Miscellaneous Diseases
of Cattle
BY G. T, CREECH, R, L. KNUDSON, AND O. L. OSTEEN ^

HERE is information regarding the nature, causes,
symptoms, prevention, and control of white scours,
acetonemia, pseudorabies (mad itch), common warts,
epithehoma (cancer eye), tumors of the lymph glands
(lymphocytoma), lumpy jaw (actinomycosis and actinobacillosis),

nasal granuloma

(snoring

disease),

and

specific ophthalmia (pinkeye).

WHITE SCOURS (INFECTIOUS DIARRHEA, OR ACUTE
DYSENTERY)
The condition commonly referred to as white scoiu's is an acute,
contagious, infectious disease of younç or newborn calves, characterized by a profuse diarrhea and rapid exhaustion. The majority
of animals affected are very young, less than 5 days old; the disease
is not unconnnon in calves less than 48 hours old. In severe outbreaks,
however, it has been known to spread to older calves. The percentage
of recoveries is very small, with or without treatment.
White scours is primarily an infectious diarrhea that later affects
the entire system. The disease is due to an invasion of the intestinal
tract by certain ty))es of micro-organisms, particularly varieties of
the colon bacillus, which are widely distributed in nature.
Outbreaks of this disease may occur at any season of the year, but
it is most common in stabled animals durnig the fall and Avinter
months. In some cases it may begin in the fall and increase in
severity and in number of animals affected until spring.
1 G. T. Croocli is Senior Veterinarian, R. L. Knudson is Assistant Veterini^rian, and 0. L.
Osteen is Associate Veterinarian, I'athological Division, ïiiireaii of Animal Industry. Tlic
sections on White Scours, Acetonemia. and l*seu(loral)ies were prepared by Dr. Knndson, and
those on Calf Diphtheria, I*neumonia, and Choke by Dr. Osteen.
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Infection may take place through either the navel cord or the digestive tract. Calves may become infected in various ways during
birth, by sucking a contaminated udder, from the contaminated hands
of attendants, by exposure to contaminated stable litter, or by contact
with sick calves in nearby pens. These possible sources of infection
should be kept in mind in relation to control measures to be discussed
later.
Symptoms of the disease vary somewhat in individual cases. At
birth, the calf may appear normal, or occasionally it may be weak or
dull, but in 48 to 72 hours, or later, a profuse yellowish-white diarrhea
with a very pungent and disagreeable odor develops. At the same
time it may be noticed that the animal appears dull and listless.The eyes may be drawn back in the sockets, and lack luster. Stiffness of gait is not uncommon. The hair coat quite often appears
rough and the skin dry. The hindquarters may be covered with
the discharge from the bowels, and in severe cases there may be loss
of hair over the parts affected, with considerable irritation and inflammation of the skin. The abdomen may show a tucked-up or
gaunt appearance in very young calves, while in older animals there
may be more or less distention from large quantities of milk previously
consumed. Affected calves have a tendency to sleep much of the time,
and the appetite is very poor. Depending upon the severity of the
attack, there may be increasing prostration until death ensues. While
all or a part of the symptoms described are seen in the majority of
cases, in some instances there may be a rather sudden attack, the
animal dying in a few hours, and occasionally a calf may be found
dead without any definite signs of previous illness.
In making a diagnosis of this disease, it is at times quite difficult
to distinguish between white scours and diarrhea due to other causes,
particularly those of a dietary nature, such as overfeeding, irregular
feeding, use of unclean utensils, feeding cold milk, and too rapid
changes in feed, or exposure to cold drafts and cold, damp floors.
When a number of calves are affected, as a precautionary measure
the contagious form of white scours should always be considered as
a possibility until diagnosed as some other form of diarrhea.
A calf that has succumbed to white scours will show soiled hindquarters from the bowel discharges, and the carcass will be emaciated.
An odor peculiar to the disease may also be noticed. On autopsy,
small hemorrhages may be found on the serous linings—thin lining
membranes—of the body cavities and also in the region of the heart.
There seems to be a localization of lesions, or tissue changes, in the
digestive tract, and slight to severe hemorrhages will be found on the
lining of the stomach and small intestine. There may be varying
amounts of free blood in the bowel. The contents of the intestinal
tract are a dirty yellowish-gray color and have a fetid odor. The
intestines iiuiy be distended with gas. Varying amounts of a redcolored fluid may be present in the body cavities. It is probable
that not all the tissue changes described will be present in each individual case, those occurring depending somewhat on the severity
of the infection and the length of time the animal has been affected.
In some instances marked lesions may be absent, whereas in long-
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continued cases there may be infection of the joints, pneumonia, and
inflammation of the serous linings of the hody cavities. Foreign substances, such as bedding and hair, may be found in the stomach.
PREVENTION AND CONTROL MEASURES

Medicinal treatment begun after the onset of diarrhea! symptoms
is usually of little avail. A hyperinnnune calf-scour serum given
as a preventive treatment soon after birth will aid in preventing
heavy losses but is of little value after infection has taken place.
In some instances a bacterin (made of killed orgaiiisms) has been
used to inoculate pregnant cows, but little is known regarding the
efficacy of such treatment at the pi-esent time.
In combating this disease, the owner should remember that the allimportant thing is to prevent primary infection of the newborn
calf. This can be accomplished only by strict sanitary measures—
that is, by providing the greatest possible cleanliness at the time
of birth and during the first few days of life, when the animal
is most susceptible to the infection. A large box stall or maternity
stall that can be readily cleaned and disinfected at frequent intervals
should be provided for the cow at the time of parturition. Shortly
before the time of calving, the external genitals, hindquarters, tail,
and udder should be thoroughly cleaned and disinfected with a 3percent solution of liquor cresolis compositus (see p. 18G). Just
before the udder is disinfected, a few streams of milk should be
drawn into a vessel (not onto the stable floor) and discarded. As
soon as possible after the calf is delivered, its navel should be disinfected with fresh tincture of iodine. Also, befolge the calf suckles,
its mouth may be washed out with a 4-percent solution of boric acid.
The maternity stall should be kept clean by periodic removal of
all litter and frequent renewal of the bedding. This is very important, as most calves have a habit of chewing the bedding or other
foreign substances, and the infective organisms may thus gain
entrance to the digestive tract. It is well known that the first instinct
of a normal calf is to obtain food from its mother. This first food
is colostral milk, the secretion of the mammary gland of the cow
immediately after calving. Colo.strum is somewhat different in composition from milk that is secreted later; it aids in cleaning out the
digestive tract and also gives the calf resistance against harmful
bacteria that may gain entrance to the intestinal canal.
The adoption of some system of regular feeding of calves is essential, since even in an apparently healthy calf an overloaded stomach
may result in severe indigestion, which may lower its resistance to
such an extent that it becomes susceptible to the causative agent
of white scours. Once the infection has gained a foothold in the
herd, it is likely to spread to other calves in the same group.
A plan for the care and feeding of very young calves is as follows :
For the first 12 hours the calf remains with the dam and obtains
colostrum without restraint, since, as a general rule, the calf is iu)t
strong enough to overeat. At the end of 12 hours a muzzle is
applied and all feed withheld for 24 hours. For 30 days the muzzle
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is not removed except while the calf is fee(Jfng. The allowance of
the dam's milk for the first feedintr day is 5 to 6 percent of the calf's
body weight. This is divided into three feedings, to each of which
is added an equal amount of limewater. Tlie mixture is heated to
100° F. and fed in a sterilized pail. For the second feeding day,
the quantity of dam's milk to be given is 6 or 7 percent of the calf's
weight.
The amount of limewater at each feeding should never be more
than 1 pint. At the end of the first week, the calf may receive a
quantity of milk daily equal to 8 to 12 percent of its body weight.
Feed is given in individual pails morning, noon, and night, with
a pint of limewater at each feeding. The pails should always be
cleaned and sterilized before being used.
It may be advisable during the first w^eek to take the calf's temperature every day before the noon feeding. If it is 103° F. or
more, give an enema, using a 1-percent solution of liquor cresolis
compositus, and administer 3 ounces of liquid petrolatum by mouth.
Feed should be withheld until the temperature is normal.
Calves showing symptoms of the disease should be isolated; their
feces, which contain the infective agent, should be destroyed; and
the stables should be frequently disinfected. Also, all tools and
equipment used around the pens should be cleaned and disinfected.
The sick calves should be given a dose of 4 to 6 ounces of castor oil,
followed by 1 ounce of sodium bicarbonate in a half pint of water,
combined with 3 drams of aromatic spirits of ammonia. Coffee may
be given as a stimulant, and the strength of the calf c^n be preserved
by feeding raw eggs in pasteurized milk. Limewater may be given
at frequent intervals. Decoctions of linseed, barley, oats, etc., may
also be given. From 5 to 10 drops of liquor cresolis compositus in
a pint of warm water may be administered as an intestinal
disinfectant.
In case of serious losses from this disease, a veterinarian should be
consulted immediately.

