation. Flex the
knee and foot several times to be sure the bandage is not too tight and that
there is good movement at the joints.

Over the next few hours, check the toes for coolness and observe the feet for
swelling. Swelling of the leg below a bandage will be seen in the toes. When the
toes are swollen, the nails are spread apart instead of being side by side. If this
swelling is not treated by removing the bandage, the foot becomes cold and
loses feeling. If there is any question about circulation, remove the bandage.

Put a plastic bag over a leg bandage when the dog goes outside so it will
stay clean and dry. Use a sock or a T-shirt to protect the bandage or to cover
wounds that are difficult to bandage.

Bandages over clean, healing wounds can be changed every two days, but
should be inspected three or four times a day for signs of constriction, limb
swelling, slippage, drainage, or soiling. With prolonged bandaging, watch for
moisture between the toes. If there are signs of any of these problems, replace
the bandage.

Wounds on the foot or leg may be covered with a splint as well as a band-
age. The splint minimizes movement of the area and speeds healing. Watch
for sores from a splint rubbing on the skin.
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To make a leg bandage,
apply a gauze square over
the wound and pad the
leg well.

Wrap the leg with an
elastic tape or bandage.
Do not stretch the elastic
wrap as you apply it, or
the dressing will be too
tight. Check toes for
swelling or redness at
least three or four times
a day.

The finished dressing; it
should be changed every
two days.
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Many-Tailed Bandage

A many-tailed bandage
protects skin from
scratching and biting, and
| is far more comfortable

% than a restrictive collar.

This type of bandage is used to hold dressings in place and to protect the cov-
ered skin from the dog’s scratching and biting. It is made by taking a rectangu-
lar piece of clean cloth and cutting the sides to make tails. Tie the tails
together over the dog’s back to hold the bandage in place.

An eye bandage, properly applied.

Eye Bandage

Your veterinarian may prescribe an eye
bandage to help treat an eye ailment.
Place a sterile gauze square over the
affected eye and hold it in place by tap-
ing it around the head with one-inch-
wide surgical adhesive. Be careful not
to wrap the tape too tight. Apply the
dressing so that the dog’s ears are free.
You may have to change the dressing
from time to time to apply medication
to the eye. Many dogs will need to wear
an Elizabethan collar or a BiteNot col-
lar to keep them from rubbing or paw-
ing at the bandage.



Chapter

(GASTROINTESTINAL
PARASITES

Although nearly all dogs are infested with parasites at one time or another, most
develop an immunity that keeps the parasite population in check. This immunity
can break down, however, under conditions of stress or ill health. When that hap-
pens, the worms increase in number and eventually produce signs of intestinal
infection, including diarrhea, weight loss, anemia, and blood in the feces.

Dogs develop the highest level of immunity to worms that have a larval
phase that migrates in tissue. These are the ascarids, hookworms, and thread-
worms. Whipworms and tapeworms do not have a migratory phase and thus
produce little immunity.

Immunosuppressive drugs such as cortisone have been shown to activate
large numbers of encysted hookworm larvae. Stressful events such as preg-
nancy, surgery, severe illness, trauma, and emotional upsets (such as shipping
or going to a new home) can also activate dormant larvae.

Deworming Puppies and Adult Dogs

Although some deworming medications are effective against more than one
species of worm, no single medication is effective against them all. A specific
diagnosis is necessary to choose the safest and most effective drug. This
requires an examination of the dog’s stool and determining whether the para-
site is in the egg, larval, or adult stage. It is not advisable to deworm a dog suf-
fering from an unexplained illness that is assumed to be caused by “worms.”

All anthelmintics (medications that act to expel or destroy parasitic worms)
are poisons—meant to poison the worm but not the dog. Dogs debilitated by
heartworms or some other infestation may be too weak to resist the toxicity of
the dewormer. Be sure to check with your veterinarian before using any
dewormer. It is also important to give the medication exactly as prescribed.

Deworming agents that are effective against various species of worm are
listed in the table on pages 54-55.

51
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Hookworms

Roundworm

Whipworms

Tapeworm

These drawings show the relative size and appearance of common canine adult
worms and eggs. The eggs are magnified 500 times.

DEWORMING PUPPIES

Most young puppies are infested with ascarids. Other worm parasites may also
be present, but they’re not as common. It is advisable to have your veterinar-
ian check your puppy’s stool before deworming for ascarids, because if other
worms are present, a broad-spectrum deworming agent may be recommended.

Puppies should be dewormed at 2 weeks of age (before ascarid eggs are
passed in the stool) and again at 4, 6, and 8 weeks of age. Then, it’s prudent to
put them on a monthly heartworm preventive for life that also protects the
dog against other parsites, or at least continue monthly deworming for six
months. This schedule kills all ascarids, whether acquired in utero, through
infected mother’s milk, or by ingesting the eggs. Pyrantel pamoate (Nemex or
Strongid) is an excellent choice for ascarids and can be safely given to 2-
week-old puppies. It is available as a liquid suspension or tablet (see How to
Give Medications, page 566).
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Worm medications can be harmful to puppies that are ill from a respiratory
infection, chilled, crowded in unsanitary surroundings or abruptly weaned from
their mothers. Stressful conditions such as these should be corrected before
administering the dewormer. Do not deworm a puppy who has diarrhea unless
your veterinarian has determined that the diarrhea is caused by the parasite.

DEWORMING ADULT DOGS

Most veterinarians recommend that adult dogs be dewormed only when there
is specific reason to do so, such as when eggs or parasites are found during a
fecal examination. Dogs can also be kept on a yearlong heartworm preventive
that also protects against many of the intestinal parasites. All dogs should
have a fecal examination done at least once a year.

Most dogs carry ascarids as encysted larvae, but intestinal infestation by
the adult worm is rare in the healthy dog. Hookworms are likely to be a prob-
lem in adults only during periods of stress. Only milbemycin (Interceptor) is
effective against encysted hookworm larvae.

Whipworms are a frequent cause of acute and chronic diarrhea in adult
dogs. They are difficult to diagnose on routine fecal examination. Eradication
requires the use of specific agents not commonly used for other worms.

Tapeworms are common in dogs but, fortunately, cause few symptoms. The
worm segments are easy to detect in the stool. Threadworms are not common.
Very few agents are effective against this parasite.

A brood bitch should have her stool checked before breeding. If parasites
are found, she should be dewormed. Deworming during pregnancy should be
done only as determined by your veterinarian. Note that some dewormers are
contraindicated during pregnancy (see the table on pages 54-55).

How to Control Worms

The life cycle of most worms is such that the possibility of reinfestation is
great. To keep worms under control, you must destroy the eggs and larvae
before they reinfest the dog. This means good sanitation and maintaining
clean, dry quarters.

Dogs should not be kenneled with dirt runs, which provide ideal condi-
tions for seeding eggs and larvae. A watertight surface, such as cement, is the
easiest to keep clean. Gravel is a good substitute. It provides effective
drainage and allows for easy removal of stools. Hose down each kennel or run
daily and allow it to dry in the sun.

Remove stools daily from runs and pens. Lawns should be cut short and
watered only when necessary. Stools in the yard should be removed every day.

Concrete and gravel surfaces can be disinfected with lime or salt. Lime is
an alkaline corrosive, so hose down all pens after disinfecting with lime to
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prevent injury to dogs. Borax (1 ounce per 10 square feet, 30 ml per 1 square
meter) is another good disinfectant.

Kennels in which the dogs have persistent problems with worms usually
have other problems as well, including chronic skin diseases and recurrent
respiratory infections. Steps must be taken to improve the management of the
kennel, especially the sanitation.

Fleas, lice, cockroaches, beetles, water bugs, and rodents are intermediate
hosts of tapeworms and ascarids. To control reinfestation, it is necessary to get
rid of these pests (see Disinfecting the Premises, page 133).

Many intestinal parasites spend their larval stages in other animals and
develop into adults only when the dog eats one of these animals. Preventing
dogs from roaming and hunting will reduce their exposure to parasites, as well
as toxic substances and poisons. Be sure to thoroughly cook all fresh meat
before feeding it to your dog.

Heartworm preventives, such as Interceptor, also prevent and control
ascarids, hookworms, and whipworms. Heartgard Plus controls ascarids and
hookworms but not whipworms. These agents are given in low dosages. The
beneficial effect lasts only as long as you give the medication.

Ascarids (Roundworms)

Ascarids are the most frequent worm parasite in dogs and cats. There are two
species that commonly infect dogs: Toxocara canis and Toxascaris leonina.
Adult roundworms live in the stomach and intestines and can grow to 7
inches (18 cm) long. A female may lay 200,000 eggs in a day. The eggs are
protected by a hard shell. They are extremely hardy and can live for months
or years in the soil.

There are four ways dogs can become infected with roundworms. Prenatal
infection occurs when the larvae migrate through the placenta in utero.
Almost all puppies are infected in this manner before birth. Mother’s milk can
also transmit ascarids. In addition, puppies and adults can become infected by
ingesting eggs in the soil. And finally, dogs can acquire the eggs by ingesting a
transport or intermediate host, such as a mouse or other rodent.

The life cycle of T. canis in young puppies is as follows: Eggs entering
through the puppy’s mouth hatch in her stomach. The larvae are carried to
the lungs by the circulatory system. Here they break through the capillaries
into the air sacs, sometimes causing bouts of coughing and gagging. Once in
the lungs, the larvae crawl up the windpipe and are swallowed. Back in the
intestines, the larvae develop into adult worms. The adults pass eggs that
become infective in soil in three to four weeks.

Dogs older than 6 months develop an acquired resistance to ascarids. Few,
if any, larvae complete the life cycle. Most come to rest in various body tis-
sues, where they encyst. While encysted, they are protected against the dog’s



GASTROINTESTINAL PARASITES ® 57

antibodies and also the effects of most dewormers. (Interceptor is an excep-
tion. This dewormer has some effect on encysted larvae.) During pregnancy,
however, encysted larvae are activated and migrate to the placenta and mam-
mary glands. Deworming the dam before pregnancy reduces the burden of
migrating larvae but does not eliminate all puppy infestations because there
are still encysted larvae in the mother’s body.

Ascarids rarely cause symptoms in adult dogs; in puppies older than 2
months, they usually produce only mild intermittent vomiting and diarrhea.
Worms maybe found in the vomitus or passed in the stool. Typically, they look
like white earthworms or strands of spaghetti that may be moving.

In very young puppies, a heavy infestation can result in severe illness or even
death. These puppies often fail to thrive, have a dull coat and a pot-bellied
appearance, and are anemic and stunted in growth. Such puppies may experi-
ence abdominal pain with whimpering and groaning. Rarely, a tangled mass of
worms in the small intestines can cause death from intestinal obstruction.

Treatment: Nemex or Strongid (pyrantel pamoate suspension) is an excel-
lent dewormer for nursing pups because it is safe and active against both
ascarids and hookworms. This makes it the agent of choice for these young-
sters. Pyrantel pamoate dewormers can be obtained from your veterinarian.
You do not have to fast your pup before using this medication. Be sure to fol-
low the manufacturer’s directions regarding dosage.

Puppies should be dewormed by 2 weeks of age—before they begin to pass
ascarid eggs and contaminate the environment. Repeat the treatment at 4, 6,
and 8 weeks of age. The purpose of retreating is to kill worms that were in the
larval stage during the first dewormings. Subsequent treatments are indicated
if eggs or worms are found in the stool.

Drontal Plus, Vercom Paste, Telmintic, and Panacur have a broad spec-
trum of activity and are all highly effective against ascarids, hookworms, and
whipworms. Drontal and Vercom are also highly effective against tapeworms.
Panacur is only partially effective against tapeworms. Deworming the brood
bitch with Panacur during the last two weeks of gestation and during lacta-
tion reduces environmental exposure and helps control puppy infection.

Drontal Plus comes in two tablet sizes: one for small dogs and another for
medium and large dogs. The prescribed number of tablets (based on the dog’s
weight) is given as a single dose. The dose should be repeated in two to four
weeks. Drontal Plus cannot be used in dogs who weigh less than 2 pounds
(1 kg) or in puppies less than 3 weeks old. A stool sample should be checked
following the second course of treatment.

Vercom and Panacur are given daily for three consecutive days. The entire
course should be repeated in two to four weeks, followed by a stool check to
make sure the worms have been eliminated.

Prevention: Heartworm preventives such as Interceptor prevent and con-
trol ascarids as well as hookworms and whipworms. Heartgard Plus controls
ascarids and hookworms but not whipworms.
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Public health considerations: Ascarids can cause a serious disease in
humans called visceral larva migrans. The infection is acquired when the eggs
of T. canis are ingested by a human. Children 1 to 4 years old are most fre-
quently affected, and often have a history of eating dirt. The frequent use of
city parks by pets has resulted in heavy contamination of soil and sandboxes
in these areas. One study of parks in a large U.S. city revealed that one out of
three soil samples contained T. canis eggs.

When a human eats an ascarid egg, larvae develop as in the dog. However,
because humans are not a definitive host, the larvae do not progress to adult
ascarids. Instead, they burrow into the intestinal wall and migrate to the liver,
lungs, and skin. Symptoms, which develop only when the infestation is heavy,
include abdominal pain, cough, wheezing, itching, and a skin rash with papules.
In a very heavy infestation, larvae may reach the heart, kidneys, spleen, brain,
eyes, and other tissues. In young children, a syndrome called ocular larva
migrans can lead to blindness and necessitate the removal of an eye.

Prevention of human infection is based on recognizing that the vast major-
ity of eggs excreted in the environment are produced by nursing puppies and
lactating bitches. This is one reason why it is so important to deworm puppies
before eggs appear in the stool.

Older children should be instructed not to put soil and sand in their mouths.
Infants and toddlers require parental supervision to prevent this. Infants and
young children should not be allowed to play with and handle nursing pups
until they have mastered the discipline of washing their hands after petting an
animal. Better enforcement of leash laws and pooper-scooper ordinances would
reduce environmental contamination. Setting aside separate dog parks or areas
for dogs to play can help keep children away from affected areas.

Hookworms (Ancylostoma)

There are three species of hookworms that afflict dogs. These parasites are
most prevalent in areas of high temperature and humidity (such as the south-
ern United States), where conditions are favorable for the rapid development
and spread of larvae.

Hookworms are small, thin worms about one-quarter to one-half inch (.6
to 1.3 cm) long. They fasten their mouth parts onto the mucosa of the small
intestines and suck blood and tissue fluids from the host. This can result in
severe blood loss and malnutrition.

There are five routes by which puppies (and adult dogs) can acquire the
infection:

e Migration through the placenta in utero

¢ Ingesting larvae in mother’s milk
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¢ Ingesting larvae in the soil
e Direct penetration of the skin (usually through the pads of the feet)

¢ Ingesting an intermediate host

The majority of serious hookworm infestations in puppies occur during the
first two months of life and are acquired through the mother’s milk. Signs of
illness include bloody, wine-dark, or tar-black diarrhea. Progressive blood loss
may cause these puppies to rapidly sicken and die. Intensive veterinary man-
agement is required.

In adult dogs, the most common routes of infection are ingesting larvae
and larvae migrating through the skin. Some larvae encyst in tissues, while
others migrate through the lungs to the intestines, where they mature into
adults. In two to three weeks the dog begins to pass eggs in her feces. These
eggs incubate in the soil. Under proper conditions, the eggs hatch in 48 hours
and release larvae that are infective in five to seven days.

Dogs with chronic hookworms often have no symptoms. When symptoms
do occur, they include tarry or bloody diarrhea, pale mucous membranes
caused by anemia, weight loss and emaciation, and progressive weakness.
Symptoms can appear as early as 10 days after exposure. The diagnosis is
made by finding eggs in the feces. Because eggs do not appear in the feces for
two to three weeks, however, there may be an interval during which a stool
examination is negative and the diagnosis must be made on the basis of clin-
ical signs.

Most dogs who recover from hookworms become carriers via larvae encysted
in their tissues. During periods of stress or illness, these larvae are released and a
new outbreak of bloody diarrhea occurs as worms appear in the intestines.

Treatment: A number of dewormers are highly effective in treating hook-
worms. They include Nemex, Panacur, Drontal Plus, Telmintic, and Vercom
Paste. Treatment should be repeated in one to two weeks, because the initial
deworming activates encysted larvae and causes a new crop of adult worms to
appear in 10 to 12 days. A follow-up fecal examination is recommended to be
sure all parasites have been removed.

Prevention: Good sanitation and periodic stool checks with appropriate
deworming will prevent the serious consequences of hookworms. In addition,
heartworm preventives such as Interceptor are also effective against hook-
worms, ascarids, and whipworms. Heartgard Plus controls hookworms and
ascarids but not whipworms.

Public hedlth considerations: An itchy disease in humans called cuta-
neous larvae migrans (creeping eruption) is caused by the hookworm A.
brasiliense. Larvae present in the soil penetrate the skin, causing lumps and
streaks beneath the skin. The condition usually clears up on its own.
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Tapeworms

Tapeworms live in the small intestines
and vary from less than an inch to
several feet in length. The head of the
worm fastens to the wall of the gut by
hooks and suckers. The body is com-
posed of segments that contain the
egg packets. To cure tapeworm infec-
tion, the head must be destroyed. If it
is not, the worm will regenerate.

The body segments containing the
eggs are passed in the feces. Fresh,
moist segments are about one-quarter
inch (6 mm) long and are capable of

3 moving. Occasionally you may see

Fresh tapeworm segments are about them crawling through the fur near

one-quarter inch (6 mm) long. your dog’s anus. When dry, they

resemble kernels of rice. Some dogs

experience anal itching from the segments. Tapeworms will drain nutrition

from your dog but not to the extent that ascarids, hookworms, and whip-
worms will.

The common tapeworm of dogs is Dipylidium caninum. Fleas and lice serve
as intermediate hosts when they ingest the eggs. A dog must bite or swallow
an infected flea or louse to acquire the parasite. A human could also acquire
D. caninum if they accidentally swallow an infected flea.

Several species of Taenia, another type of tapeworm, parasitize dogs. Taenia
are acquired by eating infected rodents, rabbits, and sheep. Diphyllobothrium
species are found encysted in the organs of fish. These tapeworms are found in
the northern United States and Canada.

Echinococcus tapeworms are uncommon in dogs. Intermediate hosts are
deer, elk, goats, sheep, cattle, swine, horses, and some rodents.

Treatment: Droncit, Cestex, Drontal Plus, Telmintic, and Vercom Paste
are highly effective against all the common dog tapeworms. Use them under
veterinary guidance.

Prevention: The common dog tapeworm can be controlled by eliminating
fleas and lice from the environment, as described in Disinfecting the Premises,
page 133. Dogs should be confined to prevent them from roaming and eating
dead animals. Avoid feeding your dog uncooked meat and raw game.

Public health considerations: Echinococcus granulosa and Echinococcus
multiocularis are significant public health problems. Dogs and humans can
acquire the infection from eating contaminated uncooked meat, and, in the
case of dogs, by feeding on the carcass of an infected animal. Humans can also
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acquire the disease by ingesting eggs passed in the feces of dogs. Since humans
are not the definitive host, adult worms do not develop. Instead, the larvae
produce large cysts in the liver, lungs, and brain. These cysts are called
hydatids, and they can cause serious illness and even death.

Echinococcus granulosus is found in the southern, western, and southwestern
United States—areas where sheep and cattle are common. Although dog-to-
human transmission is rare, a number of human cases (presumably from eating
uncooked meat) are reported each year. If your dog runs free in a rural area
where this tapeworm could be a problem, ask your veterinarian to check her
stool for tapeworms twice a year. This species of tapeworm can be identified
only after the head has been recovered by effective deworming. Until a defi-
nite diagnosis is made, a dog with a tapeworm that could be Echinococcus must
be handled with extreme care to avoid fecal contamination of hands and food.

Whipworms

The adult whipworm is 2 to 3 inches (50 to 76 mm) long. It is threadlike for
the most part, but is thicker at one end, which gives it the appearance of a
whip.

The adult worm lives in the last part of the small intestines and the first
part of the large intestines, where it fastens to the wall of the gut. The female
lays fewer eggs than other worms, and there are long periods during which
eggs are not shed. Accordingly, finding eggs in the feces is difficult, even with
repeated stool examinations.

Whipworms can cause acute, chronic, or intermittent diarrhea in dogs.
Typically, the stool is mucoid and bloody. The diarrhea is often accompanied
by urgency and straining (see Colitis, page 276). Dogs with a heavy infestation
may lose weight, fail to thrive, and develop anemia.

Treatment: A number of preparations are effective against whipworms.
They include Panacur, Drontal Plus, Telmintic, and Vercom Paste. However,
it is difficult to attain high drug concentrations in the colon, where the whip-
worms reside, and this makes them difficult to eradicate. To maximize success,
follow up the initial deworming with a second deworming three weeks later
and a third deworming in three months.

Prevention: Eggs remain infective in the environment for up to five years.
In areas such as public parks and backyards, where the ground has been heav-
ily contaminated with whipworm eggs, frequent reinfection is a common prob-
lem. It is important to observe pooper-scooper ordinances and remove stools in
the yard every day. Dirt runs should be relocated and paved with concrete or
new gravel. Use household bleach in a 1:32 dilution to disinfect concrete and
gravel runs. It may be necessary to totally change the gravel in gravel runs.

The drug Interceptor, given to prevent heartworms, also controls and pre-
vents whipworms.
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Threadworms (Strongyloides)

Threadworms are round worms just 2 mm long that live in the small intestines
and infect both dogs and humans. The parasite is found in humid, subtropical
regions such as the southeastern United States and Gulf Coast areas.

The life cycle of the threadworm is complex. Eggs and larvae are passed in
the feces. Larvae become infective and are either ingested or gain entrance by
directly penetrating the skin.

Threadworms are mainly a problem in puppies. Infected pups suffer from a
profuse watery or bloody diarrhea that can be fatal. Pneumonia may occur as
the larvae migrate through the lungs.

Treatment: The diagnosis is made by finding eggs or larvae on microscopic
examination of stool, both fresh and after incubation. A five-day course of
Panacur is the treatment of choice. Retreatment in 30 days is recommended.
Ivermectin has also been used effectively, although it is not labeled for this
purpose.

Public health considerations: Dogs can readily infect humans, and vice
versa. Threadworm infection in humans is a debilitating disease accompanied
by chronic diarrhea. Accordingly, infected pups must be isolated until treated
and cured. Extreme care must be taken to avoid human contact with the feces
of dogs infected with threadworms.

Other Worm Parasites
PINWORMS

Pinworms are sometimes a concern to families with pets and children.
However, dogs and cats are not a source of human pinworm infection, because
they do not acquire or spread these parasites.

TRICHINOSIS

This is a disease acquired by ingesting uncooked pork containing the encysted
larvae of Trichina spiralis. In humans, only a few cases are reported each year.
The incidence is probably somewhat higher in dogs. Prevent trichinosis by
keeping your dog from roaming, especially if you live in a rural area. Cook all
fresh meat for you and your dog.

LUNGWORMS

Lungworms are slender, hairlike parasites about 1 centimeter long. There
are several species of lungworm that affect dogs. Capillaria aerophila is acquired
by ingesting eggs or a transport host, such as snails, slugs, or rodents. These
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parasites reside in the nasal cavity and upper air passages, producing a mild
cough. Filaroides species produce a tracheal and bronchial infection that tends
to be a kennel-related problem, especially in Greyhounds.

Most dogs with lungworms have mild infections and do not show clinical
signs. Heavily infested dogs (usually under 2 years of age) may have a persist-
ent dry cough, weight loss, and exercise intolerance.

Diagnosis is based on clinical signs, a chest X-ray (not always positive), and
identification of the eggs or larvae in the stool or in respiratory secretions.
Bronchoscopy on a dog with a Filaroides infection may reveal small nodules in
the wall of the trachea. Larvae may be seen peeking out of these growths.
Treatment with Panacur (fenbendazole) is often needed for extended periods
of time.

LUNG FLUKES

The lung fluke Paragonimus kellicotti infects dogs living around the Great
Lakes, in the Midwest, and in the southern United States. Flukes are flatworms
ranging in size from a few millimeters up to several inches (2.5 to 5 cm) long.
The fluke is acquired by eating aquatic snails and crayfish. Cysts develop in the
lungs. Rarely, a cyst ruptures and causes a collapsed lung (pneumothorax).

The safest and most effective agent for treating all species of lungworms
and lung flukes is Panacur. The drug must be given daily for 10 days. Prevent
lungworms by cooking fish and restricting your dog’s hunting forays.

HEARTWORMS

Heartworms are common in dogs. They are discussed on page 341.






Chapter

INFECTIOUS
[DISEASES

Infectious diseases are caused by bacteria, viruses, protozoa, fungi, and rick-
ettsia that invade the body of a susceptible host and cause an illness. They are
transmitted from one animal to another by contact with infected urine, feces,
and other bodily secretions, or by inhaling pathogen-laden droplets. They may
also be acquired by contact with spores in the soil that enter the body through
the respiratory tract or a break in the skin. A few are sexually transmitted.

Although pathogens exist everywhere in the environment, only a few cause
infection. Fewer still are contagious. Many infectious diseases are species-
specific. For example, a dog cannot catch a disease that is specific to a horse,
and vice versa. Other infectious diseases are not species-specific, and are capa-
ble of causing disease in many animals, including humans. In instances where
a disease is zoonotic, public health considerations are discussed.

Many infectious agents are able to survive for long periods outside the host
animal. This knowledge is important in determining how to contain the
spread of infection.

For many diseases, the best way to prevent them is by vaccination.
Immunity and vaccinations are discussed at the end of this chapter.

Bacterial Diseases

Bacteria are single-celled microorganisms that are noted for their ability to
cause disease.

BRUCELLOSIS

This disease is caused by the bacteria Brucella canis. It is a major cause of
sterility and spontaneous abortion in dogs. Puppies infected in utero are typi-
cally aborted at 45 to 59 days after conception. Suspect this disease in any
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bitch who aborts two weeks before she is due to deliver and whenever a bitch
delivers stillborn puppies or puppies who sicken and die.

Dogs with acute infection have enlarged lymph nodes in the groin and/or
beneath the jaw. Fever is rare. The testicles of the male may swell in the ini-
tial stages, and then become smaller and atrophic as the sperm-producing cells
are destroyed. Note, however, that this disease can infect a dog or bitch with-
out producing any signs of illness.

In a dog with an acute infection, bacteria are found in the blood, urine,
body secretions, and the products of abortion. In a dog with a chronic or inac-
tive infection, bacteria can be transmitted in vaginal secretions during estrus
and in semen.

The most common mode of transmission is by contact with infected vagi-
nal discharges following a spontaneous abortion, and by contact with the
urine of infected dogs. The disease can spread rapidly throughout a kennel in
this manner. Males can acquire the disease through oral and nasal contact
with the vaginal secretions of estrus females. Females can acquire the disease
through breeding with an infected male. This is of particular concern to
breeders, because males can harbor the bacteria for life.

A positive blood culture obtained during an acute infection is the most
conclusive diagnostic test. Bacteria can also be cultured from aborted tissue.
Blood serum tests will determine if a dog has ever been infected.

Treatment: Brucellosis is difficult to eradicate. A course of intramuscular
and oral antibiotics given for a minimum of three weeks will eliminate the
disease in 80 percent of dogs. To be considered cured, a dog must be free of the
bacteria for at least three months. Since it is difficult to achieve a cure, it is
recommended to spay or neuter all infected animals to prevent the transmis-
sion of disease to other dogs.

Prevention: All animals should be tested before they are used in a breeding
program. Brood bitches should be retested one month before each breeding
and, ideally, stud dogs should be retested before every breeding.

Public health considerations: Rare instances of human infection have fol-
lowed exposure to canine brucellosis. It is important to wear rubber gloves
and take proper hygienic precautions when handling all aborted products of
conception.

LEPTOSPIROSIS

Canine leptospirosis is caused by an order of bacteria called spirochetes—
slender, spirally undulating bacteria. There are at least four species of the lep-
tospira bacteria (or serovars) that can infect dogs: canicola, icterohemorrhagiae,
grippotyphosa, and pomona.

Leptospira are found in wild and domestic animals. The bacteria are spread
in the urine, often making their way into water sources and remaining infec-
tive in the soil for up to six months. Rats, pigs, raccoons, cattle, skunks, and
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opossums appear to be the primary reservoirs. With housing spreading into
the suburbs, more wildlife are coming into contact with pet dogs. This may be
the cause of the upswing in leptospirosis cases. Spirochetes enter a dog’s sys-
tem through a break in the skin or when the dog drinks contaminated water.
Dogs who spend a lot of time in the water are at increased risk, as are dogs
who drink out of puddles and dogs who spend time in yards that get a lot of
runoff or stay wet after it rains.

Most infections are mild and do not show clinical signs. Signs appear 4 to
12 days after exposure. Fever is present in the early stage. Other signs are loss
of appetite for several days, vomiting, lethargy, depression, muscle pain, and
sometimes diarrhea or blood in the urine. Leptospirosis primarily affects the
kidneys and/or the liver.

In severe cases, the whites of the dog’s eyes turn yellow (jaundice). This
indicates hepatitis with destruction of liver cells. Coagulation problems can
ensue, with spontaneous bleeding from the mouth and blood in the stools.
Following recovery, untreated dogs can become carriers and shed bacteria in
their urine for up to a year.

The canicola and gripotyphosa serovars tend to cause kidney damage, and
the pomona and icterohemorrhagiae serovars most often affect the liver. Young
dogs tend to show liver damage with all of the serovars.

The diagnosis can be suspected based on the dog’s clinical signs. Tests of
kidney and liver function will be abnormal. Spirochetes can be detected in
the urine and blood by fluorescent antibody staining. Blood tests are available
to confirm the diagnosis.

Treatment: Severely ill dogs should be hospitalized for public health rea-
sons and to provide more intensive care. Antibiotic combinations of peni-
cillin and streptomycin are effective against the disease, although doxycycline
is now routinely used as well. Enrofloxacin and ciprofloxacin are also some-
times used. Supportive measures includecontrolling vomiting and diarrhea,
correcting dehydration with intravenous fluids, and maintaining nutrition.

Prevention: There is a vaccine for leptospirosis. See page 96.

Public hedlth considerations: Humans can acquire leptospirosis, generally
through the same types of exposures that cause the disease in dogs, such as
infected water. It can also spread via contact with infected urine, so precau-
tions should be taken if the family dog has leptospirosis. An infected dog who
is asymptomatic can still spread the infection.

BORDETELLA BRONCHISEPTICA

Bordetella bronchiseptica bacteria are frequently found in dogs with the kennel
cough complex and other respiratory diseases. Signs of upper respiratory ill-
ness caused by bordetella include a dry, hacking cough accompanied by a clear
nasal or eye discharge. In puppies and immune-compromised adult animals,
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secondary bacterial invasion of the lower respiratory tract following viral ill-
ness may cause life-threatening pneumonia. Dogs who are carrying the organ-
ism and may not even be ill themselves, may still cough or exhale the
organism into the air. Healthy dogs can then be infected by breathing in that
contaminated air.

The bacteria can be cultured from nasal swabs or transtracheal washings.

Treatment: Treat all upper respiratory infections by placing the animal in
a warm, draft-free environment, humidifying the atmosphere, and avoiding
stressful activities that can interfere with a smooth recovery. Antibiotics are
indicated if the dog develops fever and a mucopurulent nasal discharge.
Antibiotics are also indicated for all cases of upper respiratory infection in
which bordetella is isolated. Antibiotics given by nebulizer may be more
effective than those given orally or by injection. This is because the bacteria
attach to the mucosal surface of the respiratory tract and are difficult to reach
with systemic antibiotics.

Prevention: Bordetella vaccinations are not routine, but may be advisable
for show dogs, boarded dogs, dogs who go to grooming salons or obedience
classes, and dogs who live in kennels. (See Bordetella Vaccine, page 97.)

SALMONELLA

Several bacteria of the salmonella species are capable of producing acute
infectious diarrhea in dogs. Salmonella remain alive for many months or years
in soil and manure. In dogs, the disease is acquired by consuming raw or com-
mercially contaminated foods, by eating animal manure, or by making oral
contact with surfaces that have been contaminated by the diarrhea of an
infected dog. This bacterial infection is a risk in dogs fed a raw diet, unless
excellent food-handling hygiene is practiced at all times.

Puppies and young adults are most susceptible, as are dogs whose natural
resistance has been compromised by a viral infection, malnutrition, parasites,
or being housed in crowded, unsanitary quarters.

Signs of illness include fever, vomiting, and diarrhea. The stool may be
bloody and foul smelling. Dehydration develops when vomiting and diarrhea
are prolonged. Bacteria in the bloodstream can cause abscesses in the liver,
kidneys, uterus, and lungs. The acute illness, which lasts four to ten days, may
be followed by a chronic diarrhea that persists for more than a month. Dogs
with chronic diarrhea shed salmonella in their feces and are a potential source
of infection to other animals and humans.