ACETONEMIA (KETOSIS, OR CHRONIC MILK FEVER)
For many years the condition now recognized as acetonemia has
been observed in dairy cows during the lactation or milking period.
Because of certain nervous symptoms somewhat like those of milk
fever, acetonemia was thought to be an atypical form of that disease
and has been occasionally referred to as chronic milk fever. The disease is discussed in the article on Nutritional Diseases of Cattle, page
668. It might be added here that most uncomplicated cases respond
quickly and make a rapid recovery following the administration of
one or more treatments with dextrose, the required number varying in
different animals. The dosage of dextrose is 500 cubic centimeters of
a 40-percent solution given daily, either intravenously (in the veins)
or subcutaneously (under the skin), and this treatment may be continued for several days or until there is definite evidence of improvement. Well-marked cases of acetonemia, whether complicated or not,
should be treated by a qualified veterinarian.
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PSEUDORABIES (MAD ITCH)
Pseudorabies is an infectious disease of cattle characterized by
intense pruritis (itching) and paralysis, which usually results in
death in 12 to 48 hours. The disease was íBrst described by Aujeszky
in Hungary in 1902, and because of symptoms suggestive of rabies,
it was designated pseudorabies. The marked evidence of itching in
affected animals has led cattle owners in this country to call it mad
itch. It is also known as infectious bulbar paralysis and Aujeszky's
disease. The disease is now known to be present on both the North and
South American Continents, particularly in Brazil and the United
States. In this country it has probably existed in the Middle West
for a considerable time.
In 1930, Shope (13)^ descril>ed an outbreak of mad itch in cattle
in Iowa. Subsequent reports of outbreaks in the same State were
made by Murray (./i), Rossing (7.v), and other veterinarians. The
disease has also been observed occasionally in other parts of the
country.
The mortality rate in outbreaks of mad itch is quite high; most
of the cattle affected die. The economic losses have not been very
great, however, owing to tha rather limited extent of the infection
in this country up to the present.
In his studies of the disease, Shope (JS) found it to be due to a
filtrable virus, and in his experimental comparisons of the virus of
the disease in this country with that of the European disease he
reached a tentative conclusion that the causative agents of the two
diseases were probably the same, with certain demonstrable differences
in the two strains of viruses.
Recently Morrill and Graham (10) reported a spontaneous outbreak of mad itch in a herd of cattle in Illinois. These investigators
made some very interesting experimental studies of the disease and
reported the isolation from the spinal cord of a steer of a filtrable
virus which was indistinguishable from the virus of the European
disease.
The virus isi most concentrated in the tissue fluids at the point of
inoculation and in the brain tissues. In Europe the causative virus
has been found w^ith considerable regularity in the blood of affected
animals. In the United States Shope found the virus in certain organs
such as the lungs and liver of experimental animals, as well as in
the brain and certain other tissues, but he found it difficult to demonstrate the vims in the blood.
The natural mode of infection is not definitely known. Available
evidence indicates that the disease is not contagious, that is, it is not
spread from animal to animal by contact, and that infection probably
takes place through injury or abi-asions of the skin on some part of
the body, probably most fi'equently in the region of the head and neck,
though somewhat less fi'cquently the skin lesions are observed on
certain parts of the buttocks and thighs. The disease also affects
swine, which may become carriers of the infection and are therefore
^ Italic numbers in parentheses refer to Literature Cited, p. 563.
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believed to be potential spreaders of the disease among cattle. It
is also rather conuuon aniofio- rats, and it is tliought probable that
these animals may become carriers. Some observers are of the opinion
that the frequent head lesions, or injuries, are caused by the bites of
infected rats and that it is very probable that domestic animals may
be infected in this manner. The fact that the disease is usually limited
to certain herds and premises also tends to confirm the opinion that
rats are a ])robable source of infection.
The symptoms vary somewhat in individual cases. Usually there
is a marked rise of temperature, which may reach 108'" or 109^ F.
There may be loss of appetite. Amon<i the first symptoms to be noted
is inci'eased alertness or nervousness, which is quickly followed by an
intense itchin^-, shown by the animals continuallydicking or rubbing
an area of skin on some part of the body—perhaps on the hindquarters or in the region of the head. The licking may become so vigorous
as to produce a rasping sound. As the itching becomes more intense,
the licking or i-ubbing of the affected area evidently does not allay the
irritation, and the aninuxl begins to rub violently against any objects
in the vicinity, such as barbed wire or posts, and in some cases may
even bite or gnaw itself. Some animals may bellow loudly, kick spasmodically with the hind legs, and occasionally run violently into
objects. There is usually excessive salivation or droolin;^ of saliva
from the mouth. As a result of the rubbing and mechanical injury,
the skin is denuded of hair, and raw, bleeding surfaces are seen. The
skin becomes markedly thickened, and a fluid may ooze from the area,
which eventually becomes a raw% bleeding surface. Occasionally the
aninuil may appear depressed and sleepy. Unsteadiness of gait and
possil)Iy paralysis of the hindquarters develop. The affected animals
become progressively weaker, and death follows in 12 to 48 hours,
sometimes preceded by an increasing evidence of paralysis or irregular
convulsions, violent tossing of the head, loud groaning, and shallow
breathing. In occasional cases the animal may not show^ all the symptoms described, and in some instances the intense itching may be entirely absent. In these cases the affected animals may be ill for several
days and toward the end have convulsions, drool at the mouth, and
grind the teeth.
On autopsy the denuded area of skin wdll be found to be dark, thickened, and leathery in appearance, and a serous, bloody, and sometimes
gelatinous fluid is seen infiltrating the tissues under the skin. If the
animal has been.dow^n for a considerable length of time before death,
there may be edema, or watery swelling, of the lungs. Occasionally
petechiae (pin-point hemorrhages) are seen in the heart and pericardium, and the amount of fluid in the heart sac is increased. These heart
lesions have led in some instances to confusing the disease with
liemorrhagic septicemia. In the central nervous system there may be
congestion and small hemorrhages of the meninges, or brain coverings.
No organic lesions are found on autopsy that can be considered as
characteristic or definitely diagnostic of the disease.
The disease may be differentiated from rabies chiefly by its rapid
and fatal course and the usual severe itching, which is not in evideirce
in rabies. Furious attacks and aggressive behavior on the part of
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affected animals, common in rabies, are seldom seen in pseudorabies,
and the virus is not found in the saliva, as it is in rabies.
There is no known treatment for the disease, and prevention will likewise continue to be a difficult problem until more information is available concerning the means by which animals become infected. When
the disease appears in a herd, as a precautionary procedure the liealthy
cattle should be separated from the sick and removed to different
barns or pastures, and the quarters occupied by the sick animals should
be thoroughly cleaned and disinfected. Hogs should not be permitted
to run with the cattle. A campaign of rat extermination would also
be of extreme importance on premises where there have been outbreaks
of mad itch in cattle.

THE MORE COMMON TYPES OF TUMORS IN CATTLE
Cattle are subject to a variety of tumors, most of which are of rare
occurrence. It is the intention here to consider rather briefly only
three of the types that are more frequently encountered, namely,
papilloma, or common wart; epithelioma, commonly referred to as
cancer eye; and a group of internal lymphoid tumors, which are
particularly characterized by hyperplasia, or enlargement of the
various lymph glands of the l^ody.
PAPILLOMA, OR COMMON WARTS

The common w^art, verruca vulgaris, is a specific type of epithelial
(skin) overgrowth, nonmalignant in character. Warts are of coiïunon
occurrence in animals and in man. Adults may be aifected by them,
but the young are far more susceptible.
Warts on cattle, particularly calves and yearlings, are quite common. They are found on many parts of the body, but their location
depends somew^hat on the age of the animal. In cows, warts usually
occur on the udder or teats, whereas in calves under 1 year of age
they are seen most frequently on various parts of the head—on the
ears, and around the eyes and mouth—and on the sides of the neck
and shoulders.
Warts may spread from the original location to different parts of the
body and may eventually cover large areas of the skin. Occasionally,
particularly on young cattle, they become large and pendulous (fig. 1)
and as a result sap the strength and stunt the growth of the animals.
Their chief damage, however, is to calf skins and cattle hides after
tanning. The tanned hides have roughened and weak spots where tlie
warts occurred on the skin, and they frequently contain numerous pits
01* holes in places where the skin was thickly studded with warts, as on
the shoulders. These defects give a moth-eaten appearance to the
finished leather, and the parts affected are considered worthless..
The reduction in the value of hides because of w^arts usually varies
from a small percentage to 25 percent and sometimes more, depending
on the extent of skin areas affected. Cattle buyers make discounts
for warty animals purcliased in the markets. Since a considerable
number of animals are affected with warts and the hides of many of
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1.—A heifer about 18 months old with a natural case of common warts.

2.—Warts produced on a calf by skin inoculation with filtered material
obtained from the warts on the heifer shown in figure 1.
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them are i^reatly reduced in yaliie, the yearly loss in leather is doubtless
large, although no definite figures are avaiJable.
Warts vary greatly in sliape and size. They may be thin, long,
and club-shaped, an inch or more in length, and occur singly or in
clusters, or they may become large cauliflowerlike tumors several inches
in diameter, in extreme cases weigliing several pounds. Occasionally
they occur as broad, slightly elevated jnasscs. They may be either
hard or soft. The large cauliilowerlike growths are usually soft and
show a tendency to bleed and slough, and frequently tliey give off
offensive odors.
Common warts in cattle have been shown by experiments to be
infectious. The infective a*2:ent is wdiat is knowii as a filtrablc vii'us,
meaning that it will pass through an earthen, germ-retaining filter.
By experimental skin inoculations with wart material, these growths
can be produced with a fair degree of regularity in healthy cattle under
1 year of age (fig. 2). Under ordinary circumstances, infection is
thought to take place through injuries to the skin when the injured ])art
comes in contact with warty animals, rubbing posts, fences, buildings,
or any structure which an affected animal has touched.
Treatment and Prevention
^ Warts occasionally disappear without treatment of any kind, especially as animals become older. Most cases, however, require definite
and systematic treatment.
^ Warts that are small at the place of attachment may be removed by
either clipping them off with sterile scissors or tying a sterile thread
or slender cord tigiitly around the wart near the base so that it will
slough off in a few days. The stumps of the warts should be touched
wâth either glacial acetic acid or tincture of iodine. Tying off is reccmimended also for w^arts w^hich because of their size are likely to
contain a luunber of blood vessels that would bleed if the warts were
removed by cutting. The roots or bases of such warts also should be
treated with glacûal acetic acid or silver nitrate. The removal of
extremely large warts by surgical means should be perfoi-med l)y a
veterinarian. Before warts become excessively large they may' be
destroyed by daily applications of glacial acetic acid or tincture of
iodine. Before applying acetic acid, protect the healthy skin inunediately surrounding the warts by thoroughly greasing with petrolatum or lard, taking care not to grease the warts since that would pi-otect them also from the acid. Small wai'ts, such as those on the udders
of cows, Avill sometimes disa]:)pear if kept soft by daily applications
of sweet oil or castor oil.
If warts are numerous and cover large areas of the body, it may be
advisable to give intei-nal treatment also. The usual internal ti'eatment for various skin disorders, including, warts, is arsenic in the
form of Fowler's solution. The dose is 1 tablespoonful twice daily
for cattle 6 to 12 months of age. This method, however, should be
considered only an indirect treatment, and it should be used only
under the supervision of a veterinarian.' Since arsenic may pass into
the milk. Fowler's solution should not be given to milking cows.
A wart vaccine is now being used to some extent, with reports
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of rather favorable results. The treatment is still in the experimental stage, however, and further observations will be required to
determine its efficacy.
Preventive measures consist in removing all warty cattle, particularly calves and yearlings, from the herd and cleaning and disinfecting all exposed stables, pens, chutes, and rubbing posts. In dairy
herds, cows with warts on their teats and udders should be milked
last, and the milkers should be careful to wash and disinfect their
hands thoroughly after each milking to prevent the possible spread
of the virus from one animal to another. The essential point to keep
in mind is that these growths are infectious, or catching.
EPITHELIOMA (CARCINOMA, OR CANCER EYE)