The diagnosis is made by identifying salmonella bacteria in stool cultures
when the dog is in the carrier state, or in the feces, blood, and infected tissues
of dogs suffering from acute infection.

Treatment: Mild cases respond well to fluid replacement. Many salmo-
nella species are resistant to common antibiotics. In fact, antibiotics can favor
the growth of resistant bacteria and prolong fecal shedding of bacteria.
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Accordingly, antibiotics are used only for seriously ill dogs. Sulfa drugs and
the quinolones are the antibiotics of choice.

Public health considerations: Salmonellosis is a yoonotic disease, so care
must be taken to practice excellent hygiene when dealing with a dog with sal-
monellosis. It is important to wear gloves when cleaning up feces and to disin-
fect areas where an affected dog has eliminated.

CAMPYLOBACTERIOSIS

Campylobacteriosis is a disease that produces acute infectious diarrhea in
puppies. It also occurs in kennel dogs and strays—most of whom are in poor
condition and are suffering from other intestinal infections.

The bacteria is acquired by contact with contaminated food, water,
uncooked poultry or beef, and animal feces. Campylobacteria can survive for
up to five weeks in water or unpasteurized milk.

The incubation period is one to seven days. Signs of acute infection
include vomiting and a watery diarrhea that contains mucus and sometimes
blood. The disease usually runs its course in five to fifteen days, but may be
followed by chronic diarrhea in which bacteria is shed in the feces.

Treatment: Treat mild diarrhea as described in Diarrhea, page 283. Keep
the dog warm, dry, and in a stress-free environment. More severely affected
dogs will require veterinary management with intravenous fluids to correct
dehydration. Antibiotics may be advisable. Erythromycin and ciprofloxin are
the drugs of choice.

Public health considerations: Campylobacteriosis is a common cause of
diarrhea in humans. Most human cases arise from contact with newly
acquired kittens and puppies who are suffering from diarrhea. Parents should
be aware that puppies with diarrhea may harbor a human pathogen. Good
hygiene is essential, especially for young children and people who are
immunocompromised.

CoLiosaciLLoslis (E. Coti)

Coliobacillosis is an infectious diarrhea caused by the bacteria E. coli. There
are some strains of E. coli that are not part of the normal intestinal flora.
When ingested, these strains are capable of producing acute diarrhea. E. coli
can be acquired from infected drinking water, food, or fecal matter. This bac-
terial infection is a risk in dogs fed a raw diet, unless excellent food-handling
hygiene is practiced at all times.

E. coli is an important cause of puppy septicemia, and may also cause urinary
tract or reproductive tract infections. In dogs of all ages, a concurrent viral
infection of the intestinal tract can allow E. coli to become pathogenic and
produce a life-threatening illness.
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Treatment: Acutely ill dogs must be hospitalized for intensive veterinary
management. Dehydration is a serious concern, as is damage from toxins,
especially to the kidneys. It is important to maintain strict sanitary precau-
tions when handling infected stool.

Prevention: In humans, outbreaks of severe E. coli have occurred after eat-
ing undercooked ground beef or contaminated vegetables. Good hygiene is
important here as well.

LYME DISEASE

Lyme disease is caused by the spirochete bacteria Borrelia burgdorferi. The
spirochete is acquired through the bite of an infected tick. Lyme disease is
now regarded as the most common tick-borne illness in the United States.

This disease was first recognized in 1975, following an outbreak of what
appeared to be acute arthritis in several rural communities in southeastern
Connecticut, including the town of Old Lyme. Currently, most cases are
found in wooded locations in the Northeast, upper Midwest (including much
of Wisconsin and Minnesota), northern California, and the Pacific
Northwest.

The white-footed mouse is the principal reservoir for the spirochete. Birds
can also harbor it. The white-tailed deer supports the tick, but not the spiro-
chete. Lyme disease is spread primarily during tick season (May through
August), peaking in the month of July, but ticks can be active any time the
temperature is over 32°F (0°C).

The disease in dogs is most com-
monly characterized by the sudden
onset of lameness. In fact, lameness is
often the only sign of infection. One
or more joints may become swollen
and painful to the touch. Some dogs
run a fever and experience weakness,
lethargy, loss of appetite, and weight
loss. The lameness may last only a few
days, but in some cases it becomes
chronic and persists or recurs for
months.

Kidney problems are the next most
common sign. An acute cardiac syn-
drome is quite rare. Both of these syn-
dromes are usually fatal.

- - = Most dogs exposed to Lyme disease
Check your dog daily for ticks during do not become ill. Serological blood

tick season. This is an engorged female  (osts will indicate whether a dog has
tick on a dog.

#
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been exposed to the disease. Dogs may not test positive until a few weeks after
exposure. New serologic tests can distinguish between dogs with vaccine
immunity and dogs with natural exposure. A rising antibody titer in the
absence of recent vaccination, however, indicates active infection. Western
Blot and ELISA blood tests are now both used to detect exposure. Many dogs
who test positive for Lyme disease will also have other tick-borne diseases,
such as ehrlichiosis and babesiosis.

X-rays of swollen joints show fluid without degenerative joint changes.
Synovial fluid analysis (in which a needle is inserted into a joint to remove
fluid for examination) may show spirochetes.

Treatment: Antibiotics are given for a minimum of two to four weeks.
Amoxicillin and doxycycline are among the most effective.

Prevention: Ticks must attach for 5 to 20 hours before they are capable of
transmitting infection. Accordingly, a daily inspection with removal of ticks
will prevent many dogs from becoming infected.

Tick collars such as Preventic, and tick control on the premises, help reduce
the occurrence of Lyme disease. Frontline is a flea-control preparation that
kills ticks for up to 30 days following a single application. Advantix is another
topical product that kills ticks. For more information, see Ticks, page 123.

There is a vaccine to prevent Lyme disease in dogs. It may be advisable for
dogs at risk for Lyme disease. Discuss this with your veterinarian.

Public health considerations: Lyme disease is a serious illness in humans.
Dogs do not transmit Lyme disease to humans, although they can spread the
ticks carrying the spirochete. Ticks may transfer to people before feeding on
the dog, although this is not common. Once a tick starts feeding on a dog, it
will not seek a second host. Dispose very carefully of any ticks you remove
from your dog. The best method is to put them in a jar with a bit of alcohol,
seal the jar, and throw it away.

Viral Diseases

Viruses are disease-causing organisms that are even more basic than cells.
They are simply packages of protein.

DISTEMPER

Distemper is a highly contagious disease caused by a virus similar to the one
that causes measles in people. Worldwide, it is the leading cause of infectious
disease deaths in dogs, although in the United States it occurs only sporadi-
cally. All unvaccinated dogs are at high risk of infection.

Infected animals shed canine distemper virus in all body secretions.
Inhaling the virus is the primary source of exposure. The highest incidence of
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the disease occurs in unvaccinated puppies 6 to 12 weeks of age, at which
time maternal antibodies fall below protective levels.

Half the dogs who become infected with canine distemper virus show mild
signs of illness or no signs at all. The overall health of the dog has a lot to do
with how ill he becomes. The disease is most severe in dogs who are poorly
nourished and ill-kept.

The distemper virus tends to attack brain cells and cells that line the sur-
faces of the body, including the skin, the conjunctiva, the mucous membranes
of the respiratory tract, and the gastrointestinal tract. The disease takes a vari-
ety of forms. Secondary infections and complications are common, partly
attributable to the immunosuppressive effects of the virus.

The first signs of distemper appear six to nine days after exposure, and in
mild cases go unnoticed.

First stage is characterized by a fever spike of up to 103° to 105°F (39.4° to
40.5°C). A second fever spike is accompanied by loss of appetite, listlessness,
and a watery discharge from the eyes and nose. These symptoms may be mis-
taken for a cold.

Within a few days, the eye and nasal discharge becomes thick, yellow, and
sticky. The dog develops a pronounced dry cough. Pus blisters may appear on
the abdomen. Vomiting and diarrhea are frequent and may cause severe
dehydration.

During the next one to two weeks, very often the dog seems to be getting
better but then relapses. This often coincides with the end of the course of
antibiotics and the development of gastrointestinal and respiratory complica-
tions due to secondary bacterial invasion.

Second stage occurs two to three weeks after the onset of the disease.
Many dogs develop signs of brain involvement (encephalitis), characterized by
brief attacks of slobbering, head shaking, and chewing movements of the jaws
(as if the dog were chewing gum). Epileptic-like seizures may occur, in which
the dog runs in circles, falls over, and kicks all four feet wildly. After the con-
vulsive episode the dog appears to be confused, shies away from his owner,
wanders about aimlessly, and appears to be blind.

In cases with brain involvement in which the diagnosis is uncertain, a
spinal tap and analysis of cerebrospinal fluid may be of assistance. But this is
not always diagnostic. Another indication of brain involvement is distemper
myoclonus, a condition characterized by rhythmic contractions of muscle
groups at up to 60 contractions per minute. The jerking can affect all parts of
the body, but is most common in the head. Myoclonus is first seen when the
dog is resting or sleeping. Later it occurs both day and night. Pain accompa-
nies myoclonus, and the dog whines and cries. If the dog recovers, the jerking
continues indefinitely—but becomes less severe with time.

Hard-pad is a form of distemper in which the virus attacks the skin of the
feet and nose, producing thick, horny skin on the nose and calluslike pads on
the feet. It first appears about 15 days after the onset of the infection. At one



INFECTIOUS DISEASES ® 73

7 The thickened, callused

pads of a dog with hard-
pad, a form of distemper.

time, hard-pad and encephalitis were thought to be separate diseases, but they
are now recognized as being caused by different strains of the distemper virus.
Hard-pad is much less common than it was in the past, due to better vaccines
and increased use of vaccines.

Treatment: Distemper must be treated by a veterinarian. Antibiotics are
used to prevent secondary bacterial infections, even though they have no
effect on the distemper virus. Supportive treatment includes intravenous flu-
ids to correct dehydration, medications to prevent vomiting and diarrhea, and
anticonvulsants and sedatives to control seizures.

The outcome depends on how quickly you seek professional help, the viru-
lence of the distemper strain, the age of the dog, whether he has been vacci-
nated, and his ability to mount a rapid and effective immune response to the
virus.

Prevention: Vaccination against canine distemper is almost 100 percent
protective. All puppies should be vaccinated by 8 weeks of age. Brood bitches
should be given a DHPP (distemper, hepatitis, parvovirus, and parainfluenza
combination) booster shot two to four weeks before breeding. This ensures
that high antibody levels will be present in the colostrum. However, some
veterinarians believe this additional vaccine booster is not needed.

CANINE HERPESVIRUS INFECTION

Canine herpesvirus is widespread in the dog population and produces a vari-
ety of illnesses. It causes a fatal disease in newborn puppies (see Canine
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Herpesvirus, page 505). It is one of the agents implicated in the kennel cough
complex. It causes vaginitis in bitches and infection of the penile sheath in
males, and it can be transmitted between males and females during breeding.

Bitches with vaginitis develop hemorrhagic areas and blisterlike lesions of
the vaginal mucosa. These lesions may reappear when the bitch comes into
heat. Intrauterine infections that progress from the vagina are associated with
early embryonic loss, abortions, and stillbirths.

Herpesvirus infection can be confirmed by isolating the virus from infected
tissue.

Treatment: There is no effective treatment. A vaccine is not available in
the United States at this time, but one is being used in Europe.

Prevention: Most dogs will be exposed to herpes at some time in their
lives. As long as it is not during the crucial reproductive periods, it tends to be
a mild respiratory infection and is not of consequence. Ideally, bitches should
be isolated—not taken to shows or other canine sporting events, or exposed
to large numbers of dogs—when they are being used for breeding.

INFECTIOUS CANINE HEPATITIS

Infectious canine hepatitis is a highly contagious viral disease caused by
canine adenovirus-1. In the United States the disease is rare and is seen
almost exclusively in wild canids and unvaccinated dogs. Most cases occur in
puppies under 1 year of age.

Following exposure, the virus multiplies in the dog’s tissues and is shed in
all body secretions. During this stage, the dog is highly contagious and can
spread infection to other dogs who make contact with his infected urine,
stool, and saliva. After he has recovered, the dog remains infective and sheds
the virus in the urine for up to nine months.

Infectious canine hepatitis affects the liver, kidneys, and lining of the
blood vessels, producing a mild infection at one extreme to a rapidly fatal
infection at the other. A dog with a mild or subclinical infection loses his
appetite and simply appears lethargic. In the fatal form, the dog suddenly
becomes ill, develops bloody diarrhea, collapses, and dies within hours.
Puppies may die without obvious illness.

A dog with acute infection runs a fever up to 106°F (41.1°C), refuses to
eat, passes bloody diarrhea, and, often, vomits blood. The dog has a tucked-up
belly caused by painful swelling of the liver. Light is painful to the dog’s eyes
and causes tearing and squinting. Tonsillitis, spontaneous bleeding beneath
the gums and under the skin, and jaundice may occur.

Infectious hepatitis can be suspected by the signs and symptoms and con-
firmed by virus isolation tests. About 25 percent of dogs recovering from
infectious canine hepatitis develop a characteristic clouding of the cornea of
one or both eyes known as blue eye. In most cases blue eye disappears within
a few days.
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Treatment: Acute cases must be hospitalized for intensive veterinary
treatment.

Prevention: Vaccination is highly effective in preventing infectious
canine hepatitis. Infectious canine hepatitis does not cause hepatitis in
humans.

RABIES

Rabies is a fatal disease that occurs in nearly all warm-blooded animals,
although rarely in rodents. In the United States, vaccination programs for
dogs and other domestic animals have been remarkably effective. This has
greatly reduced the risk of rabies in pets and their owners.

The major wildlife reservoirs for rabies (with substantial overlap) are the
skunk in the Midwest, Southwest, and California; raccoons in New England
and the East; foxes in New York, neighboring eastern Canada, Alaska, and
the Southwest; and coyotes and foxes in Texas. Bats, which are distributed
widely, also carry rabies.

The main source of infection for humans outside the United States contin-
ues to be a bite from an infected dog or cat. In India, for example, a country
that lacks an effective rabies control program, it is estimated that several
thousand people die of rabies each year. Travelers to countries where rabies is
endemic should be aware of the risk of dog bites.

The rabies virus, which is present in infected saliva, enters the body at the
site of a bite. Saliva on an open wound or disrupted mucous membrane also
constitutes exposure. The average incubation period in dogs is two to eight
weeks, but it can be as short as one week or as long as one year. The virus trav-
els to the brain along the nerves. The more distant the bite is from the brain,
the longer the period of incubation. The virus then travels back along the
nerves to the mouth. Entry into the salivary glands occurs less than 10 days
before symptoms appear—which means animals can be infectious before they
show any signs of rabies (this is unusual but is possible).

Dogs can show either of two versions: the aggressive form, where they
attack and act very boldly aggressive; or the “dumb” form, where they are
ataxic (an inability to coordinate voluntary muscle movements) and may
walk into objects. In both cases, you may notice extensive drooling due to
paralysis of the muscles used for swallowing.

Any dog who is bitten by an animal who is not absolutely known to be free
of rabies must be assumed to have been exposed to rabies, until proven other-
wise. The National Association of State Public Health Veterinarians recom-
mends that if the dog has previously been vaccinated against rabies,
revaccinate immediately and observe the dog under leash confinement at
home for 45 days. If the dog has not been vaccinated, either euthanize the
animal or confine him under strict quarantine without direct handling by
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The eyes of this rabid dog
show a divergent gaze,
protrusion of the nictitat-
ing membrane, and a
pasty eye discharge.

humans or contact with other animals for six months. Vaccinate him one
month before he is released (that is, at five months after the bite). If this
seems harsh, keep in mind that it would not have been necessary if the pet
had been vaccinated. Different states may have their own specific quarantine
and vaccination regulations for dogs who have been exposed to rabies.

Treatment: If you or your dog are bitten by any animal of unknown rabies
status, it is extremely important to vigorously cleanse all wounds and scratches,
washing them thoroughly with soap and water. Studies in animals have shown
that prompt local wound cleansing greatly reduces the risk of rabies. The
wound should not be sutured.

Prophylaxis in a previously vaccinated dog consists of a booster shot,
which should be given as soon as possible (and certainly within 14 days of the
lick or bite). Vaccination is not effective once signs of rabies infection appear.

The introduction of inactivated vaccines grown in human diploid cell cul-
tures has improved the effectiveness and safety of postexposure vaccination
for humans. Assuming the human bite victim did not have a preexposure
rabies immunization, both passive rabies immune globulin and human origin
active diploid cell vaccine should be given.

Prevention: Dogs should be vaccinated against rabies as early as 3 to 6
months of age, with a booster shot a year later and then again every one to
three years, depending on the vaccine used and local and state ordinances.
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Regardless of the dog’s age at the initial vaccination, a second vaccination
should be given one year later.

When traveling with your pet, be sure to bring along proof of inoculation
against rabies—ideally, a vaccination certificate signed by a veterinarian. If
you enter a rabies quarantine area and are unable to prove your dog has been
vaccinated, your pet could be impounded. In addition, you could be subject to
a heavy fine.

Public health considerations: Do not pet, handle, or give first aid to any
dog suspected of having rabies. All bites of wild animals, whether provoked or
not, must be regarded as having rabies potential. If your dog is bitten by a wild
animal or a domestic animal whose rabies status is unknown, wear gloves
when handling your pet to clean his wounds. The saliva from the animal that
is in and around the bite wound can infect a person if it gets into a cut or onto
a mucous membrane.

Preventive vaccinations are available for high-risk groups of humans, includ-
ing veterinarians, animal handlers, cave explorers, and laboratory workers.

Early laboratory confirmation of rabies in an animal is essential so that
exposed humans can receive rabies prophylaxis as quickly as possible. The
animal must be euthanized and his head sent in a chilled (not frozen) state to
a laboratory equipped to diagnose rabies. Rabies is confirmed by finding rabies
virus or rabies antigen in the brain or salivary tissues of the suspected animal.
If the animal cannot be captured and his rabies status can’t be verified, you
need to consult your physician, who may suggest prophylactic vaccinations.

Whenever you have physical contact with an animal who may conceivably
be rabid, immediately consult your physician and veterinarian, and also notify the
local health department. Biting dogs who appear healthy should be confined
and kept under observation for 10 days. This is true even if the dog is known to be
vaccinated for rabies.

KeNNEL COUGH

Kennel cough is, in fact, not one but a group of highly contagious respiratory
diseases of dogs that spread rapidly through a kennel or other area where
many dogs are kept in close quarters. A harsh, dry cough is the characteristic
sign of infection. The cough may persist for many weeks and become a
chronic problem as the virus is replaced by secondary bacterial invaders.

A number of viruses, and the bacteria Bordetella bronchiseptica, have been
implicated in the kennel cough complex.

Treatment: See Kennel Cough Complex, page 320.

Prevention: Immunizing your dog with parainfluenza, bordetella, and CAV-2
vaccines—incorporated into the routine immunizations—will decrease the
prevalence and severity of kennel cough, although it will not entirely prevent it.
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CANINE PARVOVIRUS

Canine parvovirus is an acute, highly contagious disease of dogs that was first
described in the early 1970s. The virus has a tendency to attack rapidly repro-
ducing cells, such as those lining the gastrointestinal tract.

The virus is shed in large amounts in the stools of acutely infected dogs for
up to several weeks following infection. The disease is transmitted by oral
contact with infected feces. Parvo can be carried on the dog’s hair and feet, as
well as on contaminated crates, shoes, and other objects. When the dog licks
the fecal material off hair, feet, or anything that came in contact with infected
feces, he acquires the disease.

Parvo affects dogs of all ages, but most cases occur in puppies 6 to 20 weeks
of age. Doberman Pinschers and Rottweilers appear to acquire the infection
more readily and experience more severe symptoms. The reason for lower
resistance in these breeds is unknown.

Following an incubation period that averages four to five days, the acute
illness begins with depression, vomiting, and diarrhea. Some dog have no
fever, while others have high fever (up to 106°F, 41.1°C). Pups with severe
abdominal pain exhibit a tucked-up abdomen. Diarrhea is profuse and con-
tains mucus and/or blood. Dehydration develops rapidly.

Heart muscle involvement in neonatal puppies used to be common, but is
now quite rare. This is because routine vaccination of brood bitches two to
four weeks before breeding boosts maternal antibody levels and provides bet-
ter protection for puppies.

Suspect parvo in all pups with the abrupt onset of vomiting and diarrhea.
The most efficient way to diagnose parvo is to identify either the virus or virus
antigens in stools. An in-office blood serum test (ELISA) is available for rapid

1 This puppy has parvovirus
infection. Note the
tucked-up belly, indica-
tive of abdominal pain.
Dehydration developed
rapidly, but was corrected
with 1V fluids. The pup
recovered.
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veterinary diagnosis. False negatives do occur. Virus isolation techniques are
more precise, but require an outside laboratory.

Treatment: Dogs with this disease require intensive veterinary manage-
ment. In all but the most mild cases, hospitalization is essential to correct
dehydration and electrolyte imbalances. Intravenous fluids and medications
to control vomiting and diarrhea are often required. More severe cases may
require blood plasma transfusions and other intensive care.

Puppies and dogs should not eat or drink until the vomiting has stopped.
but require fluid support during that time. This can take three to five days.
Antibiotics are prescribed to prevent septicemia and other bacterial complica-
tions, which are the usual cause of death.

The outcome depends upon the virulence of the specific strain of par-
vovirus, the age and immune status of the dog, and how quickly the treatment
is started. Most pups who are under good veterinary care recover without
complications.

Prevention: Thoroughly clean and disinfect the quarters of infected ani-
mals. Parvo is an extremely hardy virus that resists most household cleaners
and survives on the premises for months. The most effective disinfectant is
household bleach in a 1:32 dilution. The bleach must be left on the contami-
nated surface for 20 minutes before being rinsed.

Vaccinations, starting by 8 weeks of age, will prevent most (but not all)
cases of parvovirus infection. During the first weeks of life, puppies are pro-
tected by high levels of maternal antibodies. As these levels decline, there is a
period lasting from two to four weeks during which puppies are susceptible to
infection because vaccinations have not yet fully taken effect. This suscepti-
ble period varies from pup to pup, which is why pups anywhere between 6 and
20 weeks age can be especially susceptible to parvo. Nearly all apparent vacci-
nation failures are due to exposure during this susceptible period.

Newer high titer—low passage vaccines are narrowing the window of sus-
ceptibility. These modified live virus (see page 91) vaccines contain a higher
number of virus particles (high titer), which are less attenuated (low passage;
a low passage vaccine contains virus particles that have been less attenuated,
or weakened, than those in the average vaccine). That means high titer—low
passage vaccines can generally elicit an immune system response in young
animals who have a maternal antibody level that would normally prevent
them from responding.

Nevertheless, it is still important to isolate young puppies as much as possi-
ble from other dogs and from potential sources of infection until they com-
plete the parvo vaccination series at 16 weeks of age.

Currently, recommendations are for a booster a year from the initial vac-
cine series and then revaccination every three years.
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CANINE CORONAVIRUS

Canine coronavirus is a contagious intestinal infection that usually produces
a mild disease. However, it can be severe in young puppies and dogs who are
stressed by concurrent infections. The distribution is worldwide, and dogs of
all ages are affected.

Coronavirus is transmitted by contact with infected oral and fecal secre-
tions. Following infection, the virus is shed in the stool for many months.
Symptoms vary from none (the most common form) to outbreaks of acute
diarrhea, typically occurring in a community of dogs. Dehydration can occur
if the diarrhea is severe.

The early signs of illness are depression with loss of appetite, followed by
vomiting and the passage of a foul-smelling, yellow to orange diarrhea that
varies from soft to watery. The diarrhea may contain blood. Unlike par-
vovirus, fever is not common.

There is no readily available test to diagnose coronavirus during the acute
illness. A rise in antibody titer in serum tested at the time of illness and two to
six weeks later can provide a retrospective diagnosis.

Treatment: Treatment is supportive, and includes maintaining hydration
and controlling vomiting and diarrhea, as described for the treatment of par-
vovirus (page 78). Antibiotics are not prescribed because of the mild nature of
most infections.

Prevention: A vaccine is available to control coronavirus. However,
because coronavirus is rarely fatal and tends to respond well to treatment,
vaccination is not recommended.

Fungal Diseases

Fungi are a large family that includes mushrooms. They live in soil and
organic material. Many types of fungi spread via airborne spores. Fungus
spores, which resist heat and can live for long periods without water, gain
entrance to the body through the respiratory tract or a break in the skin.

Fungal diseases can be divided into two categories. There are fungi that
affect only the skin or mucous membranes, such as ringworm and thrush. In
the other category, the fungus is widespread and involves the liver, lungs,
brain, and other organs, in which case the disease is systemic.

Systemic fungal diseases are not common in dogs. They tend to occur in
chronically ill or poorly nourished animals. Prolonged treatment with steroids
and/or antibiotics may also change the dog’s pattern of resistance and allow a
fungal infection to develop. Suspect a fungus when an unexplained infection
fails to respond to a course of antibiotics.

Good hygiene is important when handling and caring for a dog with any
fungal infection. The risk to humans is low, but these are difficult diseases to
treat.
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HISTOPLASMOSIS

This disease is found in the central United States near the Great Lakes, the
Appalachian Mountains, Texas, and the valleys of the Mississippi, Ohio, and
Missouri rivers. These areas have nitrogen-rich soil that facilitates growth of
the causative fungus (Histoplasma capsulatum). Spores are found in soil con-
taminated by the dung of bats, and chickens and other birds. Spores are
breathed in by dogs, people, or other animals.

In most cases, histoplasmosis is subclinical or inapparent, occasionally pro-
ducing a mild respiratory infection. There is an acute intestinal form, how-
ever, that attacks the small bowel and colon. The principal signs are weight
loss and intractable diarrhea. A systemic form is characterized by fever, weight
loss, vomiting, muscle wasting, coughing, enlargement of the tonsils and
other lymph nodes, as well as involvement of the liver, spleen, bone marrow,
eyes, skin, and, rarely, the brain.

The diagnosis is made by chest X-ray, blood studies, and identification of
the histoplasma organism in cytology, biopsy, or culture specimens.

Treatment: Oral anti-fungal drugs of the imidazole group, including keto-
conazole, itraconazole, and fluconazole, are particularly effective in treating
histoplasmosis that is not life-threatening. In dogs with severe infections,
amphotericin B is often combined with one of the imidazoles. Amphotericin
B is potentially damaging to the kidneys.

Antifungal therapy requires many months of drug use after the symp-
toms disappear. The disease will reappear if long-term suppression is not
maintained. Anti-fungal drugs can be toxic and require close veterinary
management.

CoccipioIDOMYCOSIS (VALLEY FEVER)

This is the most severe and life-threatening of the systemic fungal diseases.
Coccidioidomycosis is found in dry, dusty parts of the southwestern United
States, and in California and neighboring Mexico. (Note that coccidioidomyco-
sis is not the same disease as coccidiosis, a disease caused by intestinal protozoa.)

Infection occurs by inhaling spores. Most cases are subclinical or inappar-
ent. A severe form affects the lungs and produces acute pneumonia. If the dis-
ease becomes systemic, it may involve the long bones (most common), liver,
spleen, lymph nodes, brain, and skin. Affected dogs will often have a chronic
cough, weight loss, lameness, and fever.

The diagnosis is made by identifying the organism (Coccidioides immitis) in
cytology, biopsy, or culture specimens.

Treatment: Coccidioidomycosis can be treated effectively using one of the
imidazole group of antifungal agents (as described for Histoplasmosis, on this
page). Prolonged treatment for up to a year is required to try to prevent recur-
rence. However, relapses are common.
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CRYPTOCOCCOSIS

This disease, caused by the yeastlike fungus Cryptococcus neoformans, is
acquired by inhaling spores found in soil contaminated by bird droppings,
especially those of pigeons. In dogs, cryptococcosis involves the brain, eyes,
lymph nodes, and skin. About 50 percent of the dogs with this fungus will also
show respiratory signs. Signs of brain involvement are an unsteady gait, press-
ing the head against a hard surface or standing with the head up against a
wall, circling, seizures, blindness, and dementia. Involvement of the inner
structures of the eyes leads to blindness.

In the less common form that infects the skin, cryptococcosis produces
firm nodules, primarily in the head area, that ulcerate and drain pus.

The diagnosis is made by fungal culture and/or tissue biopsy. A cryptococ-
cus latex agglutination test is available.

Treatment: Oral antifungal drugs of the imidazole group (as described for
Histoplasmosis, page 81) are partially effective when started early in the course
of the disease. The response is uncertain and treatment is prolonged. Overall,
the prognosis for dogs is guarded to poor.

BLASTOMYCOSIS

This systemic fungal disease occurs along the eastern seaboard, in the Great
Lakes region, and the Mississippi, Ohio, and Missouri River valleys. The fun-
gus is associated with moist, rotting organic debris protected from sunlight
and enriched with bird droppings, particularly those of pigeons. The disease is
acquired by inhaling infected spores. Dogs are considerably more susceptible
to blastomycosis than are humans.

Most cases of acute canine blastomycosis involve the respiratory system
and cause bronchopneumonia. About 40 percent of cases involve the eyes
and skin, producing signs similar to those of cryptococcosis (see above).
Weight loss and lameness may also be noted.

Microscopic identification of organisms in transtracheal washings or in fluid
aspirated from infected tissues is the most efficient way to make the diagnosis.
In difficult cases, biopsy and culture may be needed. Serologic tests also are
available.

Treatment: A combination of amphotericin B and one of the imidazoles
appears to offer the best chance of successful treatment (as described for
Histoplasmosis, page 81). Months of treatment are required, and some dogs
may relapse months to years later.

Public health considerations: Although the hazard to human health is
minimal, humans can acquire the fungus from infected bandages and bedding.
Use rubber gloves and take hygienic precautions when handling an infected
dog.
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SPOROTRICHOSIS

This is a skin and subcutaneous infection acquired by contact with spores in
the soil. The spores gain access through puncture wounds caused by thorns
and splinters; therefore, the disease is seen most often in hunting dogs. Most
cases are reported in the northern and central portions of the United States,
especially along coastal areas and river valleys.

A nodular, draining, crusted sore forms at the site of the skin wound, usu-
ally on the trunk or head. There may be several small firm nodules in the
lymph glands that form a chain beneath the skin. On rare occasion the dis-
ease becomes systemic and spreads to the liver and lungs. The outlook for
these dogs is guarded.

The diagnosis is made by removing a piece of tissue and examining it under
the microscope; or more conclusively, by growing the fungus in culture. A flu-
orescent antibody test can be performed on infected tissue or serum.

Treatment: Response is excellent when the infection is limited to the skin
and surrounding tissues. Potassium iodide (a saturated solution) has been
used, but care must be taken due to possible toxicity. Antifungals of the imi-
dazole group (as described for Histoplasmosis, page 81) are therefore the agents
of choice. Treatment needs to be continued for a month after clinical signs are
resolved.

Public health considerations: Sporotrichosis is known to infect humans
handling animals with infective drainage. It is important to wear rubber
gloves and take strict hygienic precautions when handling all animals with
draining wounds.

Protozoan Diseases

Protozoa are one-celled animals that are not visible to the naked eye, but are
easily seen under the microscope. They are usually carried in water. A fresh
stool specimen is required to identify the adult parasite or its cysts (called
oocysts).

NEOSPOROSIS

Dogs and herbivores are hosts to Neosporum caninum, with cattle as the
intermediate host. Dogs initially acquire the infection by eating infected
meat, but once infected, a bitch can pass this on through the placenta to her
unborn puppies. The risk to humans is minimal.

Dogs will show nerve and muscle problems, possibly even leading to paral-
ysis. Pneumonia, heart problems, and skin problems may also be seen. Blood
tests and muscle biopsies are the main means of diagnosis.



84 ¢ DOG OWNER’S HOME VETERINARY HANDBOOK

Treatment: Clindamycin, pyrimethamine, and sulfadiazine have been
used in treatment.

Prevention: Dogs should not be fed raw or uncooked meat, especially beef.
Dogs should also be prevented from defecating in cattle yards and pastures to
help prevent exposure. Some veterinarians will attempt treating subsequent
litters of affected bitches in utero, as it is expected all future puppies will be
infected. This must begin after at least two weeks into the pregnancy, to avoid
damage to the developing embryos.

TOXOPLASMOSIS

This disease is caused by a protozoan that infects warm-blooded animals. Cats
are the definitive host, but other animals, including dogs and humans, can act
as intermediate hosts. It is not common in dogs. The principal mode of trans-
mission in dogs and people raw or undercooked pork, beef, mutton, or veal
that contains the organism Toxoplasma gondii.

Oocysts excreted in the stools of infected cats, or ingesting spores, are
other potential sources of infection. Oocysts require one to three days under
ideal conditions of warm temperature and high humidity to produce spores.
These infective spores can survive in the environment for months or years.
Only cats excrete the oocytes in their stool. The dog is therefore not capable
of infecting other dogs and humans in this way.

Most dogs with toxoplasmosis experience no symptoms. When symptoms
do occur, they include fever, loss of appetite, lethargy, cough, and rapid
breathing. Other signs are weight loss, diarrhea, lymph node enlargement,
and swelling of the abdomen. Young puppies with toxoplasmosis may show
signs of pneumonia, hepatitis, or encephalitis. In brood bitches, intrauterine
infection can result in abortion, stillbirths, and the birth of sick puppies who
die within the first week of life.

The diagnosis is made by serology. An elevated IgM titer (by ELISA tests)
is diagnostic for active or recent infection.

Treatment: Antibiotics are available to treat acute toxoplasmosis.
Clindamycin is the drug of choice.

Prevention: Prevent the disease by keeping your pet from roaming and
hunting. Cook all fresh meat (both yours and your pets’) to a temperature of
at least 150°F (65.5°C). Wash your hands with soap and water after handling
raw meat. Always clean kitchen surfaces that come in contact with raw meat.

Coccibiosis

This disease is caused by a species of coccidia commonly found in the feces of
puppies and, occasionally, adult dogs. The main sign is diarrhea. Because infec-
tion is mild, symptoms usually do not occur unless the pup’s resistance has been
lowered by a concurrent disease, malnutrition, or immunosuppression.
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Coccidiosis is a particular problem in neonatal puppies who are over-
stressed by filth, crowding, chilling, and poor sanitation. Puppies acquire the
infection from contaminated premises or from their mother, if she is a carrier.
When kennel sanitation is poor, puppies reinfect themselves from their own
feces. An outbreak of coccidial diarrhea can also occur in association with
roundworm infestation or the trauma of shipping. Coccidiosis is an oppor-
tunist. Always look for another precipitating cause.

Five to seven days after ingesting oocytes, infective cysts appear in the
feces. The first sign is mild diarrhea that progresses until the feces become
mucuslike and tinged with blood. The diarrhea is accompanied by loss of
appetite, weakness, and dehydration. Dogs who recover become carriers.
Infected dogs and carriers can be identified by finding oocysts in a micro-
scopic slide of fresh stool.

Treatment: Treatment in adult dogs usually is not necessary, due to the mild
nature of the diarrhea. Puppies with severe diarrhea may need to be hospital-
ized for fluid replacement. Antibiotics that are effective against coccidiosis
include sulfadimethoxine, trimethoprin-sulfa, furazolidone, and amprolium.

Prevention: Known carriers should be isolated and treated. Wash down
infected quarters daily with boiling water and/or dilute bleach or chlorhexi-
dine solution to destroy oocysts. Coccidiosis can be prevented by maintaining
clean quarters and providing an appropriate whelping environment, as
described in Caring for the Newborn, page 490.

TRICHOMONIASIS

This protozoan infection is caused by a species of trichomonas often associ-
ated with a mucoid (and occasionally bloody) diarrhea in puppies.
Commonly, it is found in association with poor kennel sanitation. Prolonged
infection leads to weak, debilitated, stunted puppies with rough coats. The
diagnosis is made by finding protozoan cysts in fresh stool.

Treatment: The infection responds well to Flagyl (metronidazole).

GIARDIASIS

This disease is caused by a protozoan of the giardia species. Dogs acquire the
infection by drinking water from streams and other sources that are contami-
nated with infective oocysts.

Most infections in adult dogs are subclinical. Young dogs can develop a
diarrhea syndrome characterized by the passage of large volumes of foul-
smelling, watery, or “cow-pie” stools. The diarrhea maybe acute or chronic,
intermittent or persistent, and may be accompanied by weight loss.

Diagnosis is made by finding the protozoan or its characteristics oocysts in
saline smears of fresh stool. Smears from rectal swabs are satisfactory. A negative
smear does not exclude giardia, as oocysts are shed only intermittently. Three
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negative fecal smears collected at least two days apart should be obtained before
the diagnosis is excluded. Serology tests (ELISA, IFA) are now available.

Treatment: Giardiasis responds well to Flagyl (metronidazole). Because
Flagyl causes developmental malformations in the fetus, it should not be
administered to pregnant bitches. Other effective drugs are available. There is
now a vaccine available for giardiasis, but this is rarely recommended because
the disease is usually mild and responds well to treatment.

CANINE BABESIOSIS

This is an uncommon disease caused by a protozoan that destroys red blood
cells, producing a hemolytic anemia. One mode of transmission is by the bite
of a brown dog tick. Natural hosts of this tick are various wild animals, partic-
ularly the white-footed mouse and the white-tailed deer. Because these ani-
mals are also implicated in Lyme disease, both diseases can occur at the same
time. Babesiosis can also be transmitted by blood transfusions from infected
animals.

Outside the United States, the disease is found in tropical and subtropical
regions throughout the world. For reasons unknown, the Greyhound is partic-
ularly susceptible to babesiosis.

Most infections in dogs are subclinical. In dogs with acute illness, the signs
are fever, enlargement of the spleen and liver, and abnormal blood tests
indicative of hemolytic anemia. The signs of anemia are shortness of breath,
exercise intolerance, and pallor of the gums and tongue. The bone marrow
and liver can be affected.

Diagnosis is contingent upon finding the protozoan in blood smears. An
IFA serum antibody test also is available.

Treatment: Imidocarb is the only drug currently effective against canine
babesiosis.

Prevention: Prevent infection by controlling ticks, as described in Ticks

(page 123).

CANINE HEPATOZOONOSIS

This is another protozoan disease transmitted by the brown dog tick. Of the two
types of brown dog ticks seen in the United States, H. americanum causes a
more severe illness than H. canis. The geographic distribution of the disease in
the United States is limited to Oklahoma, Louisiana, and the Texas Gulf Coast.

In this case, your dog must ingest the tick—perhaps when trying to remove
it—to become infected. Illness is most likely to occur in immunosuppressed
dogs and pups younger than four months of age. Signs of illness include diar-
rhea (often bloody), muscle and bone pain with reluctance to move, eye and
nasal discharges, and severe loss of weight and body condition.
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Treatment: The disease can be treated with a variety of antiprotozoan
medications, but a cure has not been established. Most dogs relapse despite
treatment, and most die within two years of diagnosis.

Prevention: Hepatozoonosis is best prevented by controlling ticks, as

described in Ticks (page 123).

AMERICAN TRYPANOSOMIASIS (CHAGAS DISEASE)

Trypanosomiasis is caused by the protozoan T. cruzi. A small number of cases
have been reported, principally in the southwestern United States, Texas, and
California. Raccoons, opossums, armadillos, rats, cats, and dogs serve as the
principal reservoirs.

Dogs (and humans) acquire the disease from a family of insects called kiss-
ing bugs, so named because they come out of cracks at night and bite the face
of sleepers. Infection occurs through contamination of the bug bites by the
insects’ feces. Another source of infection in dogs is feeding on a host (such as
a raccoon) that harbors encysted larvae in its tissues.

Signs include fever, weakness, enlargement of the lymph nodes and spleen,
and inflammation of the spinal cord and brain. Trypanosomiasis attacks the
heart muscle, causing myocarditis with heart arrhythmias. This can lead to
collapse and death. Another complication of myocarditis is congestive heart
failure one to three years later.

The diagnosis is made by identifying the protozoan in blood smears.
Serology tests also are available.

Treatment: Experimental drugs have been used, but the response is poor.

Public health considerations: Because this often fatal disease can be
transmitted to humans through intermediate hosts, euthanizing the animal is
recommended. It is essential to take the utmost precautions when handling
infected animals, as well as their blood and discharges.

Rickettsial Diseases

Rickettsia are various disease-causing parasites (about the size of bacteria)
that are carried by fleas, ticks, and lice. They live within cells. The majority
are maintained in nature by a cycle that involves an insect vector, a perma-
nent host, and an animal reservoir.

CANINE EHRLICHIOSIS AND ANAPLASMOSIS

This is a relatively common rickettsial disease caused by the organisms E.
canis and E. ewingii, although several other rickettsia are capable of causing
ehrlichiosis. The disease is transmitted by the bite of the brown dog tick and,
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occasionally, other tick species. Ehrlichiosis occurs mainly in the Gulf Coast
area, the eastern seaboard, the Midwest, and California. Outside the United
States it is distributed worldwide. Some of the Ehrlichia species have been
renamed and are now listed in scientific literature as Anaplasma platys.

Ticks acquire the rickettsia by feeding on an infected host. A variety of
wild and domestic animals serve as reservoirs. Because of its chronic nature,
cases of ehrlichiosis are seen year-round, not just during the tick season.

The disease occurs in three phases. During the acute phase, the dog devel-
ops fever, depression, loss of appetite, shortness of breath, enlarged lymph
nodes, and, occasionally, signs of encephalitis. These symptoms may suggest
Rocky Mountain spotted fever, Lyme disease, or canine distemper.

Two to four weeks after the onset of the acute phase, the dog enters a sub-
clinical phase that lasts weeks to months. Some dogs eliminate the infection
during the subclinical phase; others progress to the chronic phase. There
appears to be a breed disposition for developing chronic ehrlichiosis; German
Shepherd Dogs and Doberman Pinschers, for example, are at increased risk.

During the chronic phase, which appears one to four months after the tick
bite, the disease attacks the dog’s bone marrow and immune system, produc-
ing weight loss, fever, anemia, a hemorrhagic syndrome with spontaneous
bleeding and nose bleeds, swelling of the limbs, and various neurological
signs. These signs may suggest leukemia. Infections of E. ewingii usually show
arthritis as well.

A serologic blood test (IFA) is sensitive for E. canis. However, the test may
not be positive until two to three weeks after the tick bite. A new ELISA test
has been developed that checks for Lyme disease, ehrlichiosis, anaplasmosis,
and heartworm.

Treatment: Tetracycline and doxycycline are highly effective against rick-
ettsiae, and should be given for at least one month. Improvement in the acute
phase begins within one to two days. Supportive treatment involves intra-
venous fluids and blood transfusions. The outlook for recovery is excellent if
treatment is started before the dog develops bone marrow suppression.

Prevention: Tick control is the mainstay of prevention (see Ticks, page
123). Ticks do not infect dogs until they have been attached for 5 to 20 hours.
Therefore, examining pets who have been roaming in tick-infested areas, and
promptly removing ticks, can prevent many infections.

Dogs living in areas where the disease is endemic can be protected by giv-
ing a low dose of oral tetracycline (1.3 mg per pound or .45 kg of body weight)
or doxycycline (0.45 to 0.90 mg per pound or .45 kg of body weight) every 24
hours. However, this is rarely necessary.

Using Frontline or Advantix to control fleas also kill ticks for up to 30 days
following a single application. Collars containing amitraz are also effective in
controlling ticks.
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RocKy MOUNTAIN SPOTTED FEVER

Rocky Mountain spotted fever is a rickettsial disease caused by Rickettsia
rickettsii and transmitted by several species of ticks. It is the most significant
rickettsial disease in humans. Most cases occur in the southeastern United
States, Midwest, Plains States, and Southwest, but it has been seen outside
those regions. The Rocky Mountain area, where the disease was first discov-
ered at the turn of the 20th century, now accounts for only a small percentage
of cases.

Unlike canine ehrlichiosis, Rocky Mountain spotted fever coincides with
the tick season (April through September). The two main reservoirs for
Rocky Mountain spotted fever are rodents and dogs. Adult ticks transmit the
disease to dogs when they attach and feed.

Signs of acute infection appear during the tick season and include listless-
ness, depression, high fever, loss of appetite, cough, conjunctivitis, difficult
breathing, swelling of the legs, and joint and muscle pains. Ocular signs, such
as uveitis, may be present. Rarely, a rash will be noticed around the area of a
tick bite. These symptoms may suggest canine ehrlichiosis, Lyme disease, or
distemper. Central nervous system signs include unstable gait, altered mental
state, and seizures. Inflammation of the heart muscle (myocarditis) can cause
cardiac arrhythmias, resulting in sudden death.

One to two weeks after the onset of illness, some dogs develop a hemor-
rhagic syndrome similar to that seen with canine ehrlichiosis. Various bleed-
ing problems, such as nosebleeds, subcutaneous hemorrhaging, and blood in
the urine and stools, may develop. This can cause shock, multiple organ fail-
ure, and death.

Rocky Mountain spotted fever should be suspected in a sick dog with a his-
tory of tick infestation during April through September. Serologic diagnosis is
best achieved by noting a rise in micro-IFA antibody titer in paired serum
tests (done at the time of illness and two to three weeks later).

Treatment: Tetracycline and its derivative, doxycycline, are the antibi-
otics of choice. Enrofloxacin is also effective. Antibiotics should be started as
soon as Rocky Mountain spotted fever is suspected, even if the diagnosis is
not confirmed. Mortality is high if treatment is delayed. Furthermore, dogs
with Rocky Mountain spotted fever respond dramatically in one to two days,
which confirms the presumptive diagnosis. Antibiotics are continued for two
to three weeks. Supportive treatment is the same as that described for Canine
Ehrlichiosis (page 87).

Prevention: Tick control is the mainstay of prevention (see Ticks, page
123). Using Frontline or Advantix to control fleas has the advantage of also
killing ticks for up to 30 days following a single application. Collars contain-
ing amitraz are also effective in controlling ticks.
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CANINE SALMON POISONING DISEASE

This is a severe rickettsial disease of dogs and wild canids that requires the
presence of several intermediate hosts, including snails, flukes, fish, and mam-
mals. Humans are not affected.

Dogs acquire the infection when they eat raw freshwater or ocean salmon
and related species containing encysted flukes that harbor rickettsiae. The
disease is limited to the Pacific Northwest. This is because the first intermedi-
ate host is a small snail found only in streams along the coasts of Washington,
Oregon, and California.

A few days after a dog ingests contaminated fish, the larval fluke matures
and attaches to the lining of the dog’s intestines, where it inserts the rick-
ettsial organism into the intestinal tissues. The incubation period is 5 to 21
days.

[llness begins with high fever, followed by hypothermia, loss of appetite,
vomiting, diarrhea (usually bloody), and generalized lymph node enlarge-
ment. These signs are similar to those of canine distemper and parvovirus.
However, a history of eating raw fish suggests a diagnosis of salmon poisoning.
Diagnosis may include finding fluke ova in a fecal sample.

Treatment: Death usually occurs in 7 to 10 days in untreated dogs.
However, the illness does respond well to intravenous tetracycline.
Supportive treatment with IV fluids and blood transfusions for hemorrhagic
diarrhea may be required. Praziquantel and mebendazole eliminate intestinal
flukes.

Prevention: Do not allow dogs to eat raw fish. Thoroughly cooking fish (or
freezing it for 24 hours) destroys encysted flukes and rickettsiae.

Antibodies and Immunity

An animal who is immune to a specific pathogen has natural substances in his
system called antibodies that attack and destroy that pathogen before it can
cause disease.

When a dog becomes ill with an infectious disease, his immune system
makes antibodies against that particular pathogen. These antibodies protect
the dog against reinfection. The dog has now acquired active immunity.
Active immunity is self-perpetuating; the dog continues to make antibodies
long after the disease has gone away. Any time the dog is exposed to that par-
ticular pathogen, his immune system will produce more antibodies. The dura-
tion of active immunity varies, depending on the pathogen and the dog.
Following natural exposure, active immunity often persists for life. In general,
immunity to viruses lasts longer than immunity to bacteria.

Active immunity also can be induced by vaccination. The dog is exposed
to heat-killed pathogens, live or attenuated (antigens that have been treated
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to make them less infectious) pathogens rendered incapable of causing dis-
ease, or toxins and pathogen products that will also stimulate a response by
the dog’s immune system. As with natural exposure, vaccination stimulates
the production of antibodies that are specific for the particular pathogen in
the vaccine. However, unlike natural exposure, the duration of protection
may be limited. Accordingly, to maintain high levels of protection, booster
vaccines are recommended. How frequently a dog will need boosters depends
on the antigen used, number of exposures to the pathogens, the dog’s own
immune response, and the type of vaccination used. Vaccination schedules
need to be customized for each individual dog.

Vaccinations may not be successful in all dogs. Rundown, malnourished,
debilitated dogs may not be capable of responding to a disease challenge by
developing antibodies or building immunity. Such dogs should not be vacci-
nated at that time, but should be vaccinated when they’re in better health.
Immunosuppressive drugs, such as cortisone and chemotherapy agents, depress
the immune system and also prevent the body from making antibodies.

Another type of immunity is called passive. Passive immunity is passed
from one animal to another. The classic example is the antibodies newborn
pups absorb from the colostrum of their mother. Puppies are best able to absorb
antibodies from their mother’s milk during the first 24 hours of life. The
immunity persists only as long as the antibodies remain in the puppies’ circu-
lation. The duration of immunity depends on the concentration of antibodies
in maternal milk when the pups were born. Dams vaccinated just before they
were bred have the highest antibody levels and are capable of protecting pup-
pies for up to 16 weeks. However, some veterinarians believe this additional
booster is unnecessary.

Puppies younger than 3 weeks old may be incapable of developing antibod-
ies in response to vaccination because of physical immaturity or interference
by passive maternally acquired antibodies. Maternal antibodies can bind the
antigen in the vaccine and keep it from stimulating the immune system. These
passive antibodies disappear at between 6 and 16 weeks of age. Therefore,
when vaccinating very young puppies, the vaccine must be given more fre-
quently to ensure that the vaccine will stimulate immunity as soon as maternal
antibody levels decline and can no longer interfere with the vaccine.

Another source of passive immunity can occur with a transfusion of blood
products with antibodies into a dog with a serious infection or immune prob-
lem. This is not done frequently, but can be a life-saver for some dogs.

Vaccinations

There are several types of vaccines currently available for use in dogs: modi-
fied live virus (MLV), inactivated or killed virus, and the newest recombinant
technologies—Ilive vectored, subunit, and DNA vaccines. Modified live virus
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vaccines are vaccines that contain virus that is alive and will replicate when
in a dog, but has been modified so that it shouldn’t cause the actual disease.
These vaccines tend to generate a quick and full immune response. Killed
virus vaccines are vaccines with dead virus, which will not replicate in a dog,
so they are incapable of causing disease. Instead, they rely on surface antigens,
along with immune stimulants called adjuvants, to stimulate an immune
response.

Modified live vaccines are more effective and produce longer-lasting
immunity than do killed vaccines. Results for recombinant vaccines indicate
that immunity can last as long as MLVs. With all types of vaccines, booster
shots are necessary to maintain an adequate level of protection. The fre-
quency of needed boosters shots is very variable, and depends on the disease
involved, the individual vaccine, the dog’s own immune system, and whether
he has been exposed to the disease agent naturally.

Recombinant vaccines are among the newest products in the rapidly
emerging biotechnology market. The technology relies on the ability to splice
gene-sized fragments of DNA from one organism (a virus or bacteria) and to
deliver these fragments to another organism (the dog), where they stimulate
the production of antibodies.

For the live vectored version, genes from a canine antigen may be put into
a noninfectious virus. Antibodies are stimulated; there is no replication of the
antigen. Subunit vaccines stimulate immunity to a part of the antigen of an
infectious organism. These are set up to provide the most immunity for the
least amount of antigen used. With DNA vaccines—currently experimental
for dogs—only a small amount of DNA from the infectious agent is used.

Thus, recombinant vaccines deliver specific antigen material on a cellular
level without the risk of vaccination reactions associated with giving the
entire disease-causing organism. This represents a truly new development. It
is expected that recombinant vaccines will soon replace MLVs and whole
killed vaccines for many, if not most, canine infectious diseases.

WHY VACCINES FAIL

Vaccines are highly effective in preventing certain infectious diseases in dogs,
but failures do occur. Failures can be due to improper vaccine handling and
storage, incorrect administration, inability of the dog to respond because of a
depressed immune system, or the presence of neutralizing maternal antibodies.

Stretching out the vaccine by dividing a single dose between two dogs is
another reason why a vaccine may not be effective. And if the dog is already
infected, vaccinating him will not alter the course of the disease.

Because proper handling and administration of vaccines is so essential,
vaccinations should be given by those familiar with the procedure. Anyone
giving a vaccine also needs to be ready to handle any adverse reactions. When
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you go to the veterinarian for your dog’s annual physical examination, he will
also receive any vaccines that need updating.

THE REVACCINATION DEBATE

A subject of much debate in the field of immunology is the timing of booster
injections. Based on a growing body of evidence, recommendations for
booster vaccinations have been changing. In general, viral vaccines tend to
stimulate longer immunity than bacterial vaccines.

It is now believed that the protective response to vaccines for distemper,
parvovirus, and rabies probably persists for several years following a vaccina-
tion series, and that booster shots can be given every three years instead of
every year. This interval for booster shots may be extended even longer with
the newer vaccines and updated research data on the duration of immunity.

On the other side of the scale, evidence also suggests that vaccines for
parainfluenza, bordetella bronchiseptica and leptospirosis fail to protect for
the full 12 months. These vaccines might need to be given twice a year, rather
than annually, especially to dogs who are at increased risk.

The best way to manage vaccinations is to work with your veterinarian to
develop a customized vaccination schedule for your dog, based on your own
dog’s health and risk factors.

CORE AND NONCORE VACCINES

The veterinary community has divided vaccines into two main categories,
with a smaller third category. Core vaccines are vaccines that every dog
should have at some time in his life. Noncore vaccines are vaccines that only
some dogs need, depending on factors such as geographic location and
lifestyle. Other vaccines are also available but are generally not recommended
for any dogs.

COMBINATION VACCINES

Many canine vaccines are combination or multivalent vaccines. This means a
vaccine includes antigens for several diseases all in one injection. At one
time, vaccines had as many as seven disease antigens included in one injec-
tion. It is now believed that less is better—both because some vaccines simply
aren’t necessary for all dogs and because you don’t want to overwhelm a dog’s
immune system.

The most common combination vaccines currently are DHPP or DAZPP,
both of which are acronyms for distemper, hepatitis, parvovirus, and parain-
fluenza. Most veterinarians use these minimal multivalent vaccines.
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An L added at the end (DHPPL) means the shot also contains leptospiro-
sis vaccine. However, if the dog does require a leptospirosis vaccine, it is now
recommended that this be scheduled separately. Rabies vaccine boosters are
often staggered as well.

For dogs who have had or are at risk for vaccine reactions, the core vac-
cines, such as distemper and parvovirus, may be given separately and only
boostered as indicated by titers. (Titers measure the immunity present in a
dog’s system, but more research is needed to determine exactly what mini-
mum titer levels indicate a dog is safe from disease.)

Available Vaccines

Young puppies are highly susceptible to certain infectious diseases and should
be vaccinated against them as soon as they are old enough to build immunity.
These diseases are distemper, infectious hepatitis, parvovirus, parainfluenza,
and rabies. Leptospirosis, giardia, coronavirus, bordetella, bronchiseptica, and
Lyme disease vaccinations are optional, depending on the occurrence of these
diseases in your area and your dog’s individual risk factors.

The American Animal Hospital Association (AAHA) has drawn up
guidelines categorizing vaccines as core, noncore, or not recommended, and
these categories will be indicated for all the vaccines described in this section.
While these guidelines suggest that puppies as young as 6 weeks may be vacci-
nated, most veterinarians and breeders wait until 7 or 8 weeks of age. Also,
vaccine recommendations state that many vaccines do not need boosters
beyond 12 weeks of age, but veterinarians, particularly in endemic disease
areas, may do a final puppy vaccine at about 16 weeks.

CANINE DISTEMPER (CORE)

A recombinant distemper vaccine is now available and, ideally, dogs will
receive either an MLV or a recombinant version of distemper vaccine.

The first distemper shot should be given shortly after weaning and before a
puppy is placed in his new home and is exposed to other dogs. Some veteri-
narians recommend vaccinating puppies at 5 to 6 weeks of age, using a combi-
nation canine distemper-measles-parainfluenza vaccine. The rationale for
combining distemper and measles vaccines is that a high percentage of 6-
week-old puppies do not get a satisfactory response from the distemper vac-
cine alone because of maternal antibodies that neutralize the distemper
antigen. The measles virus, which is quite similar to the distemper virus, can
overcome maternal antibody interference and induce partial distemper pro-
tection. Alternatively, if maternal antibodies have actually disappeared in the
6-week-old puppy, the distemper portion of the vaccine will induce complete
protection.
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The distemper-measles vaccine should be used only once, for the first vac-
cination, and only in puppies. The newer recombinant distemper vaccine
seems to overcome maternal antibodies and is now believed to be a better
option than the distemper-measles combination.

Postvaccination encephalitis has occasionally occurred when an MLV dis-
temper vaccine has been used in combination with a parvovirus vaccine in
pups younger than 6 to 8 weeks of age. Therefore, parvovirus vaccine should
not be given along with the first distemper vaccination in very young puppies.
The recombinant distemper vaccine is unlikely to cause encephalitis, and is
therefore recommended for young puppies.

Puppies younger than 8 to 9 weeks of age should be revaccinated every four
weeks until they are 16 weeks of age. Current recommendations are to revac-
cinate at 1 year of age or in a year from the last vaccination, and then every
three years. This time period may be extended with future research data on
duration of immunity.

INFECTIOUS HEPATITIS (CORE)

The infectious hepatitis vaccine is a MLV vaccine containing CAV-2. This
vaccine protects against canine hepatitis and two of the adenoviruses
involved in the kennel cough complex (CAV-1 and CAV-2).

Hepatitis vaccine is incorporated into the DHPP shot, which is given at 8
to 12 weeks of age and again at 16 weeks of age with a possible booster in
between for puppies who were initially vaccinated at 8 weeks of age or
younger. It is suggested that a DHPP booster be given at 1 year of age or one
year from the last vaccine. Revaccination is currently recommended every
three years, although initial immunity may persist for life.

CANINE PARVOVIRUS (CORE)

Commercially available vaccines effectively cross-protect against all the cur-
rent strains of parvo, including variant strains. The MLV vaccine is much
more effective than a killed vaccine in that it produces a faster and stronger
immune response.

Because the age at which individual pups can respond to parvovirus vacci-
nation varies, AAHA 2006 guidelines are to give the vaccine at 6 to 8 weeks
of age, then every three to four weeks until the dog is 12 to 14 weeks of age,
but many veterinarians prefer to wait until a puppy is 7 or 8 weeks of age to
start parvo vaccinations and conclude them at 16 weeks.

High titer—low passage vaccines (see page 91) are more effective than older
vaccines, even in the presence of maternal antibodies, and have narrowed the
window of susceptibility that occurs between declining levels of maternal
antibodies and acquired immunity produced by the vaccine. This has resulted
in fewer vaccine failures.
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Even after a pup has received his first series of vaccinations, he should not
be exposed to dogs who may be a source of infection until after he receives his
final vaccination at 16 weeks of age. Boosters are recommended every three
years to maintain immunity, following an initial booster at one year. This
interval may be increased with further research on vaccine efficacy.

In unvaccinated dogs older than 16 weeks, give two doses of vaccine two
weeks apart. Brood bitches should be vaccinated two to four weeks before
breeding to ensure high levels of antibodies in their colostrum. Some veteri-
narians believe this booster is unnecessary.

RABIES (CORE)

The first rabies vaccination should be given at 3 to 6 months of age, with the
first booster shot given one year later (at 15 months of age). Thereafter, give
boosters annually or every three years, according to state and local statutes.
Rabies vaccination schedules are regulated by law.

LEPTOSPIROSIS BACTERIN (NONCORE)

Leptospira bacterins may protect against two or four of the most common sub-
species of bacteria that cause leptospirosis. The two-serovar bacterin may be
incorporated into a DHPP shot given at 12 weeks of age and again at 14 to 16
weeks of age. Many veterinarians give the four-serovar bacterin as a separate
injection as early as 12 weeks and then two to three weeks later.

Leptospira bacterin has been responsible for 70 percent of post-vaccination
DHLPP anaphylactic shock reactions. Toy breeds and puppies younger than
12 weeks old seem to have the highest rate of reactions to this bacterin. In
addition, the two-serovar vaccines do not protect against the two species that
are currently responsible for the majority of cases. Accordingly, routine vacci-
nation is now considered optional. It is still indicated in areas where the risk
of the disease is greater than the risk of the vaccination. Leptospirosis is not
contained in all the combination vaccines and can be given separately.

Both Fort Dodge and Pfizer have vaccines that now cover all four of the pri-
mary serovars of leptospirosis. These are subunit vaccines, so there is less chance
of an allergic reaction to the vaccine. With leptospirosis cases on the rise, this
vaccine may be recommended in more areas. Immunity following vaccination
averages about four to six months. Therefore, if vaccination is important, it may
be advisable to revaccinate every six months. Discuss this with your veterinarian.

CANINE PARAINFLUENZA (NONCORE)

Parainfluenza is the principal virus implicated in the kennel cough complex.
Vaccines will decrease the prevalence and severity of the infection, but will not
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prevent the disease. Parainfluenza is incorporated into the canine distemper-
measles-parainfluenza and DHPP shots. The first dose is given at 8 to 12 weeks
of age and the second at 16 weeks. AAHA 2006 guidelines are to give the
vaccine at 6 to 8 weeks of age, then every three to four weeks until the dog is
12 to 14 weeks of age, but many veterinarians prefer to wait until a puppy is 7
or 8 weeks of age to start vaccinations. An intranasal vaccine that combines
the bordetella vaccine is also available.

The injectable parainfluenza vaccine protects dogs but does not eliminate
the virus from nasal secretions. That means dogs can still transmit the infec-
tion. The intranasal vaccine protects against both disease and infection, thus
eliminating the possibility of transmitting the disease to other dogs.

Annual boosters are recommended by the manufacturer. However, evi-
dence suggests that parainfluenza vaccines do not always protect for the full
12 months, and in many cases should be given twice a year, especially for dogs
at increased risk. This recommendation is only for the parainfluenza vac-
cine—not for the other viruses that are often included in a combination vac-
cine. This is not a core vaccine, so it should only be given to dogs with
lifestyles that increase their risk, such as show dogs and dogs who will be

boarded.

BORDETELLA (NONCORE)

Bordetella bronchiseptica vaccines are of some help in controlling kennel
cough and other respiratory infections caused by this bacteria. Show dogs,
boarded dogs, and dogs living in kennels may benefit from this optional
protection.

There are two vaccine types available to prevent bordetella. One is an
intranasal vaccine and the other is injectable. The intranasal vaccine, which
protects against parainfluenza as well as bordetella, gives the most immediate
immunity—although either type of vaccine should ideally be given at least
one week before possible exposures.

The injectable bacterin must be given twice. The first injection is given at
8 weeks of age and is repeated two to four weeks later. Puppies born in high-
risk areas where bordetella is prevalent can be vaccinated with the intranasal
vaccine at 3 weeks of age.

Annual boosters are recommended by the manufacturer. But because of the
short duration of immunity, semi-annual boosters may be more appropriate.

LYME DISEASE (NONCORE)

Lyme disease (also called Borrelia burgdorferi) vaccine is recommended only
for dogs in high-risk areas. This includes dogs visiting areas where Lyme dis-
ease is prevalent and areas with a high risk of tick exposure.
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The killed bacterin version is now out of favor and the subunit vaccine,
featuring the OpsA antigen, is recommended if the vaccine is needed. The
immunity from this vaccine can be distinguished from a natural exposure.
Tick control should be the first line of defense against Lyme disease.

CORONAVIRUS (NOT RECOMMENDED)

Vaccination against coronavirus does not prevent the disease, but may reduce
the severity of the illness. This is a mild disease and is rarely fatal. Accordingly,
many veterinarians do not routinely vaccinate against coronavirus.

However, the vaccine may be incorporated into the other vaccines your
dog is receiving. This vaccine is not currently recommended, so ask your vet-
erinarian about what is in any combination shots your dog may be receiving.

GIARDIA (NOT RECOMMENDED)

There is now a vaccine available for giardiasis, but this is rarely recommended
because the disease is usually mild and responds well to treatment.

PORPHYROMONAS (NOT RECOMMENDED)

Porphyromonas is the most common bacteria involved in periodontitis in dogs
(see page 245). A new vaccine purports to protect against with three species
of this bacteria: denticanis, gulae, and salivosa. The vaccine is very new, and
widespread efficacy tests are now being conducted.