Epithelioma of the eyes of cattle, more commonly referred to as
cancer eye, is. a cancerous or malignant type of tumor which primarily attacks the eye or related tissues. This eye tumor appears
to be somewhat more prevalent in the West and Southwest than elsewhere in the United States, although it may be seen in all parts of the
country.
As in the case of other malignant tumors, the specific cause of
epithelioma of the eyes of cattle is not known. A number of possible contributing causes have been suggested, such as irritation of
the eyes by dust, sand, insects, or other irritants. The strong rays
of the sun also have been mentioned as a possible cause, particularly
in the case of the Hereford breed of cattle, which appears to be
particularly susceptible to cancer eye. The theory is that the lack
of protective pigment, or coloring matter, in the e3^e membranes and
skin surrounding the eyes in this breed results in a sensitization of
the tissues to sunlight, and the irritation thus set up may lead to
the cancerous condition. While it seems logical that irritation may
play some part as a causative factor in cancer eye, nothing of a
specific nature has been definitely proved.
The growth znay have its origin in the membrana nictitans, at
the inner canthus, or angle, of the eye, in the mucous lining of the
lids, or in the front part, or cornea, of the eyeball. It may appear
at first as a small reddisli mass with a tendency as it becomes larger
to assume a funguslike or papillary (nipplelike) appearance. Such
growths are very sensitive and susceptible to injury and when injured
bleed freely. The eye proper is not usually affected in the early
stages, but eventually it becomes involved, and the sight is destroyed.
The tumorous mass usually becomes infected w^ith bacteria, a condition that is followed by suppuration or pus formation, and extensive destruction of tissues, accompanied by a very foul odor.
In the warm months it is not unusual to see these eye growths infested
by the larvae, or maggots, of the screwworm fly. The eye is eventually completely destroyed by the growth, which then spreads to the
surrounding tissues, involving both the soft structures and the bone
of the orbit (fig. 3). As the growth becomes more extensive, the
bones of the nose and head may be affected.
In the more advanced or long-standing cases, the cancerous cells
are disseminated through metastasis, or transference to other tissues
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and organs, chiefly by way of the lymph stream. The parotid lymph
gland, which lies in rather close proximity to the eye, soon becomes
-involved, and the growth may spread to other lymph glands of the
head and neck regions through lymph drainage. By the same means
of distribution, or metastasis, tlie lungs may become involved and in
some cases the liver and otiicr organs.
In all advanced cases of cancer eye there is a drain on the animal's
vitality. There may be absorption of toxins from the infected tumor,
resulting in decline in
general condition and
emaciation.
Cattle
owners should always
bear in mind that e^îithelioma of the eye is
definitely cancerous, or
malignant, in all cases
and eventually will
spread to other tissues
and cause the death of
the animal unless this
is prevented through
early operative procedure.
Little can be done to
alleviate the condition
after the tumor has become extensive enough
to involve the entire
eye and adjacent tissues. In such cases, if
the animal is still in
fair condition, it should
be sent to market for
slaughter, subject to inspection. Under Federal meat-inspection FiGiub 3.—Lpitbelioma, or cancer eye, in a cow.
regulations, if the tu- Note that the eye is completely destroyed and that
mor is still localized, or
the growth involves the surrounding tissues.
confined largely to the
eye structures, and has not involved the lymph glands, the head is
condemned and the remainder of the carcass passed for food.
_ Operative procedure consists in the total removal of the cancerous
tissue, together with removal (enucleation) of the eyeball, which
is likely to be involved after the growth is well established. It is
extremely important that the operation be performed as soon as
a definite diagnosis of cancer eye has been made. When it has been
performed early enough, the results have usually been quite satisfactory. Needless to say, such operations should be performed by a
veterinarian who is thoroughly skilled and fully equipped to carry
out the necessary technical procedure.
77434°
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LYMPHOCYTOMA, LYMPHATIC LEUKEMIA, AND PSEUDOLEUKEMIA

There is a third group of tumors of rather common occurrence in
cattle which are lymphoid in nature—that is, they primarily affect the
lymphoid tissue, and the lymph glands in particular, which usually
show marked hyperplasia, or enlargement. These internal neoplasms,
or morbid growths, are malignant in character and have been referred
to by pathologists as lymphoma, lymphocytoma, lymphosarcoma,
lymphatic leukemia, pseudoleukemia, and by various other designations. While there is a marked resemblance in the gross appearance
of all the conditions designated by these names and also in the microscopical appearance in many instances, occasional slight differences
are seen in the cell structure, and this accounts for the variation in
terminology. There is still much confusion regarding the proper
classification of these lymphoid conditions—whether they should be
classified as several distinct varieties of new growths or be placed in
a single group.^
One of the first indications of the disease usually observed is a
noticeable enlargement of the superficial lymph glands (those near
the surface), particularly the submaxillary gland, situated in the
region of the throat, the prescapular gland, just in front of the shoulder, and the precrural gland, in the flank region (fig. 4). The
supramammary lymph gland, which is above and behind the udder^
may also be enlarged. As a result of metastasis, or dissemination of
the tumor material to other tissues and organs, there may be evidences
of general disturbance such as irregular heart action, difficult breathing,
general weakness, and progressive emaciation. In the later stages
there is loss of appetite, extreme Aveakness, and finally death. These
lymphoid conditions are usually chronic and terminate in death in
a number of weeks to several months after the first evidence of the
disease is noted.
On autopsy the lymph glands will be found greatly enlarged. There
is usually an edematous or w^atery condition of the various tissues.
When the disease has extended to the different organs, there may be
marked enlargement of the spleen, and light or grayish areas or spots
may be seen in the tissue of the heart, liver, and kidney. Occasionally
growths may be,seen in the stomachs, and in cows the uterus may be
affected. . Nodular tumor growths are found in the body cavities in
some cases.
It may sometimes be necessary to differentiate the lymphoid conditions from certain other diseases in w^hich the lymph glands become
enlarged, such as tuberculosis and actinomycosis (described later in
this same article). The possibility of tuberculosis may be eliminated through the tuberculin test, and examinations for actinomycosis
or other infectious conditions may be made through a biopsy, or re^Feldman (7) places those lyniphoid tumors in the general class of lymphoblastoma.

While there is a persistent similarity in most of these new iîrowtlis, certain exceptions are
encountered in which there are rather definite variations. One such exception is found in
cases of true Icukcm-ia, in which there is a definite change in the ratio of blood cells or a
marked increase in the white blood corpuscles. These cases are rather rare ({). Another
definite deviation from the usual type has been -reported more recently by Bengston (2) of
the Buroau of Animal Industry. This type was found to be more definitely sarcomatous
in nature, and he designated it as reticulum sarcoma.
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4.—A cow with lymphatic leukemia. Note the greatly enlarged lymph
glands—the preecapular, in front of the shoulder, and the precrural, in the flank region.