Vaccination Recommendations

The vaccination recommendations on pages 99-100 should be modified under
the following circumstances:

¢ Give bitches a DHPP booster two to four weeks before breeding. (Be
aware that some veterinarians believe this booster is unnecessary.)

e Some rabies boosters are required at one-year intervals, others at three
years. Follow the instructions of the manufacturer and of your veterinarian.
Local statutes often determine when the booster shots should be given.

e Parainfluenza and leptospirosis vaccinations may be necessary twice a
year in endemic areas.
¢ Bordetella may be necessary for show dogs, kennel dogs, dogs who are

boarded, and others at high risk for exposure to the kennel cough com-
plex. Boosters may be indicated twice a year in endemic areas.
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Chapter

THE SKIN AND COAT

Skin disease is a common problem in dogs. The condition of the skin can also
tell you a great deal about your dog’s general health. A dog’s skin is thinner
and more sensitive to injury than human skin. It is easily damaged by rough
handling with the wrong type of grooming equipment, and once the surface of
the skin is broken and disturbed by trauma or some other disorder, the condi-
tion tends to spread rather easily and become a major problem.

The outer layer of skin is the epidermis, a scaly layer that varies in thick-
ness over different parts of the body. For example, it is thick and tough over
the nose and foot pads, and thin and most susceptible to injury in the creases
of the groin and armpits.

The layer beneath the epidermis is the dermis. The dermis gives rise to the
skin appendages: hair follicles, sebaceous glands, nails, and sweat glands.
Sweat glands are found only in the foot pads of dogs.

Hair follicles produce three types of hair. Primary hair is exemplified by the
long guard hair that makes up the top coat. Generally, each guard hair grows
from its own follicle, but in some breeds more than one hair may grow from a
single follicle. Muscles connected to the root of each guard hair enable the
hair to stand erect, as happens when a dog raises her hackles.

Within each guard hair follicle is a cluster of accessory hair that composes
the undercoat. The function of the undercoat is to provide warmth and pro-
tection. Whiskers and eyelashes make up a third type of hair, which is modi-
fied to serve the sense of touch.

Sebaceous glands are located in the dermis, and are linked to the hair folli-
cles. Sebaceous glands secrete an oily substance called sebum, which collects
in the hair follicles and coats each strand of hair. This adds shine and, more
important, enables the hair to shed water. Water-going breeds depend upon
sebum to waterproof their coats. Sebum is also responsible for the characteris-
tic doggy odor apparent in some dogs with oily coats.

The color of a dog’s skin can vary from pink to light brown, or it may be
dark with patches of black. The dark pigment in the skin is called melanin. It
is produced by cells in the dermis called melanocytes.
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The Dog’s Coat

The quality of a dog’s coat is controlled by a number of factors, including hor-
mone concentrations, nutrition, general health, parasite infestations, genet-
ics, and the frequency of grooming and bathing. Dogs who live outdoors in
cold weather grow a heavy coat for insulation and protection.

Hormonal disorders such as hypothyroidism, hyperestrogenism, and
Cushing’s syndrome slow or suppress hair growth, making the coat appear thin
or sparse. A protein deficiency caused by parasites, poor diet, or ill health may
cause the coat to be dull, dry, brittle, and thin.

If your dog’s coat is below par, have her checked by your veterinarian. Poor
coat quality is often an indication of a systemic disease.

HAIR GROWTH AND SHEDDING

Dog hair grows in cycles. Each follicle has a period of rapid growth (the ana-
gen phase), followed by slower growth and then a resting phase (the catagen
phase). During the resting phase, mature hair remains in the follicles and
eventually detaches at the base. When the dog sheds her coat (the telogen
phase), a young hair pushes out the old hair and the cycle begins anew. The
average dog takes about four months to grow a coat, but there are individual
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and breed variations. The Afghan Hound, for example, grows her coat in
about 18 months.

There are “hairless” dog breeds, such as the Chinese Crested (which has
hair on the head, tail, and legs) and the Xoloitzcuintal (which is normally
hairless except for a single tuft on the head and some long hairs on the tail).
Both of these breeds have coated versions as well. The hairless condition in
these dogs is due to a genetic mutation, not a health problem.

Most dogs shed or “blow” their coat at least once a year. Dams often blow
their coat six to eight weeks after delivering puppies. Major shedding may fol-
low a bitch’s heat cycle as well, due to the hormonal swings.

Many people assume that temperature changes govern when a dog sheds
her coat. In fact, the seasonal length of daylight exerts the major influence.
Longer periods of daylight in spring activate a shedding process that lasts four
to six weeks. In fall, as the daylight hours grow shorter, many dogs may again
shed their coat. Sensitivity to ambient light is most pronounced in dogs who
live outdoors. Dogs who live primarily indoors are exposed to artificial light
and a rather fixed photoperiod. These dogs may shed and grow new coats all
year long.

Some breeds, such as Poodles, Bedlington Terriers, and Kerry Blue Terriers,
have what is called a nonshedding curly coat. These breeds do not shed loose
hair into your house. Instead, their loose hair tends to collect into mats that
remain on the body. Dogs with corded coats, such as the Puli and Komondor,
have similar coats, but their hair works itself into cords.

Some dogs have a double coat comprised of long, coarse outer guard hairs
and a soft, fine, wooly undercoat. When a dog with a double coat begins to
shed, the appearance of the coat can be quite alarming. The undercoat is shed
in a mosaic or patchy fashion, giving the dog a moth-eaten appearance that
may suggest a skin disease.

When shedding begins, remove as much of the irritating dead hair as possi-
ble by daily brushing. In breeds with a thick double coat, a bath will loosen
the dead hair and make it easier to remove. Always brush out a dog before
bathing to help prevent the formation of mats.

Avoiding Coat and Skin Problems

GROOMING

Grooming at regular intervals will keep your dog’s coat and skin in good con-
dition and prevent many problems. Even hairless breeds require some groom-
ing for healthy skin. Establish a grooming schedule during puppyhood and
stick to it throughout the dog’s life. Initially, keep the sessions brief and make
grooming a pleasurable experience. If the puppy grows to dislike the basic
grooming routine, a simple procedure will become most difficult.
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How often to groom depends on the dog’s coat type, breed, and the purpose
for which she is being groomed. Show dogs, for example, usually require daily
grooming. Longhaired dogs should be brushed frequently to prevent the coat
from tangling and matting. Certain breeds require braiding or tying up, pluck-
ing, and clipping. For these dogs it is a good idea to consult a breeder or pro-
fessional pet groomer.

These are some useful grooming tools. The ones you will use most will
depend upon your dog’s breed and the nature of her coat.

Grooming table. It should be solid with a nonslippery surface. Adjust
the table to a height at which you can work without bending. Use for all
grooming sessions that last more than a few minutes.

Bristle brush. This is a brush for all breeds. It removes loose hair and
surface dirt and dresses the top coat. A brush with natural bristles pro-
duces less static electricity.

Pin brush. This brush has long pins protruding from a rubber cushion.
It’s especially effective for longhaired breeds.

Slicker brush. This is a rectangular board with thin, bent wire teeth and
a handle. A slicker brush is used to remove loose hair. Brush in short,
deep strokes. This brush may be too harsh to use on shorthaired dogs.

Hound glove (palm brush). Intended for shorthaired breeds, this is a
glove or pouch that you slip over your hand and then use to wipe down.
It may have small rubber nubs or a sisal pad that does the actual groom-
ing. The glove removes dead hair and gives a polish to the coat.

Comb. A standard wide-tooth metal comb with smooth, round teeth is
used for areas where the hair is short and to hold up hair for scissors. A
fine-tooth comb is used to unsnarl fine hair. Many utility combs, such as
the Greyhound comb, combine both features: the teeth are one-quarter
inch (6mm) apart on one side of the comb and one-eighth inch apart
(3mm) on the other. A flea comb is a very fine-tooth comb with 30 to
36 teeth per inch.

Scissors. These are used to trim the coat, trim long hair on the feet in
most breeds, and cut out mats. Dogs with long hair may need the hair
trimmed around the rectum. The tips should be blunt or rounded.
Thinning shears are scissors with spaces between the teeth that thin out
hair but don’t cut all of it.

Rake. Long- and short-toothed rakes are used to remove loose, dead hair
during shedding. They will damage healthy hair if used too vigorously.

Mat splitter. This single- or multi-bladed tool is used to break up mats
into smaller and smaller strands.
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Clockwise from the top center: metal comb, electric clipper (blades are in the
center), Dremel tool, rake, flea comb, scissors, thinning shears, nail clipper, and
slicker brush.

e Electric clipper. This is used for trimming or to shave down a matted
coat. Different size blades are used on different types of coats. Care must
be taken not to cut the dog’s skin.

¢ Nail clipper. Nail clippers come with either two cutting edges or a sin-
gle blade that clips down like a guillotine.

¢ Dremel tool or nail grinder. A Dremel can be used to carefully grind
nails down to an acceptable length.

¢ Nail file. Handy after cutting nails to round the edges.

e Towel. Toweling shorthaired breeds will remove loose dead hair. A wipe
with a damp towel may be all the grooming your hairless breed needs.
Rubbing with a towel tends to tangle long hair, though.

It is important that the bristles on the brush and the teeth on the comb be
the right length for the dog’s coat. For example, if the coat is thick and the
bristles and teeth are too short, the top coat may look smooth for a time but
the undercoat will mat. Eventually the top coat becomes involved and the
dog may have to be shaved. On the other hand, if the dog has a thin under-
coat, grooming with tools that have long bristles and teeth can scratch and
injure the skin.
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BRUSHING AND COMBING TECHNIQUES

A dog’s coat is easily damaged by rough handling and improper grooming
techniques. Each strand of hair has tiny scales that lie flat against the hair
shaft. As the hair is pulled and stretched (which is not desirable), the scales
project out like barbs. Adjacent hairs become snarled and eventually break
during the unsnarling process.

Dry hair attracts static electricity, which causes individual hairs to stick
together. It is a good practice to use an antistatic coat conditioner before
brushing. A number of popular products are available as pumps, aerosols, and
rub-on creams. You can also simply spray the coat lightly with water.

The coat should be brushed with tools that pass smoothly through the hair.
In general, a pin brush can be used safely without stretching the hair. To avoid
stretching, do not pull forcefully on a rake, slicker brush, or comb—except
when removing dead hair during the shedding stage. If you find that you are
pulling hard, you are either trying to groom too deep into the coat with each
stroke or you are using a grooming tool with teeth or bristles that are too stiff
or too close together.

With longhaired dogs, insert the bristle or pin brush all the way into the
coat and twist it slightly. Using short strokes, brush against the lay of the hair.
Avoid using long strokes, as this can break the hair. You can also line brush—
working up the side of your dog, brushing short sections at a time. You push
the hair up, then brush small sections down at a time. This way, the hair
underneath is brushed out as well as the top coat. It always makes sense to talk
to your dog’s breeder about the best grooming techniques for the breed.

For shorthaired breeds, brush with the lay of the hair, starting at the head
and working back toward the tail. In all breeds, pay particular attention to the
hindquarters and backs of the thighs, where dead hair is likely to mat.
Carefully check behind the ears, as the soft hair there may also mat.

If the dog is blowing her undercoat, remove loose hair with a rake. Start on
the underside of the dog and work layer by layer up to the topside.

Hairless dogs can be wiped with a damp towel, then carefully dried. They
may need a bath to remove excess skin oils and to prevent the buildup of sun-
screen (necessary to prevent sunburn).

REMOVING MATS

Mats are solid clumps of fur that can form anywhere on the body but are usu-
ally found behind the ears, in the folds of the armpits, around the anus, on the
backs of the thighs, in the groin area, and between the toes. Mats are evi-
dence of neglected grooming or grooming with the wrong tools. Dogs with
softer hair are more prone to develop mats.
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To remove mats, first saturate the clumps of hair with coat conditioner for
several minutes. This rehydrates the hair and closes the barbs. Then separate
as much of the mat as you can with your fingers.

Some mats can be removed with the tip of a comb. However, most require
the use of scissors, an electric clipper, or a mat splitter. Cutting into mats with
scissors must be done with extreme care, because a dog’s skin is not attached
to the underlying muscle and tents up as the mat is pulled. Do not slide the
scissors beneath the mat and attempt to remove it flush with the skin. You
will almost certainly remove a piece of skin. When possible, slide a comb
beneath the mat as a barrier between the scissors and the skin. Then hold the
scissors perpendicular to the comb and carefully snip into the fur ball in narrow
strips. Similar care must be taken with electric clippers. Tease the mat out
gently. After the mat has been removed, comb out residual snarls.

This technique also works for removing burdocks and tangled plant mate-
rial. Nonstick cooking sprays may help to ease the plant material out of the
hair without cutting any coat.

To remove gum, put an ice cube on the gum first, then try to slide it off. If
that doesn’t work, you will need to carefully cut it out.

Beyond the Brush

A good canine care and maintenance program should include a schedule for
examining the ears, cleaning the teeth, clipping the nails, and, if necessary,
emptying the anal sacs.

Be sure to groom beneath the ear flaps and inspect the openings of the ear
canals at least once a month, and whenever your dog has been running in tall
grass, weeds, and brush. Plant matter can enter the ear canals by first clinging
to the hair around the openings.

Inspect the ear canals for dirt, debris, excess wax, and a disagreeable odor.
If any of these are present, clean as described in Cleaning the Ears, page 207. If
the ear canals are clean, leave them alone, as excessive cleaning can interfere
with local immune defense mechanisms. Any discharge should be brought to
the attention of your veterinarian.

Routinely inspecting and cleaning the teeth will prevent the build-up of tartar
and calculus. For more information, see Taking Care of Your Dog’s Teeth, page 248.

Inspecting the anal sacs may disclose a buildup of secretions. To empty the
anal sacs, see Anal Sacs, page 290.

TRIMMING THE NAILS

Most dogs wear down their nails through activity. If they are not worn down
naturally, however, they can become extremely long and damage carpets and
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upholstery. Excessively long nails can
splay the toes and interfere with trac-
tion by preventing the foot pads from
making contact with the ground.
Long nails should be trimmed.

Nails are also trimmed to prepare a
dog for show. If trimming is done
twice a month, the quick (the bundle
of nerves and blood vessels inside the
nail) will recede toward the base of
the nail and the nail will remain per-
manently shorter.

Dogs with dewclaws must have
these nails looked at frequently.
Dewclaws are remnants of fifth toes
e and are found high on the inside of
This neglected dewclaw has grown each foot. In many breeds the dew-
around and into the pad. claws are removed shortly after birth.

In other breeds, such as Briards and
Great Pyrenees, the presence of dewclaws is required by the breed standard.
These nails do not contact the ground and thus can grow around in a circle
and pierce the skin. Dewclaws should be trimmed regularly. This is particu-
larly true for dogs with dewclaws on the rear legs. If you have a puppy with
dewclaws, it is important to get her used to having them trimmed, even
though trimming may not yet be necessary.

Some nail clippers for dogs have two cutting edges, while others of the guil-
lotine type have one. Either type is satisfactory. Nail clippers designed for
humans do not work well because a dog’s nails are not flat the way a person’s are.

Begin by lifting the dog’s paw and extending the nail. Identify the quick
(the pink part running down the center), which contains the nerves and
blood vessels. If the nails are white, it’s easy to see the quick. Be sure to trim
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Trim the nails parallel to the toe pads.

the nail in front of (but close to) the quick. When using a guillotine cutter,
the blade should slice upward from the underside of the nail. If the nails are
dark and the quick is invisible, a good rule is to cut the nails parallel to the toe
pads, so that the nails just clear the floor.

If you accidentally cut into the quick, the dog will feel a brief moment of
pain and the nail will begin to bleed. Hold pressure over the end of the nail
with a cotton ball. The blood will clot in a few minutes. If bleeding persists,
pack with styptic powder or use a styptic pencil. In a pinch, cornstarch will
also do.

To use a Dremel tool, you need to put on a sanding drum and carefully pull
any hair away from the nail you are working on. Then carefully hold the tool
against the nail with a slight pressure, removing just a small amount if you
cannot see the quick. Do not push the sanding drum against the foot, just
hold it lightly against the surface of the nail. You need to be careful that the
tool is not getting warm and heating your dog’s toe.

Do not trim back into the quick. Rather, follow the guideline about trim-
ming nails parallel to the toe pads.

Bathing

There are no firm guidelines for how often to bathe a dog. The quality and
texture of the dog’s hair (whether it’s long, silky, curly, smooth, or wiry) will
determine how much dirt it collects and how frequently the dog should be
bathed. Your dog’s lifestyle and activities will also influence how often she
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gets dirty and needs a bath. If you own a dog with special coat requirements,
you may wish to consult a breeder or a professional groomer for specific rec-
ommendations.

The usual reasons for bathing a dog are to remove accumulated dirt and
debris, to facilitate the removal of dead hair at shedding time, to eliminate
doggy odor in dogs with oily coats, and to improve the appearance of the coat.
Routine bathing is not necessary for the health of the coat or the dog. In fact,
frequent bathing can rob the coat of its natural sheen and make it harsh and
dry. For most dogs, regular brushing will keep the coat and skin in good con-
dition and eliminate the need for frequent baths.

Before bathing a dog, brush out all snarls and tangles and remove mats. If this
step is omitted, the wet, matted hair will set and be most difficult to manage.

It is important to select a shampoo labeled “for dogs.” The pH of canine
skin is neutral (7 to 7.4). Most shampoos for humans are on the acid side and
are therefore unsuitable for dogs. There are a number of good commercial dog
shampoos on the market for white dogs and dogs with other coat colors. Do
not use human hair dyes or coloring agents on dogs.

Household disinfectants must never be used on dogs. These chemicals are
absorbed through the skin and can cause death.

Except on warm, sunny days, baths should be given indoors using a bathtub
or basin. Place a rubber mat on the bottom of the tub or basin to keep the dog
from slipping and panicking. Plug her ears with cotton to keep water out—
wet ear canals are predisposed to infection.

Add some lukewarm water to the tub, then place the dog in the tub. Begin
by washing her face with a damp cloth. Lift up the ear flaps and wipe the
undersurface to remove dirt, wax, and dead skin. Using a bath sprayer, wet the
dog thoroughly with warm water. If necessary, bury the nozzle into her hair to
get to the skin.

Then work the shampoo in by hand, one section at a time. Be sure to
lather all of the dog—not only her back and sides, but also her neck, chest,
belly, legs, feet, and tail. If the coat is badly soiled, rinse lightly and then
repeat the sudsing process.

Remove the shampoo by rinsing the coat with the bath sprayer. Don’t for-
get between the toes. It is essential to rinse and rinse until all the soap is out
of the coat. Residual soap makes hair dull and tacky. It may also cause contact
dermatitis (see page 141) if left on the skin.

Commercial coat conditioners are often used to bring out the beauty of the
coat for show purposes. Do not use vinegar, lemon, or bleaches; they are either
too acid or too alkaline and will damage the coat. Some exhibitors add
Alpha-Keri bath oil to the final rinse to give luster to the coat. The concen-
tration is 1 teaspoonful (5 ml) per quart (1 1) of water.

After the dog has been thoroughly rinsed, squeeze out as much water as you
can by hand. Allow the dog to shake, and then blot her dry with towels. You
can encourage your dog to shake by blowing gently at her ear.
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You can complete the drying process with a good air blower. Commercial
dog-drying units are very effective when used as directed. Do not use your
own hair dryer on high heat. This damages the coat and may burn the dog’s
skin. Use handheld dryers only on low heat and slant them to keep the col-
umn of air from blowing directly on the dog’s skin. Some dogs may be fright-
ened by the noise and blowing air. If this is the case, do not force the dog to
submit, as this can lead to trauma and problems later on.

After the bath, keep the dog indoors until her coat is completely dry. This
can take several hours.

DRY SHAMPOOS

Maintaining a clean coat between baths is highly desirable, especially for dogs
with oily coats that are prone to collecting dirt. A number of household prod-
ucts have been used successfully as dry shampoos. Calcium carbonate,
unscented talcum or baby powder, and cornstarch are all effective. They can
be used frequently without damaging the coat or skin.

Work the substance into the coat and leave it in for 20 minutes to absorb
oils. Then remove the powder with a soft bristle brush. If you're showing your
dog, remember that all traces of powder must be removed from the coat before
entering the conformation ring for judging.

Commercial waterless shampoos (they require no rinsing) are sprays for
quick cleaning problem spots. When used as an all-over spray, they are an
excellent bath substitute. Apply and towel off.

SPECIAL BATH PROBLEMS

See Removing Mats, page 106, for advice on removing burdocks and chewing
gum.

De-Skunking

The old remedy for removing skunk oil involved soaking the affected parts in
tomato juice and then giving the dog a bath. What you usually ended up with
was a pink dog who stilled smelled faintly of skunk. A new recipe appeared in
Chemical & Engineering magazine and has been widely quoted on the Internet.
[t is far more effective and does not require repeated use. It can be used on cats
as well as dogs. The recipe is as follows:

1 quart (1 1) 3 percent hydrogen peroxide (from the drug store)
Y4 cup (55 g) baking soda (sodium bicarbonate)
1 teaspoon (5 ml) liquid dish soap
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Bathe the pet and work the solution into the coat. Follow with a tap water
rinse. In longhaired dogs, most of the challenge is getting the solution down
to the skin.

Discard any unused formula because the release of oxygen caused by the
chemical reaction could make the container explode.

Tar and Paint

When feasible, trim away any hair that contains tar, oil, or paint. To remove
residual substances, saturate the effected parts with vegetable oil. Leave for 24
hours, then wash the coat with soap and water or give the dog a complete bath.

Do not use petroleum solvents such as gasoline, kerosene, or turpentine to
remove any substance from a dog’s coat. These products are extremely harm-
ful to the skin and are highly toxic if absorbed.

Sorting Out Skin Diseases

The tables on pages 113 to 117 serve as an introduction to skin diseases and
suggest where to look to find the cause of a problem.

The itchy skin diseases in the first table are characterized by constant
scratching, biting at the skin, and rubbing up against objects to relieve the
itch.

The next two tables list diseases characterized by hair loss with few if any
other signs. Hair loss can mean impaired growth of new hair. It may involve
the entire coat, or you may see patches of hair loss on certain parts of the
body. In general, hair loss caused by hormonal diseases is symmetric (the same
on both sides of the body), while that caused by parasites and other causes is
asymmetric.

The fourth table lists diseases in which the predominant sign is skin infec-
tion or pyoderma. Pyoderma is characterized by pus, infected sores, scabs,
ulcers of the skin, papules, pustules, furuncles, boils, and skin abscesses. The skin
infection is often secondary to some other skin disease, particularly an itchy
skin disease that causes the dog to attack her own skin.

The table after that lists autoimmune and immune-mediated skin diseases,
characterized by blebs. Blebs, also called vesicles, are blisters that contain clear
fluid. Large ones are called bullae. All tend to progress through rubbing, bit-
ing, and scratching, eventually producing skin erosions, ulcers, and crusts.
Look for these changes to appear first on the face, nose, muzzle, and ears.

During the course of grooming, playing with, or handling your dog, you
may discover a lump or bump on or beneath the skin. To learn what it may be,
see the last table on lumps or bumps on or beneath the skin. Chapter 18,
“Tumors and Cancers,” contains more information.
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Itchy Skin Diseases

Allergic contact dermatitis: Same as contact dermatitis, but rash may spread beyond
the area of contact. Requires repeated or continuous exposure to allergen (such as
wearing a flea collar).

Canine atopy: Severe itching that occurs in young dogs and begins in late summer and
fall. Caused by seasonal pollens. Occurs in mixed breeds as well as purebreds.
Common. Tends to get worse each year. May start with face rubbing and foot chewing.

Chiggers: Itching and severe skin irritation between the toes and around the ears
and mouth. Look for barely visible red, yellow, or orange chiggers.

Contact dermatitis: Red, itchy bumps and inflamed skin at the site of contact with a
chemical, detergent, paint. or other irritant. Primarily affects feet and hairless parts
of the body. Can also be caused by rubber or plastic food dishes, with hair loss on the
nose.

Damp hay itch (pelodera): Red pimplelike bumps on skin. Severe itching. Occurs in
dogs bedded on damp hay and similar grass. Caused by a parasite.

Flea allergy dermatitis: Red, itchy pimplelike bumps over the base of the tail, back
of rear legs, and inner thighs. Scratching continues after fleas have been killed.

Fleas: Itching and scratching along the back, and around the tail and hindquarters.
Look for fleas, or black and white gritty specks in hair (flea feces and eggs).

Fly-bite dermatitis: Painful bites at tips of erect ears and bent surfaces of floppy ears.
Bites become scabbed and crusty black, and bleed easily.

Food allergy dermatitis: Nonseasonal itching with reddened skin, papules, pustules,
and wheals. Found over the ears, rump, back of the legs, and undersurface of the
body. Sometimes confined just to the ears with moist, weeping redness.

Grubs/Cuterebra: Inch-long fly larvae that form cystlike lumps beneath the skin
with a hole in the center for the insect to breathe. Often found beneath the chin, by
the ears, or along the abdomen.

Lice: Two-millimeter-long insects, or white grains of “sand” (nits) attached to the
hair. Not common. Found in dogs with matted coats. May have bare spots where hair

has been rubbed off.

Lick granuloma (acral pruritic dermatitis): Red, shiny skin ulcer caused by continu-
ous licking at wrist or ankle. Mainly in large, short-coated breeds.

Maggots: Soft-bodied, legless fly larvae found in damp matted fur or wounds that
aren’t kept clean.

Scabies (sarcoptic mange): Intense itching. Small red spots that look like insect
bites on the skin of the ears, elbows, and hocks. Typical crusty ear tips.

Ticks: Large or very small insects attached to the skin. May swell up to the size of a pea.
Found beneath the ear flaps and where hair is thin. May or may not induce itching.

Walking dandruff (cheyletiella mange): Occurs in puppies 2 to 12 weeks of age.
Large amounts of dry, scaly, flaky skin over the neck and back. Itching is variable.
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Hormone-Related Diseases with Hair Loss

Cortisone excess: Symmetric hair loss over trunk and body. Abdomen is pot-bellied
and pendulous. Seen with Cushing’s syndrome. In some cases, the dog is taking
steroids.

Growth hormone-responsive alopecia: Bilaterally symmetric hair loss, mainly in
male dogs. Begins around puberty. More prevalent in certain breeds, including Chow
Chows, Keeshonds, Pomeranians, Miniature Poodles, Airedales, and Boxers.

Hyperestrogenism (estrogen excess): Occurs in females and males. Bilateral symmet-
ric hair loss in perineum and around genitals. Enlarged vulva and clitoris; in males,
pendulous prepuce.

Hypoestrogenism (estrogen deficiency): Occurs in older spayed females. Scanty hair
growth and thinning coat, initially around vulva and later over entire body. Skin is
smooth and soft, like a baby’s.

Hypothyroidism: Most common cause of bilaterally symmetric hair loss without
itching. Coat is thin, scanty, and falls out easily. Involves the neck beneath the chin
to the brisket, sides of body, backs of thighs, and top of tail.

Other Diseases with Hair Loss

Acanthosis nigrans: Mainly in Dachshunds. Hair loss begins in armpit folds and on
ears. Black, thick, greasy, rancid-smelling skin.

Color mutant alopecia (blue Doberman syndrome): Loss of hair over the body, giv-
ing a moth-eaten look. Papules and pustules may appear in areas of hair loss. Also
affects other breeds.

Demodectic mange: Localized—Occurs in puppies. Hair loss around eyelids, lips,
and corners of mouth, occasionally on the legs or trunk, giving a moth-eaten look.
Fewer than five patches, up to 1 inch (25 mm) in diameter. Generalized—Numerous
patches that enlarge and coalesce. Severe skin problem complicated by pyoderma.
Primarily affects young adults. Generalized form is associated with immune deficien-
cies.

Nasal solar dermatitis (Collie nose): Loss of hair at junction of nose and muzzle.
Can lead to severe ulceration. Affects dogs with lightly pigmented noses. May be
part of an autoimmune problem.

Pressure sore (Callus): Gray, hairless, thickened pad of wrinkled skin, usually over
elbows but may involve other pressure points. Caused by lying on hard surfaces.
Mostly seen in large and giant breeds.

Ringworm: A fungal infection. Scaly, crusty circular patches % to 2 inches (12 to
50 mm) across. Patches show central hair loss with a red ring at the periphery. Some
cases show widespread involvement.

Sebaceous adenitis: Seen mainly in Standard Poodles, but does occur in other
breeds, including Akitas. Symmetrical loss of hair over face, head, neck, and back.
Dandrufflike scales and hair follicle infection can develop.
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Seborrhea: Dry type—Similar to heavy dandruff. Greasy type— Yellow-brown greasy
scales that adhere to hair shafts; rancid odor. May occur secondary to other skin
problems.

Vitiligo: Some hair loss, but mostly pigment loss that causes hair to change color.
Mostly seen on the face and head. Seen most often in Rottweilers and Belgian
Tervuren.

Zinc-responsive dermatosis: Crusty, scaly skin with hair loss over the face, nose,
elbows, and hocks. Cracked feet. Caused by zinc deficiency. Arctic or Northern
breeds are most susceptible.

Skin Diseases with Pus Drainage

Actinomycosis and nocardiosis: Uncommon skin infections with abscesses and
draining sinus tracts that discharge pus and respond slowly to treatment.

Acute moist dermatitis (hot spots): Rapidly advancing patches of inflamed skin
from which the hair falls out. The skin is covered with a wet exudate of pus.
Progresses through self-chewing and results in pyoderma. Often occurs under ear
flaps of dogs with drop ears, such as Newfoundlands and Golden Retrievers. May be
associated with an underlying skin disease, but can also occur in hot, humid weather
if dogs swim or are bathed and don’t dry thoroughly.

Cellulitis or abscess: Painful, warm, reddened skin or pockets of pus beneath the
skin. Look for a cause, such as a foreign body, bite wound, or self-trauma from irrita-
tive skin disease.

Folliculitis (hair pore infection): Hair shaft protrudes through the center of a pus-
tule. Superficial—Similar to impetigo, but extends to involve armpit folds and chest.
Deep—DPustules become larger and firmer. Pus, crusts, and draining tracts in the skin.

Impetigo: Pustules and thin brown crust on hairless skin of abdomen and groin.
Occurs in young puppies. May also be called puppy acne.

Interdigital cysts: A swelling between the toes that may open and drain pus.

Mycetoma: Painful swelling at the site of a puncture wound, usually on the legs or
feet. Pus drains through sinus tracts deep in the mass. Usually caused by a fungus, but
can be bacterial.

Puppy acne: Purplish red bumps on the chin and lower lip. Not painful. Also called
impetigo.

Puppy strangles (juvenile pyoderma): Painful swelling of the face (lips, eyelids,
ears), followed by rapid appearance of pustules and draining sores. Swollen lymph
nodes around the head and neck. Occurs in puppies under 4 months of age.

Skin fold pyoderma (skin wrinkle infection): Red, inflamed skin with a foul odor in
a lip fold, nose fold, vulvar fold, or tail fold.
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Autoimmune and Immune-Mediated Skin Diseases

Bullous pemphigoid: Similar to pemphigus vulgaris, but usually begins at the junc-
tion of the skin and the mucous membranes. The mouth is commonly involved.

Discoid lupus erythematosus: Affects the flat surface of the nose. Ulceration and
depigmentation are characteristic.

Erythema multiforme: Acute eruption of the skin and mucous membranes. Often
caused by drugs. Characteristic targetlike eruptions with red rims and blanching at
the center.

Pemphigus erythematosus: Similar to pemphigus foliaceus, but restricted to the
face, head, and foot pads.

Pemphigus foliaceus: Red skin patches (macules) that progress rapidly to pustules
and then to dry yellow crusts. Usually limited to the face (nose, muzzle, around the
eyes and ears). Crusts adhere to underlying skin and hair. Often becomes generalized.
Depigmentation seen in late stages. The feet can become thickened and cracked.
Occasionally only the foot pads are involved.

Pemphigus vegetans: Flat-topped pustules involving skin folds. Heals with wartlike
growths.

Pemphigus vulgaris: Vesicles and bullae that ulcerate and form thick crusts. Usually
found around the lips and in the mouth, but may be generalized. Ulceration of foot
pads and shedding of nails are common.

Nodular panniculitis: Multiple lumps (like marbles beneath the skin) over the back
and along the sides. Lumps open and drain, then heal by scarring.

Systemic lupus erythematosus: Skin involvement similar to pemphigus foliaceus.
First sign may be wandering lameness. Ulceration of foot pads is common.

Toxic epidermal necrolysis: Severe, painful skin disease. Blebs and ulcers involve
the skin, mucous membranes, and foot pads. Large sections of skin are shed as in a
burn injury.

Lumps and Bumps on or Beneath the Skin
Abscess: A painful collection of pus at the site of a bite or puncture wound.

Basal cell tumor: Solitary nodule, usually on a narrow base or stalk. Round, nor-
mally hairless, and may be ulcerated. Found on the head, neck, and shoulders of
older dogs.

Ceruminous gland adenoma: A pinkish-white dome-shaped growth in the ear canal
less than 1 centimeter in size. May become ulcerated and infected.

Epidermal inclusion cyst: A firm lump beneath the skin. May discharge cheesy
material and become infected.

Hematoma: A collection of clotted blood beneath the skin; often involves the ear
flaps.
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Histiocytoma: Rapidly growing dome-shaped (buttonlike) growth found anywhere
on the body, usually in young adults.

Lipoma: Smooth round or oblong growth beneath the skin; feels somewhat soft.

Mast cell tumor: Solitary or multiple growths usually found on the trunk, perineum,
and legs. More prevalent in certain breeds, including Boxers, Golden Retrievers,
Bulldogs, and Boston Terriers.

Melanoma: A brown or black pigmented nodule found in areas of dark skin.
Growths in mouth and nailbeds usually are malignant.

Perianal gland tumor: A solitary or multinodular growth in the perineum around
the anus. Occurs most often in older intact males.

Sebaceous adenoma: Also called sebaceous cyst. Smooth, pink, wartlike growth less
than 1 inch (2.5 cm) in diameter. Most common on the eyelids and limbs. Occurs in
older individuals (average age 10). Very common in Poodles and Cocker Spaniels.

Skin papillomas: These grow out from the skin and may look like a wart. Not
painful or dangerous

Soft-tissue sarcomas: Ill-defined or well-demarcated masses of varying size and loca-
tion. Often slow growing.

Squamous cell carcinoma: A nonhealing gray or reddish-looking ulcer found on the
belly, scrotum, feet, legs, lips, or nose. May resemble a cauliflowerlike growth.

Transmissible venereal tumors: Ulcerated, often multiple cauliflower-like growths
on the genitalia of both sexes.

Fleas

The ordinary cat flea (Ctenocephalides felis) is the leading cause of itching and
scratching in dogs and cats. Fleas survive by jumping onto a host animal, cut-
ting open their skin, and feeding on the blood. In many dogs, the bites cause
only a mild itch, but a heavy infestation in a puppy or small dog can cause
severe anemia and even death.

Some dogs develop a marked hypersensitivity to the saliva of fleas and
experience intense itching which results in skin abrasions, hair loss, and sec-
ondary pyoderma (see Flea Allergy Dermatitis, page 137). Fleas are also an
intermediate host for tapeworms.

Flea infestation can be diagnosed by finding fleas on the dog or by seeing
black-and-white, salt-and-pepper-like grains in the coat. These particles are
flea feces (the “pepper”) and flea eggs (the “salt”). Fecal material is made up of
digested blood. When brushed onto a wet paper, it turns a reddish brown.

The adult flea is a small dark brown insect about 2.5 millimeters in size and
can be seen with the naked eye. Although fleas have no wings and cannot
fly, they do have powerful back legs and can jump great distances. Fleas
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move through the hair rapidly and are difficult to catch. Run a fine-tooth flea
comb through the hair to look for fleas on your dog’s back, in the groin, and
around the tail and hindquarters. Itching is most pronounced in these areas.

THE FLEA LiFe CYCLE

An effective flea-control strategy requires an understanding of the flea life
cycle. Fleas need a warm, humid environment to flourish and reproduce. The
higher the temperature and humidity, the more efficient their reproduction.
The adult flea can live up to 115 days on a dog, but only one or two days off her.

After taking a blood meal, fleas mate on the skin of the dog. The female
lays eggs within 24 to 48 hours, and may produce up to 2,000 eggs in a four-
month life span. The eggs fall off and incubate in your home beneath furni-
ture and in carpets, cracks, and bedding. Deep pile and shag carpets make an
ideal environment for egg development.

In 10 days the eggs hatch into larvae that feed on local debris. Larvae spin
a cocoon and go into a pupal stage that lasts for days or months. Under ideal
temperature and humidity conditions, fleas can emerge rapidly. After hatch-
ing, immature adult fleas have two weeks to find a host.

At any given time, about 1 percent of the flea population is composed of
adult fleas, while 99 percent remain in the invisible egg, larval, and pupal
stages. An effective flea-control program must eliminate this large reservoir.

NEw METHODS OF FLEA CONTROL

New products such as Program, Advantage, Advantix, and Frontline have
practically replaced the use of oral Proban (a twice weekly tablet or liquid
used to kill fleas and ticks that bite your dog) and dips, powders, sprays, and
shampoos to treat and prevent fleas. The new products are more effective and
safer than the traditional insecticides. They are also easier to administer.

Program (the brand name for lufenuron) was the first and remains one of
the most popular agents for controlling fleas on dogs. Program is a tablet given
once a month with a meal. The active ingredient accumulates in the dog’s
subcutaneous tissue and requires that the flea bite the dog in order to work.

Program works by inhibiting flea eggs from growing and hatching. This
leads to a steady drop in the number of new fleas in the environment. Its
affect is limited to the hard outer shell of the flea, making it completely harm-
less to mammals. However, because mature fleas are not affected, it can take
30 to 60 days or longer for the adult fleas on the dog to die of old age before
you notice a reduction in itching and scratching.

For more immediate results, and especially if the dog is suffering from flea
allergy dermatitis, Program should be combined with a flea shampoo or some
other topical insecticide treatment. Advantage or Frontline can be added to
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Program to kill adult fleas within one to two days. It may be necessary to elim-
inate fleas on the premises using insecticides, as well (see Eliminating Fleas on
the Premises, page 122).

Program should not be used on puppies younger than 6 weeks of age, but is
safe to use on pregnant and lactating bitches.

Sentinel combines Program with the heartworm preventive Interceptor.
This broad-spectrum preventive not only controls fleas, but also protects
against heartworms, ascarids, hookworms, and whipworms.

Advantage (imidacloprid) is a once-a-month liquid preparation that kills
fleas by direct contact. Fleas don’t have to bite the dog for the preparation to
work. Advantage comes in a tube and is applied to the dog’s skin between the
shoulder blades (you must carefully part the hair to make sure you get the lig-
uid on the skin) and to three or four additional sites along the dog’s back for
larger dogs. The amount to apply depends on the size of the dog, and will be
prescribed by your veterinarian. One application protects a dog for up to 30
days.

Advantage kills fleas on direct contact and may reduce hatching eggs and
larvae. Following application, 98 to 100 percent of adult fleas are killed
within 12 hours. Thus, any new fleas that infest the dog should be killed
before they have a chance to lay eggs. This breaks the flea life cycle and even-
tually eliminates fleas in the environment. Advantage is not absorbed into
the dog’s system, and therefore is nontoxic. Humans do not absorb the chem-
ical after petting a treated dog. Advantix is a new formulation that also acts
against ticks.

One drawback of Advantage is that it loses some of its effectiveness if the
dog’s coat becomes thoroughly wet more often than once a week. If this hap-
pens, the dog can be retreated as often as once a week.

Advantage should not be used on puppies under 7 weeks of age, or on preg-
nant or lactating females.

Frontline and Frontline Spray contain the active ingredient fipronil,
which kills fleas on contact within 24 to 48 hours. The fleas do not need to
bite the dog to be killed. Frontline is a liquid that comes in tubes and is
applied as described for Advantage. The effectiveness of Frontline is not
diminished if the dog’s coat becomes wet. The product has a residual effect
that lasts up to 90 days in some dogs. Like Advantage, Frontline is not
absorbed and thus appears to be nontoxic. One additional benefit is that it
also kills ticks for up to 30 days. Frontline should not be used on puppies
under 10 weeks of age.

Frontline Plus has (S) methoprene, which is labeled to kill adult fleas, flea
eggs, and larvae. It also treats chewing lice and is used as part of a program to
control sarcoptic mange. Frontline Plus is labeled for puppies 8 weeks of age.
It is also labeled for use on breeding, pregnant, and lactating bitches.

The heartworm preventive Revolution (selamectin) is a once-a-month
liquid preparation applied to the skin of the dog’s neck between the shoulder
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These pests are not drawn to scale, but the ticks are in relative proportion to one
another.

blades, as described for Advantage. It also controls adult fleas and prevents
flea eggs from hatching. It is discussed in the section on Heartworms, page

341.

ToricAL INSECTICIDES FOR FLEA CONTROL

A variety of insecticide products are available to control fleas, but there are
differences in safety and effectiveness. Be sure to read the label to make sure
the product is specifically intended to control fleas on dogs. Better yet, con-
sult your veterinarian and use the products he or she recommends. Do not use
flea products made for dogs on cats or rabbits!

Flea shampoos kill only when they are on the pet. Once rinsed off, they
have no residual effect. They are best used for mild to moderate flea infesta-
tions when the environment has also been thoroughly treated. In general,
pyrethrin-based shampoos are safest, especially on puppies.

Powders and dusts have more residual killing activity, but must be worked
thoroughly through the hair coat down to the skin. They tend to leave the
coat dry and gritty. Dusting must be repeated two to three times a week, or as
recommended by the manufacturer. Dogs who lick or chew on themselves
may swallow toxic doses of these chemicals.

Sprays, foams, and dips have the most effective killing action and are the
best choices for severe flea infestations and for dogs with flea allergy dermati-
tis if you are not using a topical preventive such as Advantage or Frontline.
Sprays and foams work best on dogs with short coats. Sprays come in pressur-
ized cans and trigger-activated bottles. The hiss of the pressurized can may
frighten some dogs, in which case the foam is preferable. Most sprays have a
residual killing action that lasts up to 14 days.

Water-based sprays are preferable to alcohol-based sprays, which are flam-
mable and can dry the coat. When using a spray, begin near the back of the
dog’s head and work toward the tail. This prevents fleas on the body from
escaping the treatment by moving up onto the face.
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Sprays and foams should not be used on puppies under 2 months of age,
unless the manufacturer’s label says it is safe to do so. Always use these chem-
icals exactly as directed, because some can be toxic if the dog licks or chews
them off the hair.

Insecticide flea dips applied to the coat and allowed to dry are extremely
effective in getting rid of fleas. Dips penetrate the hair coat and have the most
immediate killing action and the longest residual activity. They also have the
greatest potential for toxicity. Before using a dip, read the instructions care-
fully. Use according to the manufacturer’s recommendations. If your dog
shows signs of toxicity, bathe or rinse her right away. Excess drooling, weak-
ness, or instability in walking are all signs of mild toxicity. For information on
how to use a flea dip, see Insecticide Dips, page 132.

Flea collars aid in flea control but do not eradicate all fleas. Most collars
contain dichlorvos, which turns onto a vapor that surrounds the dog. If the
dog sleeps outdoors, the collar will not be as effective. Flea collars lose their
potency over time and must be changed every two months, or as recom-
mended by the manufacturer. Dog flea collars should never be used on cats.

Dogs can become sensitive to the chemicals in flea collars and develop
contact dermatitis. This can be prevented to some extent by airing the collar
for 24 hours when you first take it out of the package and applying it loosely.
The collar should fit so that you can get at least two fingers between it and the
dog’s neck.

Using a dichlorvos flea collar along with a dichlorvos-containing
dewormer could result in the dog absorbing a toxic concentration of dichlor-
vos. Remove the collar one week before deworming and replace it one week
after deworming. Also, do not allow the dog to eat or chew on her collar, as it
can be toxic. Initial signs of toxicity may include excess drooling, ataxic gait,
and diarrhea.

A SUGGESTED FLEA-CONTROL PROGRAM

Start your dog on a monthly flea-prevention protocol (if possible, before the
fleas attack), using a product such as Program or Sentinel, Advantage,
Advantix, or Frontline Plus. Prevention is the key to success.

If fleas have already become established, it is essential to kill them on the
dog and prevent them from coming back. One way to do this is to shampoo or
dip the dog to immediately eliminate the fleas. Thoroughly vacuum the envi-
ronment and wash all dog bedding. Twenty-four to 48 hours later, apply
Frontline or Advantage to kill new fleas hatching from eggs on the premises.
Some veterinarians combine Frontline or Advantage with Program or
Sentinel for more rapid results, and to minimize development of resistance.
Because all of these products prevent fleas from reproducing, they eventually
rid the environment of fleas.
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For this approach to be successful, it is essential to treat all the dogs and
cats in the family, as well as any ferrets or house rabbits. Note that many prod-
ucts that are safe for dogs are not safe for these other pets. Any product that
contains permethrin, even if it is labeled as safe for cats, is potentially toxic.

The following protocol for eliminating fleas can be used only if your dog is
not on a monthly flea-control program.

e All dogs, cats, ferrets, and rabbits must be treated.

e Dip all pets every other week using a solution containing chlorpyrifos or
permethrin. [t is important to be sure the product is labeled as safe for
the pet in question. (If you are unable to treat every animal in the home,
substitute sprays and foams at the maximum frequency allowed by the
manufacturer.)

e Alternatively, use sprays or foams containing pyrethrins and/or perme-
thrin every other week. Apply to the pet’s skin surface, not just the hair.

e For unaffected pets, a dip or a spray application (not both) twice a
month is sufficient.

e Physically removing fleas using a flea comb (32 teeth per inch or per
2.5 cm) is effective on shorthaired pets. The pet must be combed at least
every other day. Comb the face as well as the body. Kill fleas on the
comb by immersing it in alcohol or liquid detergent.

¢ Flea collars should not be used as the sole source of flea control.

ELIMINATING FLEAS ON THE PREMISES

If you are using a monthly flea-control product such as Program, Sentinel,
Advantage, Advantix, or Frontline, the fleas in the environment should
eventually be eliminated as they fail to reproduce. For this to be effective, all
pets must be treated with the flea-control product.

To immediately reduce fleas in the house or for severe infestations, thor-
oughly clean the entire house and then apply insecticides in the form of car-
pet shampoos and house sprays. On carpeted floors, electrostatically charged
sodium polyborate powder (Rx for Fleas is the brand name) is most effective
and lasts up to a year.

In households with cats and/or young children, the safest insecticides are
the pyrethrins (this includes pyrethroids and permethrin), and the insect
growth regulators methoprene and fenoxycarb. Insect growth regulators pre-
vent eggs and larvae from developing into adult fleas. Methoprene must come
into contact with the flea egg within 12 hours after it is laid to be completely
effective, while fenoxycarb can contact the egg any time during its develop-
ment to be effective.

Insecticides must be applied monthly to all floor surfaces. If pyrethrins are
used alone, weekly spraying for the first three weeks is necessary.
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Foggers generally contain permethrin or synergized natural pyrethrins
(pyrethroids). Some contain insect growth regulators. One disadvantage of
foggers is that the mist settles on top of carpets and may not settle into the
cracks in upholstery and beneath furniture. Flea larvae and pupae, however,
burrow deep into the nap and also seek out cracks and crevices. To offset this
disadvantage, shampoo carpets and spray beneath furniture before activating
the fogger.

Do not use foggers in rooms where toddlers and young children live or play.
Although labels on these products say that rooms should be vacated for one to
three hours, studies show that high residue levels can remain for a week or
longer. Especially dangerous are exposed plastic toys and stuffed animals,
which seem to attract the pesticide.

Mechanical cleaning and insecticide applications must be repeated at
three-week intervals. It may take nine weeks to eliminate all visible fleas.
With a heavy infestation, it may be advisable to enlist the services of a profes-
sional exterminator.

Outdoor control involves treating the yard, kennel, pens, runs, and
favorite resting spots. For more information, see Disinfecting the Premises, page

133.

Ticks

Ticks are found in nearly all parts of the country and are especially prevalent
in spring and fall. Ticks are vectors for several diseases in dogs, including:

Rocky Mountain spotted fever

Canine ehrlichiosis

Canine babesiosis

¢ Canine hepatozoonosis

Lyme disease

In the case of Lyme disease and Rocky Mountain spotted fever, these diseases
can also spread to humans and cats. And ticks can carry different forms of
ehrlichiosis, babesiosis, and hepatozoonosis that can affect humans and other
animals.

The saliva of ticks can also produce an allergic hypersensitivity reaction
and, in the case of the female wood tick, lone star tick, and Gulf Coast tick, a
disease called tick paralysis. The most common ticks, such as the dog tick,
have males about the size of a match head and females that expand to the size
of a pea after a blood meal. Deer ticks are much smaller—about the size of a
pinhead.
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Ticks begin as eggs that hatch into six-legged larvae. The larvae live and
feed on animals for about a week before detaching and then molting. After
the molt, the larvae become eight-legged nymphs. Nymphs feed on animals,
engorge for 3 to 11 days, detach, and molt again into an adult tick.

Ticks do not run and jump as fleas do, but scuttle around slowly. They climb
up grass and plants and hold their legs up to sense passing hosts. When a warm-
blooded animal walks by, the adult tick crawls onto them and begins feeding.

Ticks can fasten to any part of the dog’s skin, but are commonly found
around the ears, between the toes, and sometimes in the armpits. A severely
infested dog may have hundreds of ticks all over her body. The ticks insert
their mouths, attach to their prey, and engorge themselves with a blood meal.
During feeding, tick saliva can get into the host’s body and blood stream; this
is how diseases are transmitted.

Males and females mate on the skin of the dog, after which the female
takes a blood meal and then drops off to lay her eggs. This usually occurs 5 to
20 hours after the dog acquires the ticks. Thus, prompt removal of ticks is an
effective method of preventing tick-borne diseases.

Ticks may drop off a dog and transfer to people, although this is not com-
mon. Once a tick starts feeding on a dog, it will feed until it is engorged and
will not seek a second host.

Treatment: Always examine your dog after hiking in tick-infested areas. If
you find only one or two ticks, the easiest thing to do is remove them. Keep in
mind that the blood of ticks can be dangerous to people. Therefore, do not
crush or squeeze a tick with your bare fingers. Before removing the tick, put
on disposable rubber or plastic gloves.

Ticks that are not attached to the skin are easily removed with a pair of
tweezers. There are also special tick removing devices that are widely avail-
able, including Ticked Off, Protick Remedy, and Tick Nipper. Once removed,
the tick can be killed by putting it in rubbing alcohol.
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You must be careful if you find a tick with its head buried in the skin,
because the head may detach and remain behind. Grasp the tick firmly with
tweezers or a tick removal device, as close to the dog’s body as possible with-
out pinching her skin, and lift it off.

Use the tweezers to place the tick in a jar or plastic dish with a little alco-
hol, Seal it well and dispose of the container in an outdoor garbage can. Don’t
flush it down the toilet, because the tick will survive the trip and infect
another animal. Wash the tweezers thoroughly with hot water and alcohol.

Before you dispose of the tick, it can be a good idea to ask your veterinar-
ian if they think it is important to bring the tick in for identification and to
see if it is carrying any disease.

If the head or mouth parts remain embedded in the skin, redness and
swelling is likely to occur at the site of the bite. In most cases, this reaction
clears up in two to three days. A dab of antibiotic ointment will help prevent
most skin infections. However, if it does not—or if the redness seems to be
getting worse—consult your veterinarian.

If the dog has many ticks, treatment involves an insecticide dip containing
natural or synthetic pyrethrins labeled for ticks, or an organophosphate dip such
as Paramite. For information on how to use a dip, see Insecticide Dips, page 132.

With a heavy infestation, dip the dog every week for four to six weeks. Be
sure to eliminate all ticks from the dog’s sleeping quarters (see Disinfecting the
Premises, page 133).

Ticks can work their way deep into the ear canals. These ticks should be
removed by a veterinarian.

Prevention: Ticks must attach for several hours before they can transmit
diseases. Therefore, if you remove all ticks promptly after your dog has been
running in the fields or woods, you can prevent many tick-borne infections.

'-'. i SR .
This tick has just attached itself to the An engorged tick.
dog and buried its head into the skin.
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Preventic tick collars containing amitraz are quite effective in controlling
ticks. These collars are effective for up to three months, but should not be
used on puppies under 12 weeks of age and should not be used on household
dogs where young children may come in contact with the collar. Frontline,
used to control fleas, kills or disables most ticks for up to 30 days following a
single application. Consider using this product along with an amitraz tick col-
lar during the tick season. Advantix is another topical product that can repel
and kill some species of ticks.

For outdoor control, cut tall grass, weeds, and brush. Treat the yard with an
insecticide labeled as safe for use with animals. Use according to directions.

Other External Parasites
SCABIES (SARCOPTIC MANGE)

Scabies, tiny spiderlike mites, are highly contagious and are transmitted pri-
marily by direct contact and through contaminated grooming equipment and
kennels. These mites are also transferable to humans and other pets.

Probably no other skin disease will cause your dog to scratch and bite at her
skin with such intensity. The severe itching is caused by female mites tunnel-
ing a few millimeters under the skin to lay their eggs. The eggs hatch in 3 to 10
days. The immature mites develop into adults and begin to lay eggs of their
own. The entire life cycle occurs on the dog’s skin, and takes just 17 to 21 days.

Scabies attacks the skin of the ears, elbows, hocks, and the underside of the
chest and face. The onset is abrupt with scratching, hair loss, and inflamed skin
in these areas. Crusty ear tips are characteristic. A classic test for scabies is to rub
the ear flap between your fingers and watch the dog scratch on the same side. In
the later stages the skin becomes thick, crusted, scaly, and darkly pigmented.

Scabies in people can produce an itchy rash, typically found at the belt
line. This rash is caused by insects that have transferred from the dog. Scabies
mites, however, do not live on human skin for longer than three weeks. If the
problem does not disappear in three weeks, look for a continuing source of
infestation.

The diagnosis is made by examining skin scrapings under a microscope. In
some cases the mites may not be identified. If the dog’s symptoms strongly
suggest scabies, your veterinarian may decide to begin treatment as a diagnos-
tic test. A positive response to the treatment confirms the diagnosis of scabies.

Treatment: Scabies must be treated under veterinary supervision. Clip the
hair away from scabies-affected areas on medium- and longhaired dogs and
bathe the entire animal using a benzoyl peroxide shampoo (such as OxyDex
or Pyoben). The shampoo loosens scales and makes it possible for an insecti-
cide dip to penetrate the hair pores.
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Scabies mites have developed resistance to a number of organophosphate dips.
Two dips that remain active against them are amitraz (brand name Mitaban) and
2 to 4 percent lime-sulfur (LymDyp). Only lime-sulfur is licensed by the FDA to
treat scabies in dogs. However, LymDyp has an unpleasant odor, stains white
coats, and can irritate the skin.

Dip the dog once a week for six consecutive weeks (or until the symptoms
resolve), using the dip recommended by your veterinarian. Continue treat-
ment for two more weeks after the dogs appears to be cured. When using any
dip, carefully follow the instructions on the label. For information on how to
dip, see Insecticide Dips, page 132. It is important to treat all dogs who have
come into contact with the affected individual.

Oral ivermectin is effective against scabies and is frequently used as a diag-
nostic test when skin scrapings have been negative. Ivermectin, in doses used
for scabies, has produced central nervous system problems and deaths in
Collies, Shetland Sheepdogs, Old English Sheepdogs, Australian Shepherds,
and other herding breeds and their crosses. The drug is contraindicated in
these breeds at the higher dosages. Dogs of these breeds made be tested for the
MDR 1 (multi-drug resistance) gene by having your veterinarian send a cheek
swab to Washington State University College of Veterinary Medicine.

Always have the heartworm status of your dog checked before giving iver-
mectin, because it may cause a reaction in dogs who are positive for the heart-
worm larvae. Recent reports suggest that Interceptor (milbemycin oxime) may
also be effective against scabies mites, and could be used instead of ivermectin
in breeds in which ivermectin is contraindicated. Revolution (selamectin) is
also labeled to help in preventing and treating sarcoptic mange in dogs.

Corticosteroids relieve severe itching and may be required for the first two
to three days of treatment. Infected skin sores require oral and topical antibi-
otics. Adult mites can live for 21 days off the host.

Treatment of the indoor environment (as described in Eliminating Fleas on
the Premises, page 122) is advisable to prevent recurrence.

CHEYLETIELLA MANGE (WALKING DANDRUFF)

Cheyletiella mange is a highly contagious skin disease that affects young pup-
pies. It is caused by large reddish mites that infest kennels and pet shops.
These mites live on the surface of the skin and die within 10 days when off
their host. Cheyletiella mange is becoming less prevalent because of the wide-
spread use of flea-control preparations that also kill cheyletiella mites. Also,
the mite tends to live in straw and animal bedding, which is not used as fre-
quently as it once was.

Cheyletiella mites are usually found along the back, but occasionally infest
other parts of the body. The signs are a red bumpy rash along with a large
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Louse Mite

amount of flaky skin in the hair coat. The condition is also called walking
dandruff because when you look at these skin flakes, you may see them mov-
ing. The movement is actually caused by the mites moving around under the
scales of skin.

Suspect this condition if you find heavy dandruff over the neck and back of
a recently acquired puppy or kitten. Itching may be intense or completely
absent.

The diagnosis is made by finding mites or eggs in dandruff scrapings col-
lected with a flea comb or sticky tape. In some cases the mites or eggs cannot
be seen, and the diagnosis depends on the animal’s response to therapy.

Cheyletiella mites can infect humans, producing an itchy papular rash
(small red pumps with areas of central necrosis) found most often on the arms,
trunk, and buttocks. This rash, like that of scabies, should disappear when the
pet is successfully treated.

Treatment: All animals who have been in contact with the affected dog
must be treated to eliminate mites from the kennel and household. Pyrethrin
shampoos and 2 percent lime-sulfur dips (LymDyp) are effective in killing
cheyletiella mites. Follow the directions on the label (see Using Insecticides,
page 131). Treat weekly for six to eight weeks. If the mites are resistant, seek
veterinary consultation; other treatments are available.

Clean and spray the dog’s quarters with a residual insecticide appropriate
for killing adult fleas. Repeat every two weeks during the treatment period.

CHIGGERS (TROMBICULID MITES)

Chiggers, also called harvest mites or red bugs, live as adults in decaying veg-
etation. Only their larval forms are parasitic. Dogs acquire the infestation
while prowling in forest grasslands and fields in late summer and fall, when
chiggers are reproducing.

Chigger larvae appear as red, yellow, or orange specks, barely visible to the
naked eye but easily seen with a magnifying glass. They tend to clump in areas
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where the skin is thin, usually between the toes or about the ears and mouth.
The larvae feed by sucking on the skin. The result is severe itching and the
formation of sores and scabs. The diagnosis is made by identifying the mites
by visual inspection or by microscopic examination of skin scrapings.
Treatment: Chiggers respond well to a single application of a lime-sulfur
dip (LymDyp) or a pyrethrin shampoo. Corticosteroids may be required for
two or three days to control the intense itching. If the ear canals are involved,
treat with thiabendazole drops (brand name Tresaderm). Prevent reinfesta-
tion by keeping your dog out of fields and grasses during the chigger season.

Lice (PEDICULOSIS)

Lice are not common in dogs. They are found primarily on dogs who are run-
down and poorly kept. Lice are usually found beneath matted hair around the
ears, head, neck, shoulders, and in the perineal area. Because of the severe
itching and constant irritation, bare spots may be seen where the hair has
been rubbed off.

There are two species of lice: biting lice, which feed on skin scales, and
sucking lice, which feed on the dog’s blood and can cause severe protein defi-
ciency and anemia.

Adult lice are wingless, pale-colored insects about 2 to 3 millimeters long.
Sucking lice move slowly; biting lice move quickly. The eggs, called nits, look
like white grains of sand firmly attached to the hair. The diagnosis is made by
visual identification of adult lice or nits. Nits may look something like flaky
skin (dandruff), but inspection with a magnifying glass reveals the difference.

On dogs, lice are most
often found around the
head and ears and
beneath matted hair.




130 ¢ DOG OWNER'S HOME VETERINARY HANDBOOK

Treatment: Lice show little resistance to treatment and do not live long
off their host. They are easily killed with most insecticides, including lime-
sulfur, pyrethrins, and pyrethroids. The infected dog and all animals who have
been in contact with her should be treated every 10 to 14 days for four weeks
with an insecticide shampoo, dip, or powder. Infected bedding should be
destroyed or thoroughly cleaned (lice do not live long off the host), and the
dog’s sleeping quarters and grooming equipment disinfected.

Severely anemic dogs may require a blood transfusion or vitamins and iron
supplements.

Prevention: Frontline Plus is labeled for control of lice.

PELODERA DERMATITIS (DAMP HAY ITCH)

This disease is caused by the larvae of a threadlike worm found in decaying
rice hulls, straw, marsh hay, and other grasses that are in contact with damp
soil. The larvae burrow into the skin of the dog’s chest, abdomen, and feet,
causing intense itching and pimplelike bumps. Later, you may see raw,
crusted, inflamed areas where the dog has scratched and chewed the skin.

The condition is found in dogs who are bedded on damp hay and straw.
The diagnosis is made by finding the worm larvae on microscopic examina-
tion of skin scrapings.

Treatment: Bathe the dog with a benzoyl peroxide shampoo such as
OxyDex or Pyoben to remove scales and crusts. Follow with an organophos-
phate insecticide dip such as Paramite (see Using Insecticides, page 131).
Repeat the dip in one week if the dog continues to itch. Apply topical antibi-
otic ointment to inflamed skin areas three times a day.

Clean out old hay and straw. Wash the dog’s bedding and spray the sleeping
area with an organophosphate insecticide containing malathion or diazinon.
Change the bedding from hay to cedar shavings or shredded paper, or provide
the dog with a fabric-covered sleeping pad that is washed frequently.

FLIES

Adult flies may deposit their eggs on raw or infected wounds, or in soil where
larvae can penetrate the dog’s skin.

Maggots

A maggot infestation, called myiasis, is a seasonal, warm-weather condition
most often caused by the bluebottle or blow fly, which lays its eggs on open
wounds or on badly soiled, matted fur. Debilitated dogs and old dogs who are
unable to keep themselves clean are susceptible to maggots.
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The eggs hatch within three days. Over the next two weeks, the larvae
grow into large maggots that produce a salivary enzyme that digests the dog’s
skin, causing “punched-out” areas. The maggots then penetrate the skin,
enlarge the opening, and set the stage for a bacterial skin infection. With a
severe infestation, the dog could go into shock. The shock is caused by
enzymes and toxins secreted by the maggots. This is a medical emergency and
requires immediate veterinary attention.

Treatment: Clip the affected areas to remove soiled and matted hair.
Remove all maggots with blunt-nosed tweezers. Wash infected areas with
Betadine solution and dry the dog. Then spray or shampoo the dog using a
nonalcohol-based product that contains pyrethrins. Repeat as described for
Fleas (page 117) and check closely for remaining maggots.

Dogs with infected wounds should be treated with oral antibiotics. If the
dog is debilitated, her health and nutrition must be improved to bring about a
cure.

Grubs (Cuterebriasis)

Grubs are the larvae of a large botfly that has a wide seasonal distribution in
the United States. This fly lays its eggs near the burrows of rodents and rab-
bits. Dogs acquire the disease by direct contact with infested soil.

Newly hatched larvae penetrate the skin to form cystlike lumps with small
openings, which allow the grubs to breathe. Several grubs may be found in the
same area of the dog’s body. In such cases, they form large nodular masses.
Typical infestation locations are along the jaw, under the belly, and along the
flanks. Inch-long (2.5 cm) grubs may protrude from these breathing holes. In
about one month, the grubs emerge and drop to the ground.

Treatment: Veterinary assistance is best. The veterinarian will clip away
hair to expose the breathing holes. Grasp each grub with a fine-tipped forceps
and gently draw it out. Do not crush or rupture the grub. This can produce
anaphylactic shock in the dog.

If the veterinarian is unable to grasp the grub, a small incision must be
made under local anesthesia to remove the parasite. Grub wounds are slow to
heal and often become infected. Antibiotics may be required.

Using Insecticides

Dealing effectively with fleas, lice, mites, ticks, and other external parasites
often involves using insecticides on your pets, your home, and your yard.
Insecticides are incorporated into powders, sprays, dusts, and dips. They are
used both on the dog and to disinfect bedding, houses, kennels, runs, gardens,
garages. and other spots where a dog could become reinfested.
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There are four classes of insecticides in current use. In order of decreasing
toxicity, they are:

1. Chlorinated hydrocarbons

2. Organophosphates and carbamates
3. Pyrethrins (natural and synthetic)
4.

Natural insecticides, such as d-limonene

In addition, there are insect growth regulators that, although not insecti-
cides, act to prevent insect reproduction. Because their action is limited to
insects with a hard outer shell, they do not affect mammals.

Insecticides can be dangerous if not used properly, so it is important to fol-
low all directions on the label and to use with them care. The diagnosis and
treatment of insecticide poisoning is discussed in Poisoning, page 31. For a dis-
cussion of insecticides used in flea control, see Topical Insecticides for Flea
Control, page 120. If your dog has open wounds or damaged skin, check with
your veterinarian before applying any form of insecticide.

When you purchase an insecticide, be sure it is labeled as safe for use on
dogs. Preparations manufactured for sheep and livestock can irritate the skin
of dogs and even cause death.

Insecticides are poisons! Before using any insecticide, be sure to read and fol-
low the directions of the manufacturer. This will prevent accidental poisoning
from improper use.