FIGURE

moval from the living animal by surgery of a portion of an enlarged
gland for laboratory examination, culturing, etc. Blood examinations are also valuable aids in diagnosing leukemia.
There are no known methods of treatment or prevention of these
lymphoid conditions, which are fatal to all animals affected.
ACTINOMYCOSIS AND ACTINOBACILLOSIS
For many years most of the tumorlike swellings or enlargements of
the.tissues of the head and throat in cattle, commonly referred to as
lüíni)y jaw, big jaw, and wooden tongue, were diagnosed as actinomycosis. It is now known that there is another infectious condition,
teclujically referred to as actinobacillosis, particularly involving the
soft tissues, in which the tissue changes are very similar to those in
actinomycosis. Tlie two diseases are due to entirely different types
of micro-organisms, the causative agent in actinomycosis being Acfiiwrnyces iovjs, the ray fungus, and in actinobacillosis, Actinohacillus Ugnieresi. Frequently certain types of pyogenic, or pusproduping, bacteria are also associated with these infections.
Actinomycosis and actinobacillosis are both chronic infectious diseases, and the former tendency to confuse them or consider them
as one disease was due largely to tlie marked similarity of the lesions,
or tissue changes, and also possibly to the fact that the causative
organisms, as seen microscopically "in pus preparations and sections
from the affected tissues, have a similar club formation and rosette
arrangement. It seems logical, therefore, to consider the two tyjies
together and at the same time to indicate any specific points of difference between them.
Brief descriptions of the microscopic findings, and also of certain
details disclosed by autopsy, are given at the end of this section,
page 653.
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Actinomycosîs and actinobncillosif; affect cattle in all parts of the
United States, possibly being somewliat inore prevalent in the AVest
than elsewhere. Fatalities are comparatively few, and the diseases are
ordinarily not considered of gi'eat economic importance. The records
of the Federal meat-inspection service indicate, however, that these
infections are responsible for considerable losses every year from
condemnation of affected carcasses and parts of carcasses.
The infective organisms are widespread in nature and gain entrance to the tissues most frequently through injuries or abrasions of
the mucous membi'anes of the mouth cavity and throat region. It
has been assumed that Actlnoinyces^ or the ray fungus, is present on
grasses and grains and that i\\(i sharp awns of grains and certain
grasses, such as foxtail, arc the means by which the organisms are
introduced into the deeper tissues of the inouth through the mucous
membrane. The gums of cattle are very sensitive and more or less
lacerated during the-teething period, and in all probability this
affords a means of entrance for such infections in many cases, since
actinomycotic infections are seen most frequently in young cattle
during the period of changing teeth.
Some observers are of tlie opinion that Û\^ mouth may be the chief
normal habitat of these organisms, and that they invade the tissues
and produce disease only under unusual conditions or following irritation and injuries to the mucous membranes. In areas in the
Southwest where the fruit of the cactus is eaten by cattle, it is thought
probable that many cases of actinomycotic infection are due to injuries of the mucous membrane of the mouth by the small cactus
spines, or spicules.
LESIONS OF ACTINOMYCOSIS

Actinomycosis may occur in the soft tissues but as a rule is confined
to the bones of the head, particularly the maxillae, or jawbones, the
lower jawbone being most frequently involved. The nasal bones are
occasionally involved when the upper jaw is affected, and this may
result in difficult breathing. The bone lesions produced are those
of a rarefying ostitis—that is, the bone becomes enlarged and rarefied,
or spongy. The small cavities in the spongy bone are filled with pus.
The palate and gums adjacent to the involved bone become swollen
and inflamed, and the teeth may become loosened. The bony growth
may extend outward through the soft tissues and skin, eventually
appearing on the external surface as a mass of granulation tissue, or
funguslike growths, with a foul odor. The infection may also extend
inward, resulting in similar lesions, cauliflowerlike masses of inflamed
tissue containing openings or cavities which discharge a sticky yellowish or creamy pus in which can be seen very minute, pale-yellow
grains, the so-called sulfur granules characteristic of this type of
infection.
LESIONS OF ACTINOBACILLOSIS

So far as is known at the present time, the lesions of actinobacillosis
are confined to the soft tissues. In the tissues of the head or cervical
(neck) region, the lesions are characterized by movable swellings, or
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tumefactions, under the skin, varying from the size of a walnut to
that of an egg or larger. The lymph glands of the cervical region
may be involved and much enlarged. The consistency of the tumor
formations may vary somewhat in the different tissues, the firmness
of the growth depending on the amount of fibrous connective tissue
present. These abscessed enlargements eventually break through the
skin, discharging a creamy pus. Frequently the opening or discharginy cavity becomes filled with reddish granulomatous (funguslike)
tissue.
The tongue is often involved in actinobacillosis, and there may
or may not be ulcération. The ulcers most frequently have their
beginning at the transverse depression, or so-called groove, on the
upper surface of the tongue. They usually show as round or oval
depressed areas with elevated, irregular, and ragged edges. The ulcérations are frequently covered with debris such as hairs and vegetable matter, and there is usually a foul odor.
Sometimes when the tongue is involved there may also be ulcérations
of the mucous membrane and abscess formation in the region of the
pharynx, larynx, and trachea. The lymph glands of the throat region
may also be affected. When the tongue is extensively involved in the
chronic inñammatory process, there is a very marked increase in the
fibrous tissue of the organ (fibrosis), and as a result the tongue becomes increasingly hard and immobile and may protrude from the
mouth; this condition has given rise to the term "wooden tongue."
The tongue is manipulated with great difficulty, and there is almost
constant drooling of saliva. Eventually there is practically a complete loss of prehension, or ability to take feed into the mouth, mastication is seriously interfered with, the animal becomes weak and
greatly emaciated, and it may die of exhaustion.
Lesions'in the pharynx may take the form of mushroomlike growths
or pendulous masses, which in some cases may completely fill
the pharyngeal cavity, seriously interfering with swallowing and
breathing.
In addition to the external lesions described, there may also be a
distribution of the infection to various internal organs and tissues,
ineluding the lungs, liver, kidneys, spleen, brain, mammary gland,
testes, urinary bladder, muscles, and serous linings of the body cavities. Cases in which the skin and subcutaneous tissues of different
parts of the body and the çxtremities were infected have also been
reported.
Infection of the peritoneum—the membrane lining the cavity of the
abdomen—is not uncommon in cattle, and three such cases were reported by Creech (i*?) some years ago in calves approximately 8 weeks
old. Owing to the age of the animals, these were unusually interesting cases. No other lesions were foimd, and the portal of entry of
the infective agent was not determined.

SYMPTOMS, PREVENTION, AND TREATMENT
The course of both of these diseases is always slow or chronic in
character, extending over a period of months or even several years.
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The general effects depend largely on the location of the lesions and
their interference with the natural functions of the body. For example, when tha ja"\vbones are involved, there may be loss of teeth
and consequent interference with chewing. Growths in the pharynx
may inhibit swallowing and cause difficult breathing or partial suffocation. Tlie difficulties caused by involvement of the tongue, particularly in the more marked cases of wooden tongue, have already been
mentioned. Such interference with the body functions naturally leads
to depletion and emaciation. Otherwise, localized lesions do not seem
definitely to affect the general health of the diseased animals.
Prevention of actinomycosis and actinobacillosis is somewhat difficult in the absence of definite knowledge as to how animals contract
these diseases. Available information indicates that tliey are probably infectious rather than contagious in character. It has been found
extremely difficult to transmit actinomycosis by experimental inoculation, but less difficulty has been experienced in transmitting actinobacillosis. While there is little evidence to indicate that the
infections are directly transmissible from animal to animal, either
actinomycosis or actinobacillosis may affect large groups of animals
in the same herd. This suggests that if the disease is not contagious,
all the animals contracted it from the same source, possibly the feed.
Regardless of the mode of infection, animals with lesions from which
discharging pus may contaminate the feed or surrounding objects
should not be permitted to remain in pastures or feed lots with healthy
cattle.
Treatment of actinomycosis is not very satisfactory, largely because of the nature of the lesions involving the bone tisses, but
actinobacillosis yields quite readily to treatment in most cases. The
most satisfactory treatment is to give iodine, usually in the form of
sodium or potassium iodide, in doses of ly? to 21^ drams daily, dissolved in water and administered as.a drench. When there are lesions
of the tongue or pharynx, care must be used to see that none of the
drug reaches the lungs, as this inay cause pneumonia. After a Aveek
or 10 days, the treated animals may show indications of the cumulative
effect of the drug, or iodism, evidenced by a flow of tears, catarrh of
the nose, loss of appetite, and scurfy skin. When such symptoms appear, treatments should be discontinued for a few days or a week,
after which they may be resumed. Definite curative results may be
expected to appear in 2 to 6 weeks, the length of time varying in
different cases. Some cases do not respond to the treatment, and if no
definite evidence of improvement is seen after 3 or 4 weeks, the treatment should be discontinued. It is inadvisable to administer potassium iodide to cows that are lactating, as the drug is secreted in the
milk and also tends to reduce the amount. Also the drug should
not be given to cows in advanced pregnancy, as it may cause abortion.
Tincture of iodine may be applied externally to the enlargements,
or Lugol's solution of iodine may be injected in the region of the
swellings. The large cutaneous tumors may be incised, the contents, or
necrotic material, removed, and the incision packed with gauze saturated with tincture of iodine.
Surgery would be indicated in some cases, particularly when the
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tumor formations are so situated that removal may be readily
accomplished.
In these diseases it is always advisable to consult a veterinarian and
be guided by liis opinion as to the required method of treatment in
each individual case. A veterinarian's services should, of course, be
obtained in all cases in which surgery is indicated.
While some cases of slight actinomycotic infection of the bone may
yield to the iodine treatment, it will usually prove more economical
to fatten animals so affected for slaughter.
Since man is susceptible to both actinomycosis and actinobacillosis,
animals with these diseases sent to market for slaughter ought always to
be inspected by a veterinarian in order to determine the suitability
of the carcasses for food.
The Federal meat-inspection regulations require the condemnation
of the entire carcasses of cattle showing generalized lesions of actinomycosis or actinobacillosis. If the carcasses of affected animals otherwise show a well-nourished condition and the lesions are strictly localized in certain tissues of the body, they may be passed for food
after the removal and condemnation of the parts or organs affected.
When the head and tongue are affected, both must be condemned. In
cases in which the lesions of the jaw are very slight and strictly
localized, with no indications whatever of extension of infection to
the surrounding and related tissues, the tongue, if entirely free from
the disease, ma^^ be passed for food.
FINDINGS ON MICROSCOPIC EXAMINATION AND AUTOPSY

Microscopicany as wcU as iu visible details, the lesions of actinomycosis and
actinobacillosis as seen in tissue sections are very similar, consisting of granulation
tissue composed of lymphoid and epitlielioid cells and usually numbers of giant
cells, with centers of focal necrosis and possibly some calcification. In the
degenerated areas will be seen heavy infiltrations of polymorphonuclear leucocytes—the most common type of white blood cells—and some plasma cells. The
cellular tissue is surrounded by zones of fibrous tissue.
Within the meshwork of the ilbrous formations in actinobacillosis are small
cavities or pockets filled with cellular elements or puslike material in which can
be seen small yellowish granules similar to those described in actinomycosis.
These are the colonies of organisms. If the small granules are examined under
the microscope either in press preparations from the pus or in tisisue sections,
they will be seen as rounded masses with club-shaped radiations that give them
a rosette appearance. In most respects the appearance of the rosettes in both
types of infection is rpiite similar with ordinary staining, but with special staining, as with Gram stain, the actiuomyoos give positive results, or retain the stain,
while the actinobacilli give negative -results, or fail to retain the stain. In the
former, fungus mycelia may be seen, while in the latter only bacteria or bacilli
are present. As a rule the rosettes are larger in actinomycosis than in
actinobacillosis.
Affected tongue foci, on sectioning, will bo seen to contain yellowish, sticky,
puslike material. Nodular formations, or small lumps, and fisUilous (tubelike)
tracts or cavities may be seen in the muscular substance of the tongue in some
cases.
In the lungs the disease is manifested as grayish or grayish-yellow nodular
masses which contain a thick puslike material and fragments of tissne (detritus).
In some cases the lesions njay be seen as grayish, soft, moist, areas. On sectioning
the affected lung tissue, the yellowish grains or sulfur granules, previously
referred to, may be seen distributed through the lesions, which aids in differentiating this tj^pe of-infection from tuberculosis. In advanced cases the lesions
may assume the form of soft, grayish-yellow masses, enclosed in a membrane,
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and several inches in diameter, in which portions of the affected tissue may be
broken down or semifluid. The lymph glands associated with the lungs may also
be affected.
Somewhat similar lesions are found in the liver and other organs, the general
character of the tissue changes depending somewhat on the amount of connective
tissue present and the extent of necrosis and disintegration of the tissues affected.

NASAL GRANULOMA (SNORING DISEASE)
Nasal granuloma, as the name indicates, is a disease of the nasal
cavities of cattle in which there is tliickening of the nasal miicoiis
lining. The condition causes more^or less interference with the passage of air in breathing, resulting in a peculiar snoring sound ; hence
the more common name snoring disease.
Nasal granuloma has existed among the cattle of India for a long
time, but it had not been observed in any other country until a similar
disease Avas reported in 1933 to be present in the United States (¿>).
The disease was first discovered in tliis country in a dairy herd at
the Iberia Livestock Exjxiriment Station, at Jeanerette, La. It had
apparently existed in this herd for 4 or 5 years prior to the time studies
made of the disease were reported. Subsequently the disease has been
observed in several other herds in Louisiana but apparently has not
been definitely recognized in any other part of the country.
While there may be a loss of general condition in affected animals
in the more advanced stages of the disease, so far as is known, fatalities seldom occur. Since the disease is also very limited in extent, it
may be considered of minor economic importance at the present time.
Nasal granuloma occurs in India in two forms. One is parasitic,
in nature, being caused by a schistosome worm, or fluke, while the
other form is caused by a sporozoan organism (one that rei:>roduces
by means of spores) of the genus Rhinosporidium, The specific cause
of the disease in the United States has not been definitely determined.
Bacteriological studies and examinations for the presence of parasites
have thus far given entirely negative results. Experimental animal
inoculations have likewise failed to yield any specific information
with regard to the cause of the disease.
The first symptoms usually noticed are sneezing and nasal discharge
of a mucopurulent material—a mixture of mucus and pus (fig. 5).
In the more acute cases this material is frequently mixed with blood
and may also contain small portions of destroyed mucous membrane.
The bloody discharges may be seen on the stable floor or on the grass
or ground where the affected animals liavc been pastured.
As the disease progresses, difficult breathing is noticed and a peculiar droning sound, or snoring, can be heard for some distance. The
afTected cattle show a characteristic wrinkling of the skin surrounding
the wing of the nostril, resulting from the extra effort required in
breathing because of the partial closing or obstruction of the nasal
cavity. The difficult breathing is more pronounced during the warm
months, and the disease tends to subside or becomes more or less
dormant during the cool season.
Certain treatments for this disease have been tried without very
marked success. None have given permanent relief, and further ex-
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FIGURE 5.—Cow first found to be affected with nasal granuloma at the Iberia Ijivestock Experiment Station. Note the characteristic expansion of the nostril and the
nasal discharge.