INSECTICIDE DIps

Dips are insecticide solutions that are sponged or rinsed onto the body and
allowed to dry on the hair and skin. Use a dip that is recommended by your
veterinarian or, if you decide to use a commercial preparation, read the label
to be sure the product is effective against the parasite in question. If you are
not sure which parasite your dog has, or if she may have more than one, con-
sult with your veterinarian. If your dog has recently been dewormed, check
with your veterinarian before using a dip.

Before dipping, plug the dog’s ears with cotton to keep the insecticide out
of the ear canals. Begin by washing the dog with a gentle commercial dog
shampoo, or, if prescribed by your veterinarian, a shampoo that loosens crusts
and scales. Squeeze out all excess water from the coat to keep it from diluting
the dip.

Make up the dip according to the directions on the package. Then apply as
directed. Protect the dog’s eyes from contact with the shampoo or dip to avoid
eye bums (see Burns of the Eyes, page 179).

If your dog has a very thick coat, she may need to be clipped first to make
sure the preparation reaches all the way down to the skin.
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Most dips must be repeated one or more times at intervals of 7 to 10 days to
rid the dog of the parasite in question. Consult the label for recommended fre-
quency. Do not exceed this frequency. Many dips should not be used on young
puppies. Make sure to read the label. Do not used dips approved for dogs on
any other pets.

DISINFECTING THE PREMISES

The goal here is to prevent reinfestation by ridding the environment of
insects, eggs, larvae, and other intermediate stages of the parasite. This is
accomplished by physically cleaning and then applying insecticides.

Indoor Control

To eliminate all sources of reinfestation, it is essential to treat all animals in
the household. Destroy infected bedding or thoroughly clean it with insecti-
cides. Blankets and rugs on which the dog regularly sleeps should be washed
weekly at the hottest setting. Scrub all the places the dogs rests and sleeps
with a strong household disinfectant. To be effective, these areas should
receive at least two thorough cleanings, followed by the application of an
insecticide, spaced three weeks apart.

A thorough housecleaning involves vacuuming carpets, curtains, and fur-
niture. Vacuum cleaner bags must be discarded immediately after use in an
outside trash can, as they provide an ideal environment for fleas to hatch.
Floors should be mopped, giving special attention to cracks and crevices
where eggs are likely to incubate.

Steam cleaning carpets is highly effective in killing eggs and larvae.
Insecticides can be used in the water of the steam cleaner. Specific products
are available where you rent the equipment. With a heavy infestation, con-
sider enlisting the services of a professional exterminator.

Insecticides are applied in the form of carpet shampoos and premise sprays
(see Eliminating Fleas on the Premises, page 122). Remove all pets and children
before you begin, and read all instructions carefully.

Additional products that can help eliminate fleas in the house include
boric acid compounds such as Fleabusters and Fleago, which dehydrate fleas.
Diatomaceous earth works in the same way. This is available as Fleas Away.

Outdoor Control

For outdoor control, first remove all decaying vegetation. Mow, rake, and dis-
card the debris in tightly sealed bags.

For disinfecting kennels, runs, and other areas, the liquid application of
chlorpyrifos, permethrin, or diazinon is preferred. Follow the directions for
mixing, preparation, and application. When applying sprays, give special
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attention to the dog’s favorite sleeping spots, such beneath the porch or in the
garage. Be sure the ground is dry before allowing pets outside.

Repeat the application twice at three-week intervals, or as recommended
by the manufacturer. The residual activity of outdoor insecticides depends on
weather conditions. In dry weather, they may remain effective for a month; in
wet weather, for only one to two weeks.

Some insecticide dips can be used as sprays on gardens, lawns, and kennels.
Use according to the instructions on the label.

Diatomaceous earth, including the product Fleas Away, can be spread in areas
of the yard where your dog likes to stay. You can also explore the use of beneficial
nematodes that feast on flea larvae and help to keep your yard flea free.

Discourage rodents such as squirrels, chipmunks, and mice that may be
reinfesting your yard with fleas. You may need to trap them, or at a minimum,
remove any bird feeders in the hopes the rodents will move elsewhere. Don’t
leave pet food outdoors, because it attracts strays and wildlife. And be sure to
securely cover all garbage cans.

Lick Granuloma (Acral Pruritic Dermatitis)

A lick granuloma is an open sore, usually at the ankle or wrist, perpetuated by
constant licking. It is seen most often in large, shorthaired dogs such as
Doberman Pinschers, Great Danes, Labrador Retrievers, and bird dogs.

At one time, lick sores were thought to be psychogenic in origin and related
to boredom and inactivity. It now appears that many cases are preceded by an
itchy skin disease (such as canine atopy) that starts the lick cycle. Other pos-
sible initiating causes include demodectic mange, a bacterial or fungal infec-
tion, prior trauma, and underlying joint disease. The precipitating event
focuses the dog’s attention on the area. The licking then becomes a habit that
may be perpetuated by psychological events, so behavior may still be a factor.

As the dog licks at her wrist or ankle, the hair is rubbed off and the surface
of the skin becomes red and shiny. Eventually, the skin becomes raised, thick,
hard, and insensitive to pressure. However, it remains fresh-looking from the
constant licking. Some dogs will lick long enough and hard enough to cause
breaks in the skin and serious wounds.

Treatment: It is important to review the course of events in an attempt to
identify the precipitating cause. If a disease such as canine atopy is diagnosed,
medical treatment is directed toward that condition.

Local treatment may involve the use of topical and injectable steroids,
radiation therapy, bandaging, surgical removal, cryotherapy, and acupuncture.
Some dogs will require antibiotics due to secondary infections. Results are
variable. The lick granuloma is one of the most difficult skin problems to treat
successfully.
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A lick granuloma near the
ankle. The hair is rubbed
off and the ulcer is clean
and shiny.

Because lick sores are perpetuated by psychogenic factors, a change in the
dog’s routine or lifestyle should be part of the treatment program. For exam-
ple, some arrangement may need to be made to provide company for the dog
when the owner is away. A new puppy in the house may provide companion-
ship and entertain an older dog. Behavior-modifying drugs may be beneficial
in some cases.

Allergies

The number of dogs with allergies has increased dramatically in recent years.
It is now estimated that one in seven dogs suffer from allergic symptoms.
According to Veterinary Pet Insurance, skin allergies are now the most com-
mon reason dog owners take their dog to the veterinarian. Heredity plays a
role. Although certain breeds appear to be more allergy prone, all breeds and
their mixes can be affected.

An allergy is in an unpleasant reaction caused by exposure to a food,
inhalant, or something in the dog’s environment. What the dog is exposed to
is called the allergen. The way in which the dog’s immune system responds to
the allergen is the allergic or hypersensitivity reaction.

Before a dog can have an allergic reaction, she must be exposed to the
allergen at least twice. The first exposure causes the immune system to manu-
facture antibodies to the allergen. A later exposure triggers an allergen-anti-
body reaction that releases histamine, the chemical mediator responsible for
the reaction.
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While humans tend to experience upper respiratory symptoms when an
allergy is triggered, the target organ in dogs is usually the skin, with intense
itching being the principal sign. Dogs with allergies often scratch continu-
ously and are miserable, snappish, and generally unpleasant to be around.

There are two kinds of hypersensitivity. The immediate type occurs min-
utes after exposure and usually produces hives. The delayed response occurs
hours or days later and causes intense itching. Anaphylactic shock (see page
13) is a severe hypersensitivity reaction of the immediate type, accompanied
by diarrhea, vomiting, weakness, difficulty breathing with stridor, collapse,
and, if untreated, death.

Canine allergies fall into four categories:

1. Those caused by fleas and other biting insects (flea allergy dermatitis)

2. Those caused by inhaled allergens such as dust mites, grasses, molds, and
tree and weed pollens (canine atopy)

3. Those caused and by foods and drugs (food allergies)

4. Those caused by irritants that have direct contact with the skin (con-
tact allergies)

HIvVEs

Hives are an allergic reaction characterized by the sudden appearance of
raised, circular, itchy wheals on the skin of the face and elsewhere. The hair
sticks out in little patches. Frequently, the eyelids will also swell. Hives gener-
ally appear within 30 minutes of exposure and disappear within 24 hours.

Insect bites are a common cause of hives. Hives can occur after a vaccina-
tion. Penicillin, tetracycline, and other antibiotics can produce hives. Topical
insecticides and soaps are other causes. Hives that come and go usually are
caused by an allergen in the dog’s environment.

Treatment: When possible, identify the allergen and prevent further expo-
sure. When a food allergy is suspected, modify the dog’s diet (see Food Allergy,
page 140). In the case of an acute reaction, you can give a dose of Milk of
Magnesia to speed removal of the food from the intestinal tract (see Over-the-
Counter Drugs for Home Veterinary Use, page 572).

When hives appear shortly after a shampoo or application of a topical
insecticide, bathe the dog and rinse thoroughly to remove the chemical from
the dog’s coat and skin.

Hives usually respond well to an antihistamine such as Benadryl (see Owver-
the-Counter Drugs for Home Veterinary Use, page 571, for dosage). Cortisone
may be needed to control a severe case. Consult your veterinarian.



THE SKIN AND COAT © 137

FLEA ALLERGY DERMATITIS

This is the most common allergy in dogs. It is caused by a hypersensitivity
reaction to one or more substances in the saliva of fleas. Flea allergy dermati-
tis is an allergic reaction of both the immediate and delayed type; itching
begins immediately and tends to persist long after fleas have been eliminated.
One bite is enough to trigger this reaction. Symptoms are worse in midsum-
mer during the flea season. However, dogs who live in the house may suffer all
year long if fleas are present.

Flea allergy dermatitis is characterized by severe itching with inflamed skin
and red papules found where fleas are heavily concentrated—over the rump
and base of the tail, under the legs, and on the groin and belly. Dogs chew and
rub at these areas. Hair falls out and the skin becomes dry and scaly. In some
cases the skin breaks down and develops raw areas that become crusted and
infected. In time, the skin becomes thick and darkly pigmented.

The diagnosis can be suspected by finding fleas on the dog and seeing the
characteristic skin rash. Check for fleas by standing your dog over a sheet of
white paper and brushing the coat. White and black grains of sandy material
that drop onto the paper are flea eggs and feces. An allergic response to flea
saliva can be confirmed with an intradermal skin test.

Treatment: The majority of dogs with flea allergy dermatitis can be cured
by eliminating fleas on the dog and controlling fleas in the environment. All
pets in the household, even those who are not affected, must be treated simul-
taneously to eliminate fleas. Antihistamines and/or corticosteroids may be
required for two to three days to control itching. A medicated bath may also
help to make your dog more comfort-
able. Pyoderma requires topical and
oral antibiotics. Seek veterinary
attention for these problems.

Prevention: The monthly applica-
tion of a flea-control product, such as
Frontline Plus or Advantage, will kill
adult fleas before they bite the dog.
Program inhibits reinfestation by pre-
venting fleas from reproducing. The
combination of Program  with
Frontline or Advantage should even-
tually eliminate fleas, but for a more
rapid response it may be necessary to

treat the environment as described in
Eliminating Fleas on the Premises, page
122.

Hair loss over the rump, thighs, and
belly due to excessive itching, scratch-
ing, and rubbing caused by flea bites.
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ATOPIC DERMATITIS (CANINE ATOPY)

Atopic dermatitis is a disease in which there is an inherited tendency to
develop IgE antibodies in response to exposure to allergens that are inhaled or
absorbed through the skin. This extremely common allergic skin disease is
second only to flea allergy dermatitis in frequency, and affects about 10 per-
cent of dogs.

Atopy begins in dogs 1 to 3 years of age. Susceptible breeds include Golden
Retrievers, Labrador Retrievers, Lhasa Apsos, Wire Fox Terriers, West
Highland White Terriers, Dalmatians, Poodles, English Setters, Irish Setters,
Boxers, and Bulldogs, among others, although any dog may be affected. Even
mixed breeds may suffer from atopy.

Signs generally first appear at the same time as the weed pollens of late sum-
mer and fall. Later, other pollens begin to influence the picture: tree pollens in
March and April; then grass pollens in May, June, and early July. Finally, the
dog starts to react to wool, house dust, molds, feathers, plant fibers, and so
forth. With prolonged exposure and multiple allergens, the condition becomes
a year-round affair. Some dogs have indoor allergies (usually house dust, grain,
mites, or molds), so they may react all year-round from the start.

In early canine atopy, itching is seasonal and the skin looks normal. Dogs
scratch at the ears and undersides of the body. The itching is often accompa-
nied by face-rubbing, sneezing, a runny nose (known as allergic rhinitis),
watery eyes, and licking at the paws (which leaves characteristic brown stains
on the feet). In many dogs the disease does not progress beyond this stage.

When it does progress, an itch-scratch-itch cycle develops with deep
scratches (called excoriations) in the skin, hair loss, scabs, crusts, and second-
ary bacterial skin infection. These dogs are miserable. In time, the skin

The brown stains on the
dog’s feet from licking at
the paws are characteris-
tic of canine atopy.
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becomes thick and darkly pigmented.
A secondary dry or greasy seborrhea
with flaky skin often develops in con-
junction with the skin infection.

Ear canal infections may accom-
pany these signs, or may be the sole
manifestation of atopy. The ear flaps
are red and inflamed, and the canals
are filled with a brown wax that even-
tually causes bacterial or yeast otitis
(see Ear Allergies, page 209).

Canine atopy, especially when com-
plicated by pyoderma, can be difficult
to distinguish from flea allergy dermati-
tis, scabies, demodectic mange, food
allergies, and other skin diseases. The
diagnosis can be suspected based on
the history, location of skin lesions,
and seasonal pattern of occurrence.
Skin scrapings, bacterial and fungal
cultures, skin biopsy, and a trial
hypoallergenic test diet should be con-  this dog has severe allergic dermatitis
sidered before embarking on an ith a surface skin infection, in this
involved course of treatment for atopy.  case caused by canine atopy.

It is important to treat and eliminate
fleas. The majority of dogs with canine atopy are allergic to fleas and may have
an associated flea allergy dermatitis complicating the picture.

The preferred method of diagnosing canine atopy is through intradermal
skin testing, which means injecting small amounts of many known allergens
and observing the skin reaction. This can be time consuming and expensive,
because it requires many trips to the veterinarian. To be accurate, all support-
ive drugs must be withdrawn during the testing period. If intradermal skin
testing is not available, a serologic blood test (ELISA) designed to detect
group-specific IgE antibody may assist in making the diagnosis.

Treatment: The most effective long-term solution is to change the dog’s
living circumstances to avoid the allergen. The atopic dog is usually allergic
to many different allergens, however, and often it is not possible to avoid
exposure to them all.

Most dogs with atopy respond well to treatment. A first and most impor-
tant step is to reduce the threshold for scratching by treating and eliminating
all associated irritative skin problems, such as fleas, seborrhea, and pyoderma.
Wipe the dog down with a damp towel when she comes in from outdoors,
which helps remove pollens picked up in the coat.
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Antihistamines control itching and scratching in 20 to 40 percent of
atopic dogs. Corticosteroids are the most effective anti-itch drugs, but also
have the most serious side effects. They are best used intermittently in low
doses and for a limited time. Preparations containing hydrocortisone with
Pramoxine are often prescribed for treating local areas of itching. Pramoxine
is a topical anesthetic that provides temporary relief from pain and itching.

Derm Caps and other essential omega-3 fatty acid products derived from
fish oils have produced good results in some dogs. They are used as nutritional
supplements in conjunction with other therapies. A variety of shampoos are
available and may be prescribed by your veterinarian to rehydrate the skin,
treat bacterial infection, and control seborrhea.

Dogs who do not respond to medical treatment can be considered for
immunotherapy with hyposensitization. This involves skin testing to identify
the allergen(s) and then desensitizing the dog to the specific irritants through
a series of injections given over a period of 9 to 12 months or longer. Some
dogs will require periodic boosters during times when allergens are heavy.

Some dogs with atopy benefit from switching to a higher-quality dog food,
even if they don’t have a food allergy. And if they are allergic to house dust
mites, they often cross-react with grain mites and will benefit from a canned
food or kibble that has no grain.

FOOD ALLERGY

Food allergy is the third most common cause of allergic itching and scratching
in dogs. It occurs in dogs of all ages. Unlike canine atopy, food allergy is not
seasonal. Dog can develop allergies to chicken, milk, eggs, fish, beef, pork,
horse meat, grains, potatoes, soy products, or dietary additives. A dog must
have been exposed to the allergen one or more times to become allergic.
Typically, the dog has been on the same diet for at least two years.

The principal sign is severe itching, sometimes accompanied by the
appearance of small red bumps, pustules, and raised patches of skin.
Characteristically, the rash involves the ears, feet, backs of the legs, and
underside of the body.

Since food allergy is less common than canine atopy and flea allergy der-
matitis, the dog is often thought to be suffering from one of those diseases.
Many dogs will start by showing signs just in their ears, with a red, moist rash.

Treatment: The diagnosis is made by placing the dog on a hypoallergenic
test diet and watching for a definite reduction in itching and scratching. A
hypoallergenic diet is one that has a very limited number of ingredients. It
should contain no added coloring, preservatives, or flavorings. Most impor-
tant, it should contain ingredients that the dog is unlikely to have encountered
in the past. Your veterinarian can prescribe an appropriate hypoallergenic diet
after carefully reviewing the composition of the dog’s current diet. Switching
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from one commercial food to another is not an adequate test, as these nonpre-
scription diets contain too many ingredients and the dog is likely to have eaten
some of them in the past.

The test diet usually consists of a commercial hypoallergenic prescription
diet such as salmon and rice or duck and potato, available through Hill’s Pet
Products, Purina, and Waltham. Once a good commercial hypoallergenic diet
is found, the dog can be left on that diet indefinitely. Eliminate all treats and
chews, and switch from a chewable tablet heartworm preventive to one that
comes in a different form.

A reduction in itching may occur within a few days of starting the test diet,
but in many cases it takes several weeks. The test diet should be continued for
at least 10 weeks. Once improvement is noted, various foods can be added
one by one until the offending allergen is identified by noting that it causes an
increase in the amount of itching and scratching.

Purina has tried a new way to attack food allergies. Instead of simply substi-
tuting novel proteins, their HA Hypoallergenic Diet uses modified and dena-
tured proteins of small molecular weight to render them nonallergenic. If
protein is the culprit, this kind of diet can be effective in controlling the allergy.

IRRITANT AND ALLERGIC CONTACT DERMATITIS

Irritant contact dermatitis is caused by the direct effect of a chemical or irri-
tant on the skin. It occurs in areas where the skin is not well protected by hair,
such as the feet, chin, nose, hocks, stifles, and the undersurface of the body,
including the scrotum. Irritant contact dermatitis can occur after a single
exposure or repeated exposure.

Irritant contact dermatitis produces itchy red bumps and inflammation of
the skin. You may notice moist, weepy spots, blisters, and crusts. The skin
becomes rough and scaly and hair is lost. Excessive scratching damages the
skin and sets the stage for secondary pyoderma.

Chemicals that can cause irritant dermatitis include acids and alkalis,
detergents, solvents, soaps, and petroleum byproducts.

Less commonly, the skin becomes sensitized to a certain chemical and a
delayed type of hypersensitivity reaction develops. This is allergic contact
dermatitis. This rash is indistinguishable from that of irritant contact dermati-
tis, but appears after repeated exposure and often spreads beyond the site of
contact.

Allergic contact dermatitis can be caused by chemicals found in soaps, flea
collars, shampoos, wool and synthetic fibers, leather, plastic and rubber
dishes, grasses and pollens, insecticides, petrolatum, paint, carpet dyes, and
rubber and wood preservatives. Chemicals used to clean your carpet are a fre-
quent source of irritation. Neomycin, found in many topical medications, can
produce allergic contact dermatitis, as can other drugs and medications.
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Plastic and rubber food dish dermatitis affects the nose and lips (see
Plastic Dish Nasal Dermatitis, page 226).

Flea collar dermatitis is an allergic contact dermatitis. The signs include
itching, redness, hair loss, and the development of excoriations, scabs, and
crusts beneath the collar. It can be prevented to some degree by airing the col-
lar for 24 hours and applying the collar loosely. The flea collar should fit so that
you can get at least two fingers beneath the ring. However, if your dog develops
flea collar dermatitis, the best course of action is not to use a flea collar.

Treatment: Consider the area of involvement and identify the chemical or
skin allergen causing the problem. Prevent further exposure. Treat infected
skin with a topical antibiotic ointment such as triple antibiotic. Topical and
oral corticosteroids prescribed by your veterinarian can relieve itching and
inflammation.

Disorders with Hair Loss

The distinguishing feature of this group of skin diseases is hair loss without
itching or scratching. Later, the initial problem can become complicated by
seborrhea (see page 150) and pyoderma.

Hormone diseases are among those associated with hair loss. Although
these diseases involve many systems, the skin and coat changes provide visual
evidence that may lead to early recognition and treatment. Hormone skin dis-
orders cause bilateral hair loss and skin changes that are symmetrical—one
side of the body being the mirror image of the other.

HYPOTHYROIDISM

This is a disease of thyroid deficiency. The thyroid gland sits on the throat
below the larynx. Its function is to produce the hormones thyroxine (T4) and
triiodothyronine (T3), which control the rate of metabolism. Thus, dogs with
hypothyroidism have metabolic rates below normal. Hypothyroidism, in most
cases, is caused by autoimmune thyroiditis (also called lymphocytic thyroiditis),
which results in destruction of thyroid tissue. Autoimmune thyroiditis is known
to be an inherited disease. Idiopathic thyroid gland atrophy is a rare cause of
hypothyroidism. The cause of both types of thyroid gland atrophy is unknown,
but environmental and dietary factors are possible contributing factors.

The disease occurs most often in middle-aged dogs of medium and large
breeds, but has been seen in virtually every breed and in mixed breeds as well.
The breeds most commonly affected are the Golden Retriever, Doberman
Pinscher, Irish Setter, Miniature Schnauzer, Dachshund, Shetland Sheepdog,
Cocker Spaniel, Airedale Terrier, Labrador Retriever, Greyhound, Scottish
Deerhound, and others. Hypothyroidism is the most common endocrine skin
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disease in dogs—but it is still less common than other skin diseases. Coat and
skin changes are bilateral and symmetrical. A typical sign is poor hair
regrowth, which is most noticeable after the dog has been clipped.

It is also common to see hair loss that involves the front of the neck down
to the chest, the sides of the body, the backs of the thighs, and the top of the
tail. The hair is excessively dry and brittle, and falls out easily. The exposed
skin is dry, thick, puffy, and darkly pigmented. Some dogs develop secondary
seborrhea.

Other signs of hypothyroidism include weight gain, intolerance to cold, a
slow heart rate, absence of heat cycles, lethargy, and a variety of nonspecific
symptoms that could be due to a number of other diseases. Hypothyroid dogs
may develop blepharitis, corneal ulcers, deafness, adult-onset megaesophagus,
chronic constipation, and anemia. Hypothyroidism has been found in associ-
ation with dilated cardiomyopathy, strokes, coronary artery disease (rare in
dogs), von Willebrand’s disease, and myasthenia gravis. At least two-thirds of
hypothyroid dogs have high serum cholesterol levels. Finding elevated serum
cholesterol on routine blood screening warrants a workup for hypothyroidism.
Behavior changes, including aggression, have also been noted in hypothyroid
dogs, particularly German Shepherd Dogs.

The recommended blood test for screening purposes is the total T4. This
test is indicated for dogs who have findings suggestive of hypothyroidism on
physical examination. A normal T4 is fairly conclusive evidence that the dog
does not have hypothyroidism. However, a low-normal or below-normal level
does not mean the dog is hypothyroid, because concentrations below normal
are common for many reasons other than hypothyroidism.

To avoid overdiagnosing and overtreating the disease, it is important to
confirm the significance of a low T4 using a more accurate thyroid function
test, such as the FT4 by equilibrium dialysis. Other blood tests are also avail-
able for diagnosing hypothyroidism. One is an assay for thyroglobulin autoan-
tibodies; these autoantibodies are present in about 50 percent of dogs with
autoimmune thyroiditis. This test must be sent to a special laboratory for
analysis.

Treatment: Hypothyroidism is permanent, but can be effectively treated with
daily or twice-daily thyroid hormone replacement using synthetic L-thyroxine
(L-T4). The initial dose is based on the dog’s weight. This should be adjusted for
individual circumstances. Monitoring is done by physical examination and
measuring the total T4. This must be done frequently, particularly early in the
course of treatment. Hair loss and other signs of hypothyroidism usually reverse
with treatment. A few dogs will need T3 supplementation as well.

The Orthopedic Foundation for Animals (OFA) maintains a hypothyroid
registry to identify dogs as normal for breeding (see appendix D). A certificate
and breed registry number is issued to all dogs found to be normal at 12
months of age, based on the results of FT4, cTSH, and thyroid autoantibody
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screening by an OFA-approved laboratory. Screening and registration is of
value for dogs at risk of inherited hypothyroidism. If the test is positive, these
dogs should not be used for breeding.

Michigan State University also has a thyroid registry and keeps statistics
on thyroid function in dog breeds.

HYPERADRENOCORTICISM (CUSHING’S SYNDROME)

The adrenal glands are small, paired structures located just above each kidney.
The outer zone of the adrenal gland (the cortex) is composed of glandular
cells that manufacture and release corticosteroids. There are two types of cor-
ticosteroids: mineralocorticoids and glucocorticoids. Mineralocorticoids regu-
late electrolyte concentrations. Glucocorticoids reduce inflammation and
suppress the immune system. Glucocorticoids are the type of corticosteroids
used in nearly all steroid medications. The output of corticosteroids from the
adrenal glands is controlled by the pituitary gland through the production of
adrenocorticotropic hormone (ACTH).

Cushing’s syndrome is a disease caused by long-term exposure to high levels of
glucocorticosteroids, either manufactured by the body or given as medications.

Tumors of the pituitary gland that secrete ACTH stimulate the adrenal
glands to produce large amounts of adrenal hormones. This sustained over-
production in response to pituitary stimulation accounts for 85 percent of
cases of spontaneous Cushing’s syndrome. The remaining 15 percent are
caused by corticosteroid-producing tumors of the adrenal glands themselves.

Spontaneous Cushing’s syndrome occurs primarily in middle-aged and
older dogs, although dogs of all ages can be affected. Poodles, Boston Terriers,
Dachshunds, and Boxers have the highest incidence.

A number of cases of Cushing’s syndrome are caused by long-term therapy
with drugs that contain corticosteroids. This is called iatrogenic Cushing’s
syndrome.

Excess cortisone can cause hair loss over the body in a symmetric pattern,
with darkening of the underlying skin. The remaining hair is dry and dull.
Small blackheads may be found on the abdomen. The abdomen is pendulous,
distended, and pot-bellied. Other signs include lethargy with reduced activity,
infertility in females, testicular atrophy and infertility in males, loss of muscle
mass, and weakness. Excessive thirst and frequent urination also occur.

Dogs with hyperadrenocorticism lose body condition and develop severe
problems such as hypertension, congestive heart failure, and diabetes melli-
tus. Other complications include increased susceptibility to infections, blood
clots in the circulatory system (thromboembolism), and central nervous system
signs including behavioral changes and seizures.

The diagnosis of Cushing’s syndrome is based on laboratory tests, especially
those that measure serum cortisol concentrations before and after the injection
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of ACTH and dexamethasone. Advances in CT scans and magnetic resonance
imaging (MRI) techniques have made it possible to visualize small tumors of
the pituitary and adrenal glands. Ultrasound can also be used to measure the
size and symmetry of the adrenal glands.

Treatment: Spontaneous Cushing’s syndrome is treated with mitotane.
The medication acts on the adrenal cortex to selectively suppress the produc-
tion of glucocorticoids. The drug protocol is complex and requires close vet-
erinary monitoring. The prognosis is guarded. The average life span with
medical treatment is about two years, although longer survival is possible.
Benign and malignant tumors of the adrenal glands can be surgically removed
in some cases. latrogenic Cushing’s syndrome is often reversible if the
causative drug can be tapered and, preferably, discontinued. If your dog is on
long-term corticosteroids for a medical condition and develops signs of hyper-
adrenocorticism, your veterinarian may be able to reduce the dosage or find a
substitute medication.

Anipryl (deprenyl) has been approved for treating spontaneous Cushing’s
syndrome of that originates in the pituitary gland. It appears to be effective in
improving some of the symptoms of Cushing’s syndrome, particularly the
reduced activity level. Pituitary tumors often respond to radiation therapy,
but the availability of equipment is limited and the cost is high.

HYPERESTROGENISM (ESTROGEN EXCESS)

Hyperestogenism is caused by the overproduction of estrogen from the ovaries
or testicles. In females, it is associated with granulosa cell tumors and cysts of
the ovaries. In males, it is caused by testicular tumors. These subjects are dis-
cussed in chapter 18.

Signs of hyperestrogenism are femi-
nization with enlargement of the
mammary glands and nipples in both
sexes, enlargement of the vulva and
clitoris in females, and the develop-
ment of a pendulous prepuce in males.
Females may have irregular heat
cycles, false pregnancy, and pyometra.

Skin and coat changes begin in the
perineum around the genital areas and
proceed to the underside of the
abdomen. Typically, the hair becomes
dry and brittle, falls out easily, and fails
to regrow. Later the skin becomes darkly
pigmented. A dry, flaky seborrhea often

In this dog with hyperestrogenism,
excess estrogen causes enlargement of
the vulva.
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develops, particularly in females. The coat and skin changes follow a symmetrical
pattern.

The cause of the hyperestrogenism should be determined by physical
examination, ultrasound, endocrine blood tests, and, if necessary, laparoscopy
or exploratory surgery.

Treatment: Hyperestrogenism in both sexes responds well to neutering.

GROWTH HORMONE—RESPONSIVE ALOPECIA

This is a rare cause of bilateral symmetrical hair loss. Growth hormone (soma-
totropin) is secreted by the pituitary gland. In some cases, for unknown rea-
sons, the pituitary does not manufacture or release adequate concentrations of
growth hormone, resulting in coat and skin changes similar to those described
for hyerperestrogenism. Symptoms generally appear at puberty, but may occur
at any age.

This disease has been observed in Pomeranians, Chow Chows, Poodles,
Samoyeds, Keeshonds, and American Water Spaniels. It occurs predomi-
nantly in male dogs.

Treatment: It is important to exclude other hormone-dependent causes of
hair loss. The treatment of choice for growth hormone—responsive alopecia is
neutering. If the coat does not improve, the dog may respond to growth hor-
mone administered subcutaneously three time a week for four to six weeks.
Dogs receiving growth hormone must be monitored for the development of
diabetes mellitus.

HYPOESTROGENISM (ESTROGEN DEFICIENCY)

This mild skin condition occurs in some older females who were spayed as pup-
pies. There is gradual loss of hair due to lack of new growth over the undersur-
face of the belly and around the vulva. Later, it involves the lower chest and
neck. The skin becomes soft, smooth, and nearly hairless. Affected females
shed very little, do not collect much dirt, and make excellent house pets.

Treatment: This is not a serious disease and can be left untreated. If treat-
ment is desired, estrogen can be given under veterinary supervision. The hor-
mone must be given at least twice a week to affect hair growth.

Note that estrogens may cause bone marrow suppression in dogs. This can
be fatal if not recognized in time. Accordingly, all dogs receiving estrogen
must be monitored with frequent blood counts.

TRACTION ALOPECIA

Hair loss with baldness occurs in dogs who have had barrettes, rubber bands,
and other devices used to tie up their hair. When these accessories are applied
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too tightly or for too long a time, traction on the hair effects the hair follicles,
causing the roots to stop growing. This results in an area of hair loss that may
be permanent.

Treatment: The only treatment for a permanent bald spot is to remove it
surgically. This would only be done for cosmetic reasons. Alopecia can be pre-
vented by using hair ties loosely and for short periods—or preferably, not
using them at all.

ACANTHOSIS NIGRANS

Acanthosis nigrans literally means “thick, black skin.” Primary acanthosis
nigrans is seen principally in Dachshunds. The age of onset is less than 1 year.
The exact cause is unknown. Secondary acanthosis nigrans occurs in all
breeds in association with endocrine skin diseases, itchy skin diseases, and
obesity.

In Dachshunds, the disease affects the armpit folds, the ears, and the skin
folds of the groin. As the disease progresses, you will see extreme black pig-
mentation and a greasy, rancid discharge on the surface of the skin. Secondary
bacterial infections are common. Eventually the disease extends over a con-
siderable area, covering the brisket and legs. This disease causes considerable
distress to the dog and her owner.

Treatment: Primary acanthosis should be treated by a veterinarian. The
disease is controllable but not curable. Most dogs can be kept comfortable
with potent topical (and occasionally, oral) corticosteroids. Melatonin and
vitamin E have been effective in some cases. Antibiotics are used to treat sec-
ondary skin infections. Use antiseborrhea shampoos to remove excess oil and
bacteria (see Seborrhea, page 150). Weight reduction to reduce skin fold fric-
tion is desirable.

Secondary acanthosis nigrans responds to treatment of the underlying skin
problem.

VITILIGO

Vitiligo is a condition in which pigment is lost from the skin and hair of the
nose, lips, face, and eyelids. Black pigment is present early in life in affected
dogs, but it gradually fades to a chocolate brown or even to white. There do
not appear to be health problems related to the loss of pigment. Rottweilers
are one of the breeds in which this problem is seen.

The exact cause of vitiligo in dogs has not yet been determined, but it is
believed it may have a genetic predisposition and/or be an autoimmune problem.

Treatment: There is no definitive treatment, though omega-3 fatty acids
and antioxidants such as vitamin C may help with this problem.



148 ¢ DOG OWNER'S HOME VETERINARY HANDBOOK

ZINC-RESPONSIVE DERMATOSIS

Zinc is a trace mineral required for hair growth and maintenance of the skin.
A deficiency of zinc causes thinning of the hair and a scaly, crusty dermatitis
over the face, most noticeable on the nose and around the eyes, ears, and
mouth. Crusts also appear over pressure points such as the elbows and hocks.
The feet become callused and crack easily.

Siberian Huskies, Alaskan Huskies, Doberman Pinschers, Great Danes,
and Alaskan Malamutes are predisposed to zinc-responsive dermatosis. A
genetic defect involving zinc absorption from the intestines has been identi-
fied in Siberian Huskies, Alaskan Huskies, and Malamutes. In these breeds
the disease may occur even when the dog is eating a well-balanced diet.

Diets high in fiber and calcium may precipitate zinc deficiency by binding
zinc in the gastrointestinal tract. A zinc deficiency syndrome occurs in large-
breed puppies fed diets that are oversupplemented with vitamins and minerals
(particularly calcium). A closely related condition has been observed in dogs
fed dry, generic dog foods that are deficient in zinc.

Treatment: The diagnosis is confirmed by the response to therapy. Regardless
of the cause, the dermatosis responds rapidly to zinc sulfate (10 mg per kilo of
body weight, daily) or zinc methionine (1.7 mg per kilo of body weight, daily).
Improvement begins almost at once. Affected Alaskan Malmutes, Alaskan
Huskies, and Siberian Huskies usually require zinc supplements for life.

Puppies with an acquired zinc deficiency respond to zinc supplements and
a nutritionally balanced diet.

Crusty dermatitis over the face of a Siberian Husky, caused by zinc deficiency.
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COLOR MUTANT ALOPECIA (BLUE DOBERMAN SYNDROME)

This hereditary skin disease is seen most often in fawn and blue-coated
Doberman Pinschers, and occasionally in blue Great Danes, blue
Newfoundlands, Chow Chows, Whippets, Italian Greyhounds, and other
breeds with dilute coat colors.

Affected dogs are born with a healthy hair coat. At 6 months of age or
later, the coat becomes thin, brittle, and dry and takes on a moth-eaten
appearance. The skin becomes rough and scaly. Blackheads, papules, and pus-
tules appear on the involved areas. Some blue Dobermans do not manifest the
disease before 3 years of age.

Treatment: There is no cure. Treatment is directed toward relieving the
surface condition, which involves shampoos that rehydrate the skin, remove
scales, and flush the hair follicles. These must be prescribed by your veterinar-
ian. Because the affected hair is fragile and comes out easily, vigorous brushing
and the use of harsh or inappropriate shampoos aggravates the problem and
should be avoided.

The coat mutation has a genetic basis. Affected dogs should not be bred.

BLACK HAIR FOLLICLE DYSPLASIA

This syndrome shows up very early in a dog’s life and may manifest as com-
plete lack of hair in areas with black coloration. Only the areas that would
have had black hair are affected. This condition is most often seen in
Papillons and Bearded Collies, but is not common in either breed. It can
occur in dogs of any breed and in mixed breed dogs.

Treatment: At present there is no treatment.

SEBACEOUS ADENITIS

This is an inherited skin disease controlled by an autosomal recessive gene
that adversely affects the development of sebaceous glands. Predisposed
breeds include the Standard Poodle, Akita, Samoyed, and Vizsla. Signs usu-
ally appear in the first four years of life, but may develop later.

Longhaired breeds such as the Standard Poodle have areas of symmetrical
hair loss involving the muzzle, top of the head, ear flaps, and the top of the
neck, trunk, and tail. The skin develops a scaly seborrhea, and in advanced
cases a bacterial infection of the hair follicles. Shorthaired breeds such as the
Vizsla have circular areas of hair loss with scaling on the head, ears, trunk,
and legs.

Treatment: The diagnosis is confirmed by skin biopsy. Treatment involves
corticosteroids, Accutane (isotretinoin), and a number of antiseborrhea and
antifollicular drugs and shampoos that can be prescribed by your veterinarian.
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The institute for Genetic Disease Control in Animals maintains a registry
for sebaceous adenitis in Standard Poodles (see appendix D). OFA has taken
over much of the sebaceous adenitis data and registry. Dogs with sebaceous
adenitis and those identified as carriers should not be bred.

SEBORRHEA

Seborrhea is a condition in which flakes of dead skin are shed from the epider-
mis and hair follicles. These flakes may be dry and dandrufflike, or oily and
greasy. Oily seborrhea is due to excessive production of sebum by the seba-
ceous glands. Sebum is responsible for the rancid doggy odor that accompa-
nies oily seborrhea.

Primary and secondary seborrhea are two different diseases.

Primary Seborrhea

This common disease is seen most often in American Cocker Spaniels,
English Springer Spaniels, West Highland White Terriers, Basset Hounds,
Irish Setters, German Shepherds, Labrador Retrievers, Chinese Shar-Pei, and
other breeds. Affected dogs may have dry flaky skin, greasy scaly skin, or a
combination of both. The flakes of dry seborrhea are easy to lift off the skin.
The scales of oily seborrhea stick to the hair. In oily seborrhea the hair folli-
cles can become plugged and infected, resulting in the development of folli-
culitis (see page 158).

The elbows, hocks, front of the neck down to the chest, and hair along the
borders of the ears are commonly involved. With oily seborrhea, wax may
accumulate in the ear canals, producing a condition called ceruminous otitis.

Treatment: Primary seborrhea is incurable but treatable. Therapy is
directed toward controlling scale formation using shampoos and rinses. A
number of commercial antiseborrheic products are available. The choice of
shampoos and rinses and frequency of application vary with the specific prob-
lem, and should be determined by your veterinarian.

For mild dry flaking, moisturizing hypoallergenic shampoos and rinses that
contain no dyes, fragrances, or other added ingredients can help rehydrate the
skin. These products can be used frequently without causing harm.

For severe dry flaking, shampoos containing sulfur and salicylic acid are
recommended to remove scales. For oily seborrhea, shampoos containing coal
tar are effective and retard further scale production. Benzoyl peroxide sham-
poos have excellent hair-pore flushing activity and aid in removing greasy
scales that adhere to hair shafts.

Therapeutic shampooing may be more effective when preceded by a warm
water shampoo. Rinse thoroughly and follow with the medicated shampoo.
Leave on for 15 minutes or as directed, then rinse thoroughly.
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Systemic antibiotics are used to treat folliculitis and other skin infections.
A short course of oral corticosteroids may be prescribed during periods of
severe itching. Dietary supplements containing omega-3 essential fatty acids
derived from fish oil are said to be beneficial for seborrhea and certainly can
do no harm.

Secondary Seborrhea

This condition occurs when some other skin disease triggers the seborrheic
process. Diseases often associated with secondary seborrhea include scabies,
demodectic mange, canine atopy, food hypersensitivity dermatitis, flea allergy
dermatitis, hypothyroidism, hormone-related skin diseases, color mutant
alopecia, pemphigus foliaceus, and others. Primary seborrhea should not be diag-
nosed until secondary seborrhea has been ruled out.

Treatment: Secondary seborrhea is managed in the same way as primary
seborrhea. It usually disappears with control of the underlying skin disease.
Always look for a primary cause when faced with a dog with seborrhea.

RINGWORM

Ringworm is a fungal infection that invades the hair and hair follicles. Most
cases are caused by Microsporum canis. Ringworm in dogs is primarily a disease
of puppies and young adults. Typical areas of involvement are the face, ears,
paws, and tail.

The dry, flaky skin of secondary seborrhea, triggered by long-standing atopic
dermatitis.
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Ringworm on the muzzle
of a Cocker Spaniel.

Ringworm is transmitted by spores in the soil and by contact with the
infected hair of dogs and cats, typically found on carpets, brushes, combs, toys,
and furniture. Humans can acquire ringworm from pets, and vice versa.
Children are especially susceptible.

Ringworm takes its name from its classic appearance: a spreading circle of
hair loss with scaly skin at the center and a red ring at the periphery. Note,
however, that many cases of circular hair loss thought to be ringworm are
actually localized demodectic mange or hair follicle infection. Black fly bites
in the groin area in the spring will also have this ringed appearance. Atypical
ringworm is common, with irregular areas of hair loss associated with scaling
and crusting.

Ringworm by itself is not an itchy skin condition, but secondary bacterial
infection with scabs and crusts can provoke licking and scratching. Ringworm
can invade the nails. This results in nails that are dry, cracked, brittle, and
deformed.

A kerion is a round, raised, nodular lesion that results from a ringworm
fungus in combination with a bacterial infection that invades the roots of the
hair. In most cases the fungus is Microsporun gypseum and the bacteria is a type
of Staphylococcus. Kerions occur on the face and limbs. Therapy involves
treating the bacterial component, as described in Folliculitis (page 158).

Ringworm mimics many other skin diseases, so an accurate diagnosis is
essential. Hair infected by Microsporum canis may fluoresce green under an
ultraviolet light (called a Wood’s light), but false positive and false negative
results are common. Ultraviolet light is used as a screening tool only.
Microscopic examination of hairs plucked from areas that fluoresce can
sometimes provide an immediate diagnosis, but the most reliable method of
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diagnosing ringworm is by fungal culture. Some hairs from the abnormal area
are plucked and placed on a special medium to grow out any fungus that is
present. Results may take up to two weeks.

Treatment: Although mild cases resolve spontaneously in three to four
months, all cases of ringworm should be treated to prevent progression and
spread to other pets and people in the household.

With only one or two areas of involvement, apply a topical antifungal
agent containing miconazole 2 percent cream or 1 percent lotion twice a day
in the direction of the lay of the hair. Continue treatment until the skin is
healed. Be ready to treat the dog for at least four to six weeks.

When several sites are involved, repeat the treatment just described, and
add an antifungal shampoo containing miconazole or another shampoo
labeled for the treatment of ringworm. Continue to treat for two weeks
beyond apparent cure. Longhaired dogs may need to be shaved for effective
treatment.

In difficult cases your veterinarian may prescribe an antifungal drug called
Griseofulvin. Ketoconazole, itraconazole, and other drugs of the imidazole
group are also effective, but may not be approved by the FDA for treating
ringworm in dogs. Griseofulvin, itraconazole, and ketoconazole have serious
possible side effects and should not be given to pregnant bitches because they
may cause birth defects. Antifungal drugs require close veterinary counseling
and supervision.

Prevention: Ringworm spores can survive for up to one year and should be
eliminated from the environment. Discard the dog’s bedding. Sterilize groom-
ing equipment in a 1:10 dilution of bleach. Vacuum the carpets at least
weekly to remove infected hair. Mop and wash hard surfaces (floors, counter-
tops, dog runs) using diluted bleach. Technical Captan can be used as a spray
in a dilution of 1:200 in water to treat a kennel.

Kerions are deep-seated
skin infections caused by a
ringworm fungus in com-
bination with a bacteria.
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There is a vaccine for cats for ringworm, primarily used in catteries with
longstanding problems, but nothing for dogs at this time.

Strict hand-washing precautions are necessary to prevent human contami-
nation. Children should not be allowed to handle pets with ringworm. Wash
contaminated clothing and fabrics with bleach.

DEMODECTIC MANGE

Demodectic mange is caused by a tiny mite, Demodex canis, too small to be
seen with the naked eye. Nearly all dogs acquire mange mites from their
mother during the first few days of life. These mites are considered normal
skin fauna when present in small numbers. They produce disease only when
an abnormal immune system allows their numbers to get out of control. This
occurs primarily in puppies and in adult dogs with lowered immunity. A high
incidence of mange in certain bloodlines suggests that some purebred dogs are
born with an inherited immune susceptibility.

Demodectic mange occurs in localized and generalized forms. The diagno-
sis is made by taking multiple skin scrapings and looking for the mites.
Demodectic mites are usually easy to find.

Localized Demodectic Mange

This disease occurs in dogs under 1 year of age. The appearance of the skin is
similar to that of ringworm. The principal sign is thinning hair around the eye-
lids, lips, and corners of the mouth, and occasionally on the trunk, the legs, and
the feet. The thinning progresses to patches of ragged hair loss about 1 inch
(2.5 cm) in diameter. In some cases the skin becomes red, scaly, and infected.
Localized mange usually heals spontaneously in six to eight weeks, but may
wax and wane for several months. If more than five patches are present, the

Localized demodectic
mange with moth-eaten
hair loss around the dog’s
right eye and on the fore-
head. The skin is red and
inflamed.
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disease could be progressing to the generalized form. This occurs in approxi-
mately 10 percent of cases.

Treatment: A topical ointment containing either benzoyl peroxide gel
(OxyDex or Pyoben), or a mild topical preparation used to treat ear mites can
be massaged into affected areas once a day. This may shorten the course of the
disease. The medication should be rubbed with the lay of the hair to minimize
further hair loss. Treatment may cause the area to look worse for the first two
to three weeks.

There is no evidence that treating localized mange prevents the disease
from becoming generalized. The dog should be checked again in four weeks.

Generalized Demodectic Mange

Dogs with the generalized disease develop patches of hair loss on the head,
legs, and trunk. These patches coalesce to form large areas of hair loss. The
hair follicles become plugged with mites and skin scales. The skin breaks
down to form sores, crusts, and draining tracts, presenting a most disabling
problem. Some cases are a continuation of localized mange; others develop
spontaneously in older dogs.

When generalized demodectic mange develops in dogs under 1 year of age,
there is a 30 to 50 percent chance that the puppy will recover spontaneously.
It is uncertain whether medical treatment accelerates this recovery.

In dogs older than 1 year, a sponta-
neous cure is unlikely but the outlook
for improvement with medical treat-
ment has increased dramatically in
recent decades. Most dogs can be
cured with intense therapy. Most of
the remaining cases can be controlled
if the owner is willing to commit the
necessary time and expense.

Treatment: Generalized demodec-
tic mange must be treated under close
veterinary  supervision.  Therapy
involves the use of medicated sham-
poos and dips to remove surface scales
and kill mites. Shave or clip hair from
all affected areas to facilitate access to
the skin.

The FDA protocol involves first
bathing the dog with a medicated
benzoyl peroxide shampoo (OxyDex
or Pyoben) to remove skin scales.
Allow the shampoo to remain on the
dog for 10 minutes before rinsing it
off. Completely dry the dog.

Generalized demodectic mange with
extensive areas of hair loss, crusts, and
sores. Treatment takes a long time but is
usually successful.
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Amitraz (brand name Mitaban) currently is the only miticide approved by
the FDA for use on dogs. Make up an amitraz dip by adding Mitaban to water,
according to the directions on the label. Be sure to treat the dog in a well-
ventilated area and wear rubber or plastic gloves to keep the chemical off your
skin. Sponge on the dip over a 10-minute period, allowing the dog’s feet to
soak in the rinse. Allow the dip to dry on the dog. Repeat every two weeks, or
as directed by your veterinarian. Try to keep the dog from getting her coat and
feet wet between dips. Continue this protocol for 60 days beyond the day
when skin scrapings first became negative.

Side effects of Mitaban include drowsiness, lethargy, vomiting, diarrhea,
dizziness, and a staggering gait. Puppies are more susceptible than adults to
these effects. If such a reaction occurs, immediately remove the miticide by
thoroughly rinsing the coat and skin.

If the FDA protocol is not completely effective, your veterinarian may sug-
gest an alternative treatment. Oral milbemycin and ivermectin have been used
as off-label treatments, and require close cooperation between your veterinar-
ian and you since they are not officially approved for treating this problem.

Secondary skin infections should be treated with antibiotics, based on culture
and sensitivity tests. Corticosteroids, often used to control severe itching, lower
the dog’s immunity to the mites and should not be used to treat this disease.

Because of an inherited immune susceptibility, dogs who recover from gen-
eralized demodectic mange should not be bred.

PRESSURE SORES (CALLUSES)

A callus is a gray, hairless, wrinkled pad of thickened skin overlying a bony
pressure point. It is caused by lying on a hard surface. Calluses tend to occur in

A callus on the outside
of the back leg, caused
by lying on a cement
surface.
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heavy dogs and dogs who are kenneled on cement floors. The most common
site is the elbow. Other sites are the outside of the hocks, the buttocks, and
the sides of the legs.

If the callus goes unchecked, the surface breaks down, forming an ulcer or
abscess that can become infected. This then becomes a most difficult problem
to treat.

Treatment: Provide the dog with a soft sleeping surface, such as a dog mat-
tress or foam pad covered with fabric, to take pressure off the callus. An
infected ulcer over bone must be treated by a veterinarian.

Pyoderma (Skin Infections)

Bacterial infections often develop in skin that has been traumatized and
abraded by excessive rubbing, chewing, and scratching. Pyoderma is therefore
a frequent complication of other skin diseases, particularly those that cause
intense itching. Antibiotics and medicated shampoos may be included in
treatment plans.

Puprpry DERMATITIS (IMPETIGO AND ACNE)

Impetigo and acne are mild surface skin infections that occur in puppies
under 1 year of age. Impetigo presents with pus-filled blisters on the hairless
parts of the abdomen and the groin. The blisters rupture, leaving thin brown
crusts. Puppies housed in unsanitary quarters are most likely to be infected.
Acne occurs in puppies 3 months of age and older. It can be identified by
purplish red pustules and blackheads that come to a head and drain pus. These
lesions are found on the chin and lower lip, and occasionally in the genital
area, perineum, and groin. Blockage of hair follicles by skin scales and sebum

Pyoderma of the side of
the face, caused by exces-
| sive scratching. The dog
has a severe itchy ear dis-
order. A hot spot would
have a similar appear-
ance.
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is a predisposing cause. Acne is more common among Doberman Pinschers,
Golden Retrievers, Boxers, Great Danes, and Bulldogs, but can occur in any
puppy.

Treatment: Topical therapy for impetigo and mild acne involves bathing
the puppy with a benzoyl peroxide shampoo (OxyDex or Pyoben) twice a
week for two to three weeks. Correct any predisposing causes, such as unsani-
tary puppy quarters.

Acne is often a deep-seated skin infection and may not respond to topical
therapy alone. Your veterinarian may add a course of oral antibiotics that are
effective against Staphylococcus. Acne usually resolves spontaneously at sexual
maturity.

FoLLicuLiTis

Folliculitis is an infection that begins in the hair follicles. In mild folliculitis
you typically will find many small pustules with a hair shaft protruding through
the center of each. Dogs with mild cases may have rings of scales around the
follicles. Once the follicles become infected, the infection can bore deeply into
the dermis, forming large pustules and furuncles that rupture, discharge pus,
and crust over. Draining sinus tracts develop in cases of deep folliculitis.

Folliculitis usually involves the
undersurface of the body, especially
the armpits, abdomen, and groin. A
condition called Schnauzer comedo
syndrome is common in Miniature
Schnauzers. Dogs suffering from this
disease have many large blackheads
running down the middle of their
back.

Folliculitis often occurs as a sec-
ondary complication to scabies,
demodectic mange, seborrhea, hor-
monal skin disease, and other prob-
lems. Some cases are caused by
vigorous grooming, which traumatizes
the hair follicles.

Treatment: It is important to iden-
tify and treat the underlying cause as
well as the folliculitis.

Mild cases should be treated as
described for acne. Deep folliculitis
requires vigorous topical and systemic
therapy. Clip away the hair from

. e ‘ . }
These small, pimplelike pustules on the
abdomen are typical of folliculitis.
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infected skin on longhaired dogs (don’t clip shorthaired dogs), and bathe the
dog twice a day for 10 days with a povidone-iodine shampoo such as Betadine
or one with chlorhexidine such as Nolvasan. As the skin infection improves,
switch to a benzoyl peroxide shampoo such as Stiff OxyDex, OxyDex, or
Pyoben, used once or twice a week. Continue until healing is complete.

The dog should also be placed on an oral antibiotic selected on the basis of
culture and sensitivity tests. Continue oral antibiotics for six to eight weeks,
including at least two weeks beyond apparent cure. Treatment failures occur
when antibiotics are stopped too soon or used at too low a dosage. The pro-
longed use of corticosteroids should be avoided in dogs with folliculitis.

SKIN FOLD PYODERMA

When skin surfaces rub together, the skin becomes wet and inflamed. This
creates ideal conditions for bacterial growth. An infection of the skin folds
can take a variety of forms. It occurs as lip fold pyoderma in spaniels, setters,
St. Bernards, and other breeds with heavy lips; as face fold pyoderma in
Pekingese and Chinese Shar-Pei; as vulvar fold pyoderma in obese females;

An English Bulldog with
skin fold pyoderma of the
neck.
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and as tail fold pyoderma in breeds with corkscrew tails, such as Bulldogs,
Boston Terriers, and Pugs.

The signs of skin fold pyoderma anywhere on the body are the same: irrita-
tion and inflammation of the skin. The moist skin also gives off a foul odor.

Treatment: The most effective treatment is to eliminate the skin fold by
corrective surgery. When this is not feasible, the condition can be controlled
by cleansing the infected skin fold with a benzoyl peroxide shampoo such as
Sulf OxyDex, OxyDex, or Pyoben. Dry the skin and then apply OxyDex or
Pyoben gel twice a day for 10 to 14 days. An antibiotic-steroid cream (such as
Panolog) can be used twice a day for two or three days to control inflamma-
tion and itching. There are also medical wipes available for cleaning the skin
folds.

Once the infection has been successfully treated, use benzoyl peroxide gel
as needed to prevent recurrence. Medicated powders applied to cleaned and
dried areas will also assist in controlling this condition.

AcUTE MoIST DErMATITIS (HOT SPOTS)

A hot spot is a warm, painful, swollen patch of skin 1 to 4 inches (2.5 to
10 cm) across that exudes pus and gives off a foul odor. Hair in the area is lost
rapidly. The infection progresses when the dog licks and chews the site. These
circular patches appear suddenly and enlarge quickly, often within a matter of
hours.

Hot spots can occur anywhere on the body, often in more than one spot.
One very typical location is under the ear flaps in large breeds with heavy,
hairy ears, such as Newfoundlands and Golden Retrievers. Hot spots occur
most often in breeds with heavy coats, and tend to appear just before shed-
ding, when moist, dead hair is trapped next to the skin. Fleas, mites, and other
skin parasites, skin allergies, irritant skin diseases, ear and anal gland infec-
tions, and neglected grooming are other factors that can initiate the itch-
scratch-itch cycle.

Treatment: Hot spots are extremely painful. The dog usually will need to
be sedated or anesthetized for the initial treatment. Your veterinarian will clip
away hair to expose the hot spot, then gently cleanse the skin with a dilute
povidone-iodine shampoo (Betadine) or a chlorhexidine shampoo
(Nolvasan) and allow the skin to dry. An antibiotic steroid cream or powder
(Panolog or Neocort) is then applied twice a day for 10 to 14 days. Oral
antibiotics are usually prescribed. Predisposing skin problems must be treated
as well.

Your veterinarian may also prescribe a short course of oral corticosteroids
to control severe itching. Prevent the dog from traumatizing the area by using
an Elizabethan collar or a BiteNot collar (see page 5).
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In hot, humid weather, always be sure to dry your heavy-coated dog thor-
oughly after bathing her and after she swims. Otherwise, the conditions are
perfect for a hot spot to develop.

CELLULITIS AND SKIN ABSCESS

Cellulitis is an infection involving the skin and subcutaneous tissue. Most
cases are caused by puncture wounds, deep scratches, bites, and lacerations.
Cellulitis can often be prevented by properly treating wounds, as described in
Wounds, page 42.

An area affected by cellulitis will be tender to pressure, feel hotter than
normal, not be as soft as it would normally be, and appear redder than normal.
As infection spreads out from the wound, you may feel tender cords beneath
the skin, which are swollen lymphatic channels. Regional lymph nodes in the
groin, armpit, or neck may enlarge to contain the infection.

A skin abscess is a localized pocket of pus beneath the epidermis. Pimples,
pustules, furuncles, and boils are examples of small skin abscesses. A large
abscess feels like fluid under pressure.

Treatment: Localize the infection by clipping away the hair. Apply warm
soaks for 15 minutes three times a day. Saline soaks (1 teaspoon, 10 g, of table
salt to 1 quart, 1 1, of water), or Epsom soaks (¥ cup, 33 g, of Epsom salts to 1

This dog has a skin infection with cellulitis and draining abscesses due to
staphylococcus.
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quart, 1 1 of water) are useful. Splinters and foreign bodies beneath the skin
are a continuing source of infection and must be removed.

Pimples, pustules, furuncles, boils, and abscesses that do not drain sponta-
neously may need to be lanced by your veterinarian. If there is a sizeable cav-
ity, your veterinarian may ask you to flush it once or twice a day using a dilute
antiseptic surgical solution such as chlorhexidine until healing is complete.
Your veterinarian may place a drain in a large abscess to help speed healing.

Oral and injectable antibiotics may be prescribed to treat wound infec-
tions, cellulitis, abscess, and other pyodermas.

JUVENILE PYODERMA (PUPPY STRANGLES)

Juvenile pyoderma occurs in puppies 4 to 16 weeks of age and often affects
several puppies in the same litter. It can be recognized by a sudden swelling of
the lips, eyelids, ear flaps, or face, along with the rapid development of pus-
tules, crusts, skin erosions, and ulcers. The lymph nodes beneath the chin may
become swollen and enlarged. These pups are quite sick and must be seen
promptly by a veterinarian.

Although bacteria have been implicated in some cases of puppy strangles,
this is the exception rather than the rule. Most cases are considered to be an
inflammatory immune process of unknown cause.

Treatment: Apply warm, moist packs for 15 minutes three times a day.
Further treatment involves the use of oral corticosteroids and antibiotics for
14 days. Antibiotics alone are not effective.

Do not attempt to express the pus from the sores. This increases the likeli-
hood of scarring.

Puppy strangles can cause
pustules and swollen
lymph nodes beneath the
chin.
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MYCETOMA

A mycetoma is a tumorlike mass caused by several species of fungi that enter
the body through wounds. This condition typically appears as a lump on the
feet or legs beneath the skin, with a tract to the surface that drains granular
material. The granules are white, yellow, or black, depending on the type of
fungus involved. The condition resembles a chronic abscess that resists heal-
ing, despite prolonged treatment with antibiotics.

Treatment: Complete surgical removal is the treatment of choice. This is
not always possible. Some of the newer antifungal drugs (such as ketoconazole
and itraconazole) show promise in treating difficult cases. Treatment must be
continued for at least two months beyond apparent cure.

INTERDIGITAL CYSTS AND PODODERMATITIS

An interdigital cyst is an inflammatory reaction between the toes, and not a
true cyst. It appears as a swelling that may open and drain pus. The causes are
numerous, and include trauma, contact irritants, foreign bodies such as thorns
and plant awns, and the bites of ticks and other external parasites.

Treatment: Treatment may involve long-term antibiotics. Try to remove
any primary cause, such as a foreign body. Warm compresses may be helpful;
alternatively, soak the affected feet in a medicated solution of betadine or
nolvasan for 5 to 10 minutes. Further diagnostics may be needed to find the
underlying cause.

ACTINOMYCOSIS AND NOCARDIOSIS

These bacterial skin infections, acquired by contact with infected soil, gener-
ally occur in hunting dogs. Both types of bacteria can produce a systemic
infection that involves the lymph nodes, brain, chest cavity, lungs, and bones.

This interdigital cyst has
ruptured and formed a
draining tract.
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Subcutaneous abscesses with draining sinus tracts appear at the site of a punc-
ture wound or break in the skin, usually in the head and neck area. The
wound discharge often resembles tomato soup and/or contains material that
looks like sulfa granules. Norcardiosis can be associated with gingivitis and
mouth ulcers.

Treatment: The diagnosis is made by culturing the wound drainage.
Treatment involves surgically opening infected abscesses and draining body
cavities. Norcardiosis responds to sulfa drugs; actinomycosis to penicillin.
Prolonged antibiotic treatment is necessary. If the infection has spread deeper
than the skin, the dog may not survive.

Autoimmune and Immune-Mediated
Skin Diseases

Autoimmune skin diseases are caused by a specific antibody directed against a
normal component of the skin. The antibody (called an autoantibody)
destroys the cohesiveness of skin cells, resulting in the development of blebs,
pustules, and other skin changes typical of the disease. Pemphigus is an exam-
ple of an autoimmune skin disease.

Immune-mediated skin diseases (exemplified by lupus erythematosus) are
systemic diseases in which the immune reaction may be stimulated by an out-
side influence, such as a drug. The autoantibody reacts with the antigen (the
substance that stimulates this reaction), and the two form a complex that is
deposited in various locations in the body, including the kidneys, the blood
vessel walls, and the skin. The deposited complexes trigger an inflammatory
response that destroys the tissue.

PEMPHIGUS COMPLEX

In pemphigus, the autoantibody is directed against the walls of the skin cells.
These cells lose their ability to remain attached and separate, forming blebs,
vesicles, and pustules. The exact stimulus for the pemphigus antibody is
unknown. Four types of pemphigus are seen in dogs. All are best diagnosed by
skin biopsy. Serologic blood tests are helpful, but false positives and false neg-
atives are common.

Pemphigus foliaceus is the most common autoimmune skin disease of dogs.
[t generally occurs in dogs 2 to 7 years of age. Predisposed breeds include Akitas,
Bearded Collies, Newfoundlands, Chow Chows, Dachshunds, Doberman
Pinschers, Finnish Spitz, and Schipperkes.

Pemphigus foliaceus is a pustular dermatitis that begins with red skin
patches that involve the face and ears, but often becomes generalized. The
patches rapidly progress to blisters and pustules, which then become dry,
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This Akita has pemphigus
foliaceus, showing exten-
sive face involvement.

yellow crusts. The crusts adhere to the underlying skin and hair. Areas of
depigmentation occur as the disease progresses.

Pemphigus foliaceus can involve the feet, causing thickening and cracking
of the foot pads, and pain when the dog puts weight on her feet. In some cases
the disease involves only the foot pads. Pemphigus foliaceus should be consid-
ered whenever a dog with a painful limp has thickened or cracked foot pads.

Pemphigus erythematosus is a localized variant of pemphigus foliaceus
with involvement limited to the face, head, and foot pads. Collies and
German Shepherds appear to be at greatest risk. The disease is easily confused
with discoid lupus erythematosus (see page 166).

Pemphigus vulgaris is an uncommon disease in which blisters and ulcers
form at the junction of the skin and the mucous membranes. It involves the
lips, nostrils, and eyelids. It can also attack the nailbeds, with subsequent
shedding of the nails.

Pemphigus vegetans is an extremely rare form of pemphigus vulgaris. It is
characterized by flat-topped pustules in the skin folds of the armpits and
groin. Characteristically, the lesions heal with wartlike growths.

Treatment: There is no cure for any form of pemphigus, but more than 50
percent of dogs with pemphigus foliaceus and pemphigus erythematosus can
be kept relatively free of symptoms using corticosteroids alone, or corticos-
teroids in combination with immunosuppressive drugs such as cyclophos-
phamide, azathioprine, or chlorambucil. Treatment is life long. Sunscreen
applied to the depigmented skin of the nose helps to prevent ultraviolet
injury (see Collie Nose, page 224).

Pemphigus vulgaris and pemphigus vegetans respond less well to treatment.
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BuLLous PEMPHIGOID

This is an uncommon autoimmune skin disease in which blisters, bullae, and
ulcerative erosions are found on the skin of the trunk, groin, armpits, and
abdomen. Collies and Doberman Pinschers appear to be predisposed. This
disease also affects the foot pads, and 80 percent of cases ultimately involve
the mouth.

Treatment: Treatment is similar to that for pemphigus foliaceus (page
164). The outlook for improvement is poor.

Lupus ERYTHEMATOSUS COMPLEX

Lupus erythematosus is an immune-mediated disease in which the antigen-
antibody complex lodges in the small vessels of many organs, including the
skin. The exact stimulus for the antigen-antibody reaction is unknown. Two
types of lupus occur in dogs.

Systemic Lupus Erythematosus

This is a complex disease affecting several body parts, including the skin, kid-
neys, heart, and joints. The first indication may be a stilted gait or lameness
that wanders from joint to joint. Eventually, the lungs, nervous system, lymph
nodes, and spleen may be involved.