perimentation is probably required to find a satisfactory or specific
treatment.
The lesions or tissue changes are confined strictly to the nasal
mucous membrane and rarely extend beyond the first 3 inches of the
anterior nares, or nostrils. The lesions may extend entirely around
the nasal cavity, including the mucosa of the nasal septum, or wall
separating the nostrils.
In the more acute cases the mucosa becomes markedly congested,
and this is followed by hemorrhages and sloughing, leaving small
denuded areas from which blood or a mixture of blood and mucus
escapes from time to time. In addition to the more acute changes
the nasal mucosa becomes thickly studded with numerous small, grayish, tuberclelike nodules varying in size (fig. 6). In cases of long
duration there is marked thickening of the nasal mucosa, due to the
extensive chronic fibrous changes.
Histological Changes
While the histological changes are essentially those characteristic of granulation tissue, the lesions vary somewhat with the stage of the disease.
In the newer nodules the invading cells are chiefly round, or migratory, cells
and leucocytes. As the disease progresses, fihrohlasts become more evident,
and groups or masses of eosinophile cells are seen distributed through the
newly formed fibrous structure. Finally in the chronic stage the entire affected
portion of the mucosa may undergo flbrosis. Certain other changes, such as
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FIGURE

6.—Nodular lesions in ihe nasal cqvity of a cow affected with nasal granuloma.

Iierivascular infiltration, endarteritis, degeneration, and vacuolization of the
mucous glands, have also been noted. Few well-formed giant cells have been
observed in sections.
In occasional sections made from the more acute nodular lesions a limited
number of small round'bodies, fairly definite in outline, have appeared. Some
of these showed slightly sernited borders, and a number of the bodies seemed
to be nucleated. Some were also surrounded by a brownish-pigniented circle
or capsule. Small bodies which were thought to be similar in character also
have been found in fresh preparations of the nodular material. Dikmans (C)
observed similar small bodies in his studies of the disease and expressed the
opinion that they probably had an etiological relation to the disease and possibly
were related to the genus Rhinosporidium.

GOITER
Goiter is characterized by enlarf^emeiit of the thyroid glands, which
are situated in the region of the throat. While it may occur in adult
cattle in the goiter districts, the general health of such animals does
not appeared to be impaired (8). The chief significance of goiter in
cattle and other animals is as a disease of the newborn. The condition
and its prevention are discussed in the article on Nutritional Diseases
of Farm Animals, page 332.
SPECIFIC OPHTHALMIA
(INFECTIOUS CONJUNCTIVITIS,
INFECTIOUS KERATITIS, OR PINKEYE)
Inflammatory conditions of the eyes of cattle are referred to medically as ophtlialmia, conjunctivitis, and keratitis, the term used
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depending somewhat on* the parts of the eye involved or the extent
of the inflammation. The common name for all of these is pinkeye.
Most frequently these inflammatory conditions have their beginning
as a conjunctivitis, or inflammation of the conjunctiva, which is
the lining membrane of the eyelids and also covers the visible part
of the eyeball. Wiien the inflammation becomes more extensive and
involves the deeper structures of the cornea—the front or transparent portion of the eye—the condition is referred to as keratitis.
The disease is quit^ widespread throughout tlie country. As with
other diseases of an enzootic nature (that is, prevalent in various
districts), it is difficult to explain why it becomes more widespread
and virulent during certain years and in certain localities. Whether
seasonal and environmental conditions may influence such outbreaks
is not definitely known. Although it is apparently not confined to
any particular season, the disease is rarely observed during the
winter months. It affects old and young animals alike.
There are practically no fatalities from the disease, but it has
an economic aspect because it results in poor condition, loss of
body weight, reduction in milk secretion, and general lowering of
production when a large number of animals are affected.
Available evidence as obtained from outbreaks in certain herds
indicates that these marked inflammatory conditions of the eyes of
cattle are infectious in nature, but it is also very probable that
certain predisposing factors play a rather important part—for example, dust, pollen, strong sunlight, and irritation or injury caused
by insects or by contact with grasses, weeds, stubble, etc. Any
irritation or injury makes the eye tissues more susceptible to infection.
A number of different types of bacteria have been found to be associated with the disease, more particularly the pyogenic or pus-producing group of organisms sucli as staphylococci, streptococci, and pyogenic bacilli. The hay bacillus {BaoiJhhs subtilis) and organisms of
the hemorrhagic septicemia group have been mentioned as possible
causes. It has been difficult, however, to incriminate any particular
organism as the si>ecific causative agent.
As evidence of the infectious nature of the disease, the Kansas State
Agricultural Experiment Station {9) reported the experimental transmission of keratitis by the inoculation of the eyes of susceptible calves
with lachrymal secretions or discharges from the eyes of diseased
calves. The inoculated calves developed the eye disease after an incubation period of 3 to 18 days. Filtered eye secretions from affected
calves failed to produce the disease in susceptible animals (the use of
bacteria-retaining filters would remove any bacteria present). These
investigators also isolated a number of different types of bacteria from
the diseased eyes of calves, but they were apparently unable to relate
any one organism definitely to the disease.
According to further observations of the Kansas investigators, one
attack of the disease does not confer immunity. Affected calves held
in dark stalls recovered without treatment after 3 to 4 weeks if the
disease had not advanced to the point of ulcération of the cornea.
Among the first symptoms observed are a flow of tears and avoidance
of light or a tendency to keep the eyes closed. Severe conjunctivitis or
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reddening of the conjunctiva develops. The ej^elids become swollen,
hot, and sensitive to the touch. The lachrymal discharge from the eyes
soon becomes mixed with pus and may be streaked with blood. The
skin of the face becomes soiled by the constant discharge from the
eyes. As the inflammation progresses, there is involvement of the
deeper structures of the eye, particular!}^ the cornea. There is an eaily
cloudiness or opacity of the cornea, which may also be covered by an
inflammatory deposit, and eventually corneal ulcers (ulcerative keratitis). There may he spontaneous recovery in some cases in which
tlie inflammatory changes are not too far advanced, while in others
the disease may become more deep-seated. In the more advanced cases
there may be abscess formation of the cornea and possibly in the
anterior chamber of the eye. Perforation of the cornea may occur
with consequent loss of sight. In extreme cases there may be practically complete destruction of the eye.
There is usually some general disturbance, as evidenced by a rise
of temperature, partial loss of appetite, suspended rumination, decrease in the milk secretion, and indications of increasing debility in
advanced cases.
Prevention and treatment w^ill probably remain more or less unsatisfactory until more definite information is available concerning the
specific or primary cause of the condition. It is definitely known,
how^ever, as previously indicated, that a number of different types of
organisms are associated w^ith the disease and are capable of causing
much damage once they have gained entrance to the tissues of the eye.
Whether such bacteria are primary causative factors or secondary
invaders, it is extremely impoitant that prompt steps be taken for
early treatment of the infectious condition in order to prevent possible
permanent damage to the eyes or loss of sight.
TREATMENT

In view of the probably infectious nature of the disease, when the
eye affection appears in the herd all unaffected cattle should be moved
promptly to other barns or pastures if this is feasible. The diseased
cattle sliould be housed in dark stables or sheds and ])rovideil w^ith
plenty of fresh drinking w^ater and soft, succulent feed. Depending on
the size of the animal, administer 1 to V/^ pounds of Epsom salts
dissolved in w ater.
Cocaine may be applied to the eyes when there is evidence of pain.
A 1-percent solution of silver nitrate has given very good results as
an eye lotion. This is applied every other day until there are definite
indications of improvemeiit, then every third or fourth day until the
inflammation subsides. The silver nitrate solution shoidd be fresh
when used, and may be applied to the eyes with a soft cotton swab,
care being taken not to cause further irritation by undue rubbing or
pressure. Less satisfactory results are obtained from applications of
boracic acid solution, A more recent treatment recommended for
keratitis is mercurochrome. Bardens (1) reported having obtained
very satisfactory results with mercurochrome in 1- to 4-percent solutions dropped in the eyes several times daily. The stronger solution
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is recommended in cases of ulcération of the cornea. It is claimed
to, be less irritating to the eyes than the silver preparations.
Hardens also gives considerable credit to the mixed bacterins for
keratitis, used simultaneously with the local mercurochrome treatment. The initial dose of the bacterin was 10 cubic centimeters, increased by 5 to 10 cubic centimeters daily until a maximum of 20
was reached. He found that two doses of bacterin were usually sufficient to correct the condition in dairy cattle.
It appears to be the consensus of opinion among veterinarians that
more satisfactory results are obtained in the treatment of the disease
when the mixed keratitis bacterins are used in conjunction with local
treatments with the mercurochrome or silver nitrate solutions.
The treatments suggested, particularly the bacterin treatments,
should be administered by a veterinarian, and, as in other infectious
or contagious diseases, when an putbreak of pinkeye occurs in a herd
the owner should promptly consult his local veterinarian and follow
his instructions with regard to the best procedure for the eradication
of the disease from the herd.
CALF DIPHTHERIA
Calf diphtheria is an acute infectious disease of suckling calves
characterized by the formation of a diphtheritic false membrane on
the mucous lining of the mouth and pharynx (throat). The disease
is confined largely to young suckling calves, sometimes attacking
them as early as the third or fourth day after birth, although in
severe outbreaks mature animals may become affected. The mortality
from the disease is very high. Calf diphtheria is also known as
nccrotic stomatitis, gangrenous stomatitis, ulcerative stomatitis, necrotic laryngitis, malignant stomatitis, and sore mouth.
The disease is caused by a specific organism, Actinomyces necrophorus^ which is widespread in nature. The organism is strictly
anaerobic; that is, it grows only in the absence of oxygen. It gains
entrance through wounds in the mucous membrane, or lining, of the
mouth. Such injuries are usually caused by sharp-pointed particles
of food or other objects. Infection maj'' also occur during the eruption of the first teeth after birth. The parts of the mouth most often
affected at the beginning of the disease are the base or sides of the
tongue, the in&ide of the cheeks adjacent to the molar teeth, and the
lips. If the infection persists, however, the lesions, or tissue injuries,
may spread to the hard palate, the gums, the pharynx, the nasal
passages, the trachea (windpipe), and the lungs.
Occasionally only one or two animals in a herd ma}^ be affected,
but in other instances as many as 70 percent may show evidence of
the disease.
The first symptoms appear 3 to 5 days after the causative organism
gains entrance to the tissues. The affected animal appears depressed,
and even suckling calves will refuse feed. Drooling of saliva and
swallowing movements may be noted. At times a swelling may be
observed on the side of the cheek or in the region of the throat. The
animal becomes weak and loses flesh rapidly. Where the lesions have
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become extensive, involving the larynx and nasal passages, there are
wheezing, coughing, and mbored breathing. A sticky, yellowish to
greenish-yellow discharge from the nostrils may also be noticed. At
this stage of the disease the animal is greatly depressed, extremely
weak, and emaciated, and lies dow^n continuously. Slobbering is
profuse, and the tongue is swollen and sometimes protrudes from the
mouth, which has a very offensive odor.
Soon after gaining entrance to the tissues of the mouth, the causative organism multiplies rapidly, and a poisonous substance, or toxin,
is elaborated. This toxin destroys the invaded tissues, resulting in
extensive ulcération of the mucous lining of the mouth cavity. In
the mouth of an affected animal there may be one or more ulcers
on the mucosa of the cheek, on the base of the tongue, or along the
sides of the tongue. The destroyed tissue has a grayish-yellow appearance, and around the borders of the ulcer the tissue w411 be
slightly raised, reddened, and granulated in appearance. An exudation, or discharge, of albuminous material from the ulcerated areas
combines wûth the dead cellular elements to form a fibrinous mass, or
membrane, than gradually becomes dry, friable (crumbly), and cheesy.
This degenerated tissue sticks tightly and can be scraped or peeled
off only with difficulty.
As the disease process spreads, the lesions may involve the deeper
tissue structures to a depth of an inch or more. Usually in these cases,
there is no tendency toward spontaneous healing, and the untreated
lesions continue to spread and involve very large areas of the mouth,
tongue, larynx (upper part of the windpipe), pharynx, and nasal
cavities. In cases of long standing the infection becomes more or less
generalized, and lesions may be found in the lungs, stomach, intestines, and liver. In the very acute form of the disease, the animal
may die wdthin a w^eek. The cause of death is toxemia, or blood
poisoning, resulting from the infection rather than the local effects
of the disease.- In less acute outbreaks, affected animals may live a
number of wrecks and show extensive lesions.
In mild cases, if the sick animals are given prompt attention in
the early stages, treatment may bring about recovery. On the other
hand, in the highly virulent outbreaks in w^iich there is extensive involvment of the tissues, treatment is of little avail.
Prevention is of the greatest importance and consists in segregating
the sick from the healthy animals, thoroughly cleaning and disinfecting the stables and sheds, and carefully examining the healthy animals each day for immediate detection of ne\v cases, which should be.
isolated as soon as they are.found.
Treatment consists in removing tlie' dead tissue from the affected
areas and painting the ulcerated surfaces with appropriate medicinal
agents, such as a 5-percent solution of potassium permanganate or
tincture of iodine. The mouth of an aíTected calf should be washed
frequently with warm water. The strength of the animal should be
maintained by feeding nutritious food, such as eggs and milk. As in
other serious animal