Skin involvement is especially evident about the face and over the nose
and muzzle, but may be found elsewhere. An erosive dermatitis, characterized
by wesicles and pustules, develops in these areas, and is followed by crusting,
oozing, and hair loss. The mucous membranes of the mouth are often
involved. The foot pads can become thickened and ulcerated and may even-
tually shed. Anemia and bleeding problems may develop. Secondary pyo-
derma is a major cause of death.

The diagnosis is difficult, but is aided by a skin biopsy and an antinuclear
antibody (ANA) test. This test is positive in 90 percent of cases.

Treatment: Treatment depends on what organs are involved. Most cases
require chemotherapy. Secondary pyoderma must be treated aggressively. The
outlook for long-term control is guarded.

Discoid Lupus Erythematosus

This is the second most common autoimmune skin disease, after pemphigus
foliaceus. It is considered to be a milder form of systemic lupus and is limited
to the face. Depigmentation of the nose is usually followed by the appearance
of open sores and crusts. Collies, German Shepherds, Siberian Huskies,
Shetland Sheepdogs, Brittanys, and German Shorthaired Pointers are most
often affected. The typical appearance and location of discoid lupus, and the
absence of other sites of skin involvement, make the diagnosis almost certain.
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Ulceration of the skin of
the nose, with open sores
and crusts, is typical of
discoid lupus erythema-
tosus.

Treatment: Discoid lupus can be successfully managed with oral and/or
topical corticosteroids. Oral vitamin E in a dose of 400 IU given every 12
hours, two hours before or after meals, is reported to be beneficial. Apply top-
ical sunscreens during periods of exposure to sunlight (see Collie Nose, page
224). Sunblock may help as a preventative measure, as well. Ultraviolet
injury severely aggravates this problem.

Toxic EPIDERMAL NECROLYSIS

Toxic epidermal necrolysis is a rare, ulcerative skin disease that appears to be
triggered by various drugs, internal cancers, infections, and unknown factors.
Blebs, ulcers, and erosions develop suddenly and progress rapidly. The mouth
and foot pads are frequently involved.

This is an extremely painful skin disease. The dog is severely depressed and
refuses to eat. The death rate approaches 30 percent.

Treatment: Treatment involves stopping all suspect medications and cor-
recting any underlying cause. Corticosteroids, intravenous fluids, and antibi-
otics are required during the acute phase of illness to support the circulation.
Recovery takes two to three weeks.

ERYTHEMA MULTIFORME

Erythema multiforme is an acute eruption of the skin and mucous membranes.
The characteristic skin lesion is a round or oval targetlike skin eruption with
a red rim and central blanching. There is an association with drugs, infec-
tions, tumors, and connective tissue diseases. Erythema multiforme tends to
be less severe than toxic epidermal necrolysis.
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Treatment: Many cases recover spontaneously, especially if the predispos-
ing cause can be found and corrected. Immunosuppressive medications and
corticosteroids may be needed.

NODULAR PANNICULITIS

This is an uncommon inflammatory condition of subcutaneous fat in which
lumps appear over the back and along the sides of the body, much like marbles
beneath the skin. These lumps are more apparent in shorthaired breeds. As
the disease progresses, the lumps ulcerate and drain, then heal by scarring.
The dog usually runs a fever and appears lethargic. The cause of the disease is
unknown. Biopsy of a nodule confirms the diagnosis.

Treatment: Surgical excision is the treatment of choice for a solitary nod-
ule. With multiple nodules, treatment involves corticosteroids and/or vitamin
E. The outlook for long-term recovery is good.



Chapter

THE EYES

The eye is an organ with several parts, each uniquely adapted to meet the spe-
cial needs of the dog. The eyeball is seated in a bony socket and protected by
a cushion of fat. Muscles surrounding the eyeball close the eyelids tightly in
response to pain, irritation, and objects approaching the eye. This makes it
difficult to inspect the surface of the eye for injuries and foreign bodies.

The large, clear window at the front of the eye is the cornea. Bordering it is
a narrow rim of white connective tissue called the sclera, which is much less
conspicuous in dogs than it is in humans. The sclera surrounds and supports
the entire eyeball. In certain breeds the sclera may be pigmented or spotted.

The round opening at the center of the eye is the pupil. Around the pupil is
a sphincterlike muscle called the iris. Like a shutter on a camera, the iris opens
and closes to regulate the amount of light that enters the eye. The iris contains
the pigment that gives the eye its color. While most dogs have eyes that are a
shade of brown, blue eyes are normal for some breeds and colors and have nor-
mal vision. In some Northern breeds and dogs with the merle pattern, odd eyes
(one brown and one blue) are not uncommon.

A pinkish membrane called the conjunctiva covers the white of the eye
and doubles back to cover the inner surface of the eyelid. This membrane
contains blood vessels and nerve endings. When inflamed, the conjunctiva
appears red and swollen.

The eyelids are tight folds of skin that support the front of the globe.
Eyelashes are always present on the upper eyelids, but not on the lower eye-
lids. There are small hairs on the edge of the lower lids.

The dog has an important third eyelid, the nictitating membrane, located
at the inner corner of the eye. This third eyelid is normally inconspicuous, but
when it extends across the surface of the eye, it looks as if the eyeball has
rolled back into its socket.

Tears are secreted by the lacrimalglands. Each eye has two lacrimalglands:
one beneath the bony ridge at the top of the eye socket and the other incor-
porated into the third eyelid. Tears are conveyed to the surface of the eye by
small ducts that empty behind the lids. Tears prevent the cornea from drying

169
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out. They also contain substances that fight infections. Tears help flush out
any irritating substances or foreign bodies that come in contact with the eye.
Tears gather at the inner corner of the eye and are carried by the nasolacrimal
ducts into the nasal cavity near the front of the nose. The inner eye has three
fluid-filled chambers. The anterior chamber is found between the cornea and
the iris. The small posterior chamber lies between the iris and front of the
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lens. The large vitreous chamber, containing a clear jelly, fills the cavity
behind the lens and in front of the retina.

The lens is held in place by a series of strands called the suspensory liga-
ments. These attach to the ciliary body, a structure composed of muscle, con-
nective tissue, and blood vessels. The ciliary body secretes the fluid that fills
the anterior and posterior chambers. Contraction of the ciliary muscles
changes the curvature of the lens, which enables images of objects at different
distances to be focused onto the retina.

Light enters the eye by passing through the cornea and anterior chamber
and then through the pupil and lens. It then travels through the vitreous and
is received by the retina. The retina is a layer of photoreceptor cells that con-
vert light into electrical impulses. These impulses are then carried to the
brain via the optic nerves.

How Dogs See

Dogs have relatively poor vision in some areas when compared with people.
Dogs are nearsighted and accommodate poorly. Most dogs see at about 20/75—
remember that for people normal eyesight is 20/20. Accommodation is the
process during which the lens changes shape to focus light on the retina. Dogs
accommodate poorly because the ciliary muscles that change the shape of the
lens are relatively weak.

The dog’s retina contains a small number of cone cells that distinguish
between blue, yellow, and gray. However, the canine retina lacks photorecep-
tors for red and green, and thus is similar to the retina of people who are red-
green colorblind. While dogs do perceive some colors, it is believed that the
ability to perceive subtle shades of gray is the most important function of the
cone cells. Dogs can detect degrees of brightness.

On the positive side, dogs have large pupils and a wide field of vision, mak-
ing them adept at following moving objects. Dogs also have an abundance of
rods in the retina, which are the cells that detect light. Along with the cone
cells that distinguish shades of gray, the rods enable dogs to see very well in
relative darkness. Dogs also have a fair degree of binocular vision and depth
perception. Furthermore, any shortcoming dogs may have in eyesight is more
than made up for by their superior senses of hearing and smell.

Visual abilities vary somewhat with breed, head shape, and eye shape. A
dog with a long muzzle will have “visual streaks,” which are areas in the retina
with extra cells for vision over a wide area and for detecting up motion. Many
of the sighthounds fit that description. A dog with a short muzzle and promi-
nent eyes will have an “area centralis.” This is a central spot on the retina
with extra cells to pick up details. These are the dogs who tend to watch tele-
vision more closely.
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What to Do if Your Dog Has an Eye Problem

If your dog has matter in his eye or if the eye waters, if the dog blinks, squints,
paws at the eye, and gives evidence that the eye is painful, or if the eye
appears red, the dog has an eye problem. You must examine the eye and
attempt to determine the cause.

SIGNS OF EYE AILMENTS

Eye diseases are accompanied by a number of signs and symptoms. The most
serious is pain. A dog with a painful eye should be taken to the nearest veterinary
hospital as soon as you notice the condition. Irreversible damage can occur in a
matter of hours.

Eye pain. Signs of pain include excessive tearing, squinting, tenderness
to the touch, and sensitivity to light. Other signs of a painful eye are loss
of appetite, lethargy, whining, and crying. The nictitating membrane
often protrudes in response to pain. The dog may paw at the eye. The
most common causes of severe eye pain are acute glaucoma, uveitis, ker-
atitis, and corneal injuries.

Discharge. The appearance of discharge helps to define the cause of the
problem. A clear discharge with no other signs suggests a problem with
the tearing mechanism. A painless discharge accompanied by redness is
typical of conjunctivitis. Any discharge accompanied by signs of pain
should alert you to the possibility of corneal or inner eye problems. A
thick green or yellow discharge, often mucoid, can indicate infection or a
foreign body. This may build up on the lids or on the hairs around the eye.

Film over the eye. An opaque or whitish membrane that moves out over
the surface of the eyeball from the inner corner of the eye is a protruded
nictitating membrane. Causes are discussed in The Nictitating Membrane,
page 182.

Cloudiness. Loss of clarity or transparency, accompanied by signs of
pain, suggests keratitis, glaucoma, or uveitis. Corneal edema, the
buildup of fluid in the normally clear cornea, will give the eye a uniform
blue-gray appearance. This is usually associated with signs of pain.
Cataracts are the most likely cause when the eye is not painful. If the
eye is entirely opaque you might think the dog is blind, but this is not
necessarily the case.

Hard or soft eye. Changes in eye pressure and firmness of the eyeball
are caused by diseases of the inner eye. A hard eye with a dilated pupil
indicates glaucoma. A soft eye with a small pupil indicates uveitis.

Irritation of the eyelids. Diseases that cause swelling, crusting, itching,
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or hair loss are discussed in e
Evyelids, page 177. S ' i ﬁ&’

¢ Bulging or sunken eye. A
bulging eye occurs with glau-
coma, tumors and abscesses
behind the globe, and with an
eye out of its socket. A sunken
eye occurs with dehydration,
weight loss, eye pain, and
tetanus. Some breeds, such as
Pugs, have eyes that normally
bulge somewhat.
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How 1O EXAMINE THE EYE N
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An eye examination can be per- 5
formed easily and does not require any
technical expertise. It will provide
you with the type of information you
need to determine if this is an emer-
gency. When in doubt, consider any
change in the eye to be an emergency.

The examination is best done in a dark room using a single light source,
such as a flashlight. A magnifying glass will help you see fine details on the
surface of the eye. Have an assistant restrain the dog, as described in
Restraining for Examination and Treatment, page 2.

First compare one eye to the other. Are they the same size, shape, and
color? Are the pupils equal in size? (Remember, if you shine a light directly
into an eye, the pupil will shrink.) Is there a discharge, and if so, is it watery or
mucoid? Is the dog squinting? Is the nictitating membrane visible? Does the
cornea look smoky, hazy, or cloudy? Is it painful to the dog when you press
gently on the eyeball through closed eyelids?

To examine the surface of the eyeball, place one thumb against the skin of
the cheek below the eye and the other thumb against the ridge of bone above.
Gently draw down with the lower thumb and apply counter traction with the
other. Because of the mobility of the skin of the dog’s face, the lower eyelid will
sag out and you can look in and see the conjunctival sac and most of the cornea
behind it. Reverse the procedure to examine the eye behind the upper eyelid.
Flash a light across the surface of the cornea to see if it is clear and transparent.
Any dull or dished-out spot is an indication of corneal abrasion or ulcer.

Press gently on the surface of the eye through the closed eyelids to see if
one eye feels harder or softer than the other. If the eye is tender, the dog will
give evidence of pain.

How to examine the surface of the eye-
ball. Note the third eyelid in the bottom
of the eye. It contains a tear gland that
produces about half the tear volume.
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To test the dog’s vision, cover one eye and make a movement as if you are
about to touch the other eye with your finger. If the dog has vision in that eye,
he will blink as he sees your finger approaching.

Do not neglect minor eye ailments. If there is any doubt about the diagno-
sis, and particularly if the eye has been treated at home but has not shown
improvement in 24 hours, call your veterinarian. Eye problems can go from
minor to serious in a very short time.

How 10 ArpPLY EYE MEDICINES

Place ointments into the space behind the lower eyelid (the conjunctival
sac). Drops can be applied directly to the eyeball.

To apply ointment, steady your dog’s head with one hand and draw down
on the lower eyelid with your thumb to expose the conjunctival sac. Rest the
hand containing the applicator against the dog’s forehead, as shown in the
photos on this page. This way, if the dog jerks his head your hand will move
with it, preventing the applicator from poking the eye. Slowly squeeze out a
ribbon of ointment. Then gently close the eyelids, massaging a bit to spread
the ointment over the entire eyeball.

To instill drops, steady the hand holding the dropper against the side of the
dog’s head. Tilt the dog’s muzzle up; then drop the medication into the eye.
Eye drops tend to wash out with tears and must be applied several times a day.

Apply ointment to the inner surface of
eyeball. the lower lid.
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Only use drops and ointments that are
specifically labeled for ophthalmic use. Be
sure to check the expiration date on
the product’s label. Note that pro-
longed administration of antibiotics
in the eye may lead to resistant infec-
tions. Your veterinarian may recom-
mend flushing or cleaning the eye
with artificial tears before putting in a
new dose of medication.

An eye out of its socket is an emergency.

The Eyeball

EYe OuT OF ITS SOCKET

This is an emergency. Dislocation of one or both eyeballs is a common problem
in dogs with large, bulging eyes such as Boston Terriers, Pugs, Pekingese,
Maltese, and some spaniels. It is generally caused by dog bites and other types
of trauma. Struggling with these dogs while attempting to hold and restrain
them for any reason can cause the eye to bulge out so far that the eyelids snap
shut behind the eyeball. This prevents the eyeball from returning to its socket
and may pull on and damage the optic nerve

Treatment: A dislocated eyeball is an extremely serious condition that
may cause loss of vision. Shortly after the eye dislocates, swelling behind the
eye makes it extremely difficult to return the eyeball to its normal position.
Proceed at once to the nearest veterinary hospital. Carry the dog, if possible.
Cover the eye with a wet cloth. Prevent the dog from pawing at the eye.

If it appears that veterinary help will not be available within 30 minutes, con-
sider attempting to reposition the eyeball yourself. This requires at least two peo-
ple: one to restrain and hold the dog and the other to reposition the eye. Lubricate
the surface of the eye with K-Y or petroleum jelly and lift the eyelids out and over
the eyeball, while maintaining gentle inward pressure on the globe with a wad of
moist cotton. If youre not successful, make no further attempt. Seek professional
assistance. Even if you can replace the eyeball, you should visit your veterinarian
for follow-up care, because the delicate tissues may be damaged.

After the eye has been replaced, your veterinarian may suggest a surgical
procedure to prevent a recurrence.

OTHER CAUSES OF A BULGING EYE

Abscesses, hematomas, and tumors in the retrobulbar space behind the eye can
push the globe forward and cause bulging.
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A retrobulbar abscess (an abscess behind the eyeball) is an extremely
painful condition that comes on rapidly. The face around the eye is swollen
and the globe is extremely tender to finger pressure. Dogs experience great
difficulty opening and closing their mouths. A retrobulbar abscess must be
surgically drained.

Retrobulbar hematomas (blood clots behind the eyeball) also develop sud-
denly. They occur with head injuries and can appear spontaneously in con-
junction with some bleeding disorders.

Tumors in the retrobulbar space produce a gradual bulging. Unlike the two
conditions just described, they are relatively painless.

Chronic glaucoma can lead to increased eye size and protrusion.

ENOPHTHALMOS (SUNKEN EYE)

When an eye recedes, the third eyelid usually slides out over the surface of the
eyeball and becomes visible. The treatment of a sunken eye is directed toward
the underlying cause.

Both eyeballs may recede when there is loss of substance in the fat pads
behind the eyes. This occurs with severe dehydration or rapid weight loss.

There is a retractor muscle, which, when it goes into spasm, pulls the eye-
ball back into its socket. Tetanus produces spasms of the retractor muscles of
both eyeballs, along with the characteristic appearance of the third eyelids.

When only one eye is involved, the most likely cause is a painful eye.
Nonpainful causes include nerve damage following a neck injury or a middle
ear infection. With this condition, called Horner’s syndrome, the pupil is
small on the affected side. Finally, after a severe eye injury, the eye can
become smaller and sink into its socket.

DEerMOID CYST (HAIR GROWING FROM
THE EYEBALL)

Dermoid cysts are congenital growths usu-
ally found at the outer corners of the eyes.
These cysts contain hair that often appears
to be growing out of the surface of the eye.
The dermoid is not a malignant tumor, but
it should be removed because of the irritat-
ing effect of the hair. This is most often
seen in German Shepherd Dogs but is not a
common problem.

' - -,
Severe squinting and shutting the
eye is indicative of a painful eye.
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Eyelids

BLEPHAROSPASM (SEVERE SQUINTING)

Severe squinting with spasms of the muscles around the eye is a symptom of a
painful eye. Any painful eye condition can cause squinting. The tightening of
the muscles rolls the eyelids in against the eye. Once rolled in, the rough edges
of the lids and the hairs rub against the eyeball, causing further pain and spasms.

Treatment: Anesthetic drops can be applied to the eyeball to relieve the
pain and break the cycle. The relief is temporary, unless the irritating factor is
identified and removed.

BLEPHARITIS (INFLAMED EYELIDS)

Bacterial blepharitis is a condition in which the eyelids become thick, red-
dened, inflamed, and encrusted. Mucuslike pus may adhere to the lids.
Blepharitis in puppies occurs primarily in association with puppy strangles. In
older dogs it can be associated with various skin diseases, including canine
atopy, demodectic mange, autoimmune diseases, and hypothyroidism.

Staphylococcal blepharitis occurs in both puppies and adults. It is identi-
fied by small white pimples on the edges of the eyelids. The pimples rupture

Treatment: Blepharitis is treated with oral and topical antibiotics. To remove
adherent crusts, use a washcloth soaked in warm water as a daily compress over
the eyelids. Three or four times a day, apply a topical ophthalmic ointment or
solution containing neomycin, bacitracin, or polymyxin B. Your veterinarian
may prescribe an ophthalmic ointment that contains corticosteroids.

Blepharitis is difficult to cure. Some dogs require long-term treatment.
Dogs with chronic blepharitis should be checked for hypothyroidism. Any
primary cause will need to be treated.

This dog shows the thick-
ened, inflamed, and
encrusted eyelids charac-
teristic of blepharitis.
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CHEMOSIS (ALLERGIC BLEPHARITIS)

Sudden swelling of the eyelids is an allergic reaction, most often to insect
bites or ingredients in foods. The lids appear fluid-filled, soft, and puffy, and
the dog itches and rubs his face. The reaction may be accompanied by hives
in which the hair stands out erect in little patches all over the body.

This is not a serious problem. It is of short duration and improves when the
allergen is removed.

Treatment: Simple cases can be treated with eye drops or ointments con-
taining a corticosteroid prescribed by your veterinarian. Your veterinarian
may also suggest an oral antihistamine to reduce the allergic response.

FOREIGN BODIES IN THE EYES

Foreign material such as grass seeds, dirt, and specks of vegetable matter can
adhere to the surface of the eye or become trapped behind the eyelids. Dogs
who ride in the open bed of a pickup truck and in the cars with their head out
the windows are at high risk for getting dirt and debris in the eyes. Thorns,
thistles, and splinters can also penetrate the cornea. This is most likely to
happen when a dog is running through dense brush and tall weeds.

Signs of a foreign body in the eye are tearing and watering, blinking,
squinting, and pawing. The third eyelid may protrude to protect the painful
eye.

Examine the eye as described on page 172. You may be able to see dirt or
plant material on the surface or behind the upper and lower eyelids. If not, the
foreign body may be caught behind the third eyelid. In that case, the dog will
need a topical eye anesthetic before it can be removed.

Treatment: To remove foreign material on the surface of the eye or behind
the eyelids, restrain the dog and hold the eyelids open as described in How to
Apply Eye Medicine, page 174. Flush the eye for 10 to 15 minutes using cool
water, or preferably a sterile saline eyewash or artificial tears. To flush the eye,
soak a wad of cotton in the solution and squeeze it into the eye repeatedly. If
you have a bottle of artificial tears on hand, you can flush the eye directly
from the bottle.

If the foreign body cannot be removed by irrigation, you may be able to
remove it by gently touching it with a wet cotton-tipped swab. The foreign
body may adhere to the cotton tip. Foreign bodies that penetrate the surface
of the eye must be removed by a veterinarian. Restrain the dog from pawing at
the eye while you drive to the veterinary hospital.

If the dog continues to squint or tear after the foreign body has been
removed, have him checked by your veterinarian to see if the cornea has been
damaged.
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BURNS OF THE EYES

Chemical injuries to the conjunctiva and cornea can occur when acids, alkali,
soaps, shampoos, or topical insecticides are splashed into the eyes. Toxic
fumes can also irritate and injure the eyes. The signs are tearing, squinting,
and pawing at the eye.

Treatment: Flush the eyes with cool water, artificial tears, or a sterile
saline solution, as described in Foreign Bodies in the Eyes (page 178). This must
be done immediately after exposure to prevent damage to the eye. Flush for a
full 15 minutes. After you have completed the flushing, take your dog to the
veterinarian for further evaluation and treatment.

Be sure to protect the eyes from shampoos and insecticides when bathing
and dipping your dog.

STIES AND CHALAZIONS

The eyelid contains hair follicles and meibomian glands. The meibomian
glands secrete an oil that acts as a barrier to prevent the evaporation of tears.
Infection in either a hair follicle or a meibomian gland produces a sty, also
called a hordeolum, which is a small abscess that comes to a head.

An uninfected meibomian gland may become plugged, resulting in the
development of a nontender swelling on the eyelid called a chalazion.
Chalazions tend to occur in older dogs. They remain relatively static and only
require treatment if they are getting larger.

Treatment: A dog with a sty should be placed on oral and topical antibi-
otics, as described for blepharitis (page 177). Applying warm compresses to
the eyelid three or four times a day is beneficial in bringing the sty to a head.
If the sty does not rupture on its own, your veterinarian may puncture it with
a sterile needle or a scalpel.

Chalazions are removed surgically. Do not squeeze the chalazion in an
attempt to express its contents. If the chalazion ruptures into the eyelid, the
oily contents set up a severe inflammatory reaction that is very difficult to
treat.

DisTICHIASIS (EXTRA EYELASHES)

This is a congenital condition in which an extra row of eyelashes grows from
the eyelid and is directed inward, rubbing against the surface of the eye. If left
untreated, the constant irritation leads to corneal abrasion. The condition
may not be noticed until the puppy is grown.

Extra eyelashes are seen most often in Poodles, Cocker Spaniels, Golden
Retrievers, and Pekingese, but all breeds can be affected.
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Aberrant eyelashes that grow
inward on the upper and lower eyelids
produce the same type of problem.

Treatment: The offending eye-
lashes should be removed and their
roots destroyed through cryotherapy
(chemical freezing), electrolysis, or
surgery. Plucking them with blunt-
nosed tweezers provides temporary
relief, but the eyelashes grow back in
about four weeks. Dogs who have had
their eyelashes permanently removed
cannot be shown in conformation.

J FACIAL HAIR
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_ ! Hair in the nasal folds may grow up
e TR against the eyeball and rub against the
cornea. This tends to be a problem in
Dogs with long hair around the face are DPoodles, Maltese, Yorkshire Terriers,
subject to eye irritation. and in short-nosed breeds such as
Pekingese, Shih Tzu, Lhasa Apsos,
and Bulldogs. In Old English Sheepdogs and other breeds with long facial
hair, a similar problem can occur. The involved hair will be stained reddish-
brown by tears.
Treatment: The offending hairs should be removed by clipping, or, if the
hair is in the nasal folds, by surgery.

ENTROPION

This condition, in which the eyelids roll inward, is the most common congen-
ital defect of the eyelids. It can also be caused by injury and long-standing eye-
lid infections that cause scarring. The abnormal eyelids produce irritation with
tearing and squinting. Corneal injuries are common from abrasion by the hairs.

It may be difficult to distinguish entropion from blepharospasm (see page
177). The best way to tell them apart is to administer a topical eye anesthetic.
If the inverted eyelids are caused by blepharospasm, temporarily blocking the
eye pain causes the inversion to disappear.

Breeds most commonly affected by entropion are the Chinese Shar-Pei,
Chow Chow, Great Dane, Great Pyrenees, St. Bernard, Bulldog, and the

hunting breeds. Most cases involve the lower eyelids. In dogs with large heads
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and loose facial skin, such as Chinese
Shar-Pei, Bloodhounds, and St
Bernards, the upper eyelids may be
involved.

Treatment: Entropion requires sur-
gical correction. Note that dogs who
have had corrective surgery on their
eyelids cannot be shown in conforma-
tion.

Many Shar-Pei puppies suffer from
a condition called neonatal entro-
pion. These puppies should have their
eyelids everted with temporary sutures
at 3 to 5 weeks of age. If they do not
outgrow the problem, plastic surgery
on the eyelids can be performed at a
later date.

This Shar-Pei puppy’s eyelids have been
everted with temporary sutures. This
may correct the entropion without the
need for plastic surgery.

ECTROPION

In dogs with this condition, the lower eyelid rolls out from the surface of the
eye. This exposes the eye to irritants and leads to a high incidence of chronic
conjunctivitis and corneal injury. Foreign bodies may get caught in the pocket
created by the loose eyelid. Ectropion occurs in dogs with loose facial skin,
such as scenthounds, spaniels, and St Bernards. It is also seen in older dogs
whose facial skin has lost its tone. It can occur temporarily in hunting dogs,
after a long day in the field.

Treatment: Mild ectropion that causes no symptoms needs no treatment.
But in most cases, ectropion should be corrected by a surgical procedure that
tightens the eyelids.

Ectropion exposes the
eyes to irritants and leads
to chronic eye infections
and corneal injuries.
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These growths on the eyelids are meibomian gland adenomas.

EYELID TUMORS

The most common tumor of the eyelid is a meibomian gland adenoma.
Meibomian glands are found only on the eyelids. These glands secrete an oil
that acts as a barrier to prevent the evaporation of tears. Meibomian gland
adenomas have a cauliflowerlike appearance and may be single or multiple.

Among other eyelid tumors, the most common is the sebaceous adenoma.
Most are benign, and are found in older dogs.

Papillomas are wartlike tumors caused by the canine oral papilloma virus.
These tumors also grow on the surface of the eye.

Treatment: Eyelid tumors should be removed to prevent injury to the
cornea. The tumors mentioned here are not usually malignant tumors.

The Nictitating Membrane (Third Eyelid)

FiLM OVER THE EYE

An opaque third eyelid, normally not seen, may become visible across the
front of the eye, in which case the nictitating membrane is protruding. The
appearance of the third eyelid indicates that the eyeball has sunken into its
socket (see Enophthalmos, page 176), or that the eyeball has been pulled back
into its socket by spasm of the retractor muscles in response to severe eye pain.

A dog may be born with visible third eyelids, called haws. In the show ring
this is often considered undesirable, because it gives the animal a somewhat
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1 The nictitating mem-
branes protrude on this
dog, showing the haws.

haggard look. Most breed standards (if they mention it at all) require that the
haws be scarcely apparent. The haws are a concern only because they give the
dog an unsightly appearance. There is no medical reason to remove the third
eyelid just because the haws are visible.

EVERSION OF THE CARTILAGE

This is a congenital condition among Weimaraners, Great Danes, Golden
Retrievers, St Bernards, and other breeds. The third eyelid appears to roll
back upon itself like a dry leaf. Corneal irritation may occur.

Treatment: This can be treated surgically if it is causing a problem.

CHERRY EYE

There is a tear gland wrapped around the cartilage of the third eyelid that is a
major source of tears for the eye. In a dog with cherry eye, the fibrous attach-
ments to the undersurface of the third eyelid are weak. This allows the gland
to prolapse, or bulge out from beneath the eyelid, exposing a cherrylike
growth that is really a normal-size tear gland. This growth can irritate the sur-
face of the eye and produce recurrent conjunctivitis.

Cherry eye is a congenital defect that occurs most commonly in Cocker
Spaniels, Beagles, Boston Terriers, and Bulldogs.

Treatment: Removing the third eyelid or the tear gland seriously interferes
with tear production and may result in a dry eye syndrome in breeds so dis-
posed (see The Tearing Mechanism, page 186). If the gland is removed, your
dog may require artificial tears daily for life. Instead, surgery can be performed
that repositions the third eyelid and the tear gland. This corrects the problem
while maintaining tear production.
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Cherry eye (on the right
side in the photo) is a
prolapse of the tear gland
of the third eyelid.

The Outer Eye

CoNJuNcTiviTIS (RED EYE)

Conjunctivitis, sometimes called red eye or pink eye, is an inflammation of
the conjunctival membrane that covers the back of the eyelids and the sur-
face of the eyeball, up to the cornea. It is one of the most common eye prob-
lems in dogs.

The classic signs of conjunctivitis are a red eye with a discharge.
Conjunctivitis is not usually painful. If the eye is red and the dog is squinting
and shutting the eye, consider the possibility of keratitis, uveitis, or glaucoma.
Any delay in treating these conditions can lead to blindness.

When the discharge involves both eyes, suspect an allergy or a systemic
disease such as canine distemper. When it involves only one eye, consider a
local predisposing cause such as a foreign body in the eye or hair rubbing on
the eye.

The eye discharge in conjunctivitis may be clear (serous), mucuslike
(mucoid), or puslike (purulent). A stringy, mucoid discharge suggests the dog
may have inadequate tear volume, a problem associated with keratoconjunc-
tivitis sicca (see page 187). In fact, this is the most common cause of conjunc-
tivitis in dogs.

Serous conjunctivitis is a mild condition in which the membranes look
pink and somewhat swollen. The discharge is clear and watery. Serous con-
junctivitis is caused by physical irritants such as wind, cold, dust, and various
allergens such as those that cause allergic blepharitis. Allergic conjunctivitis
is often accompanied by itching, and the dog will rub his face. Some viral
agents will cause a clear discharge as well.
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Follicular (mucoid) conjunctivitis is a condition in which the small
mucous glands (follicles) on the underside of the nictitating membrane react
to an eye irritant or infection by forming a rough, cobblestone surface that
irritates the eye and produces a mucoid discharge. After the inciting factor
has been treated, the follicles may persist and the rough surface acts as a
chronic irritant.

Purulent conjunctivitis is serous conjunctivitis that becomes infected.
The usual culprits are the bacteria Streptococcus and Staphylococcus. The con-
junctiva is red and swollen. The eye discharge contains mucus and pus. Thick
secretions may crust the eyelids.

Treatment: Any underlying cause of conjunctivitis should be corrected.
Dogs with recurrent or persistent conjunctivitis should be tested for kerato-
conjunctivitis sicca.

Serous conjunctivitis can be treated at home. Flush the eye three or four
times a day with an over-the-counter sterile saline eyewash or artificial tears.
Notify your veterinarian if the eye appears to be getting worse.

Mild cases of follicular conjunctivitis respond to antibiotic and corticos-
teroid eye ointments prescribed by your veterinarian. In resistant cases, the
follicles may need to be destroyed by chemical cauterization.

Purulent conjunctivitis requires veterinary examination and treatment. It
is important to remove mucus and pus from the eyes, as well as pus and crusts
that adhere to the eyelids. Moisten a cotton ball with sterile eyewash and gen-
tly cleanse the eye. Warm, moist packs may help loosen crusts. Repeat as nec-
essary and apply topical antibiotics as prescribed by your veterinarian (see
How to Apply Eye Medicines, page 174). Continue topical antibiotics for sev-
eral days beyond apparent cure.

Note that corticosteroids and eye
medications containing corticosteroids
should not be used in dogs with puru-
lent conjunctivitis because they impair
the local inflammatory response that
fights infection. Bacterial culture and
sensitivity tests are indicated if the
conjunctivitis does not improve.

NEONATAL CONJUNCTIVITIS

The eyes of newborn puppies open at
10 to 14 days of age. Infection behind
the eyelids, called neonatal conjunc- This dog has chronic purulent con-
tivitis, can occur before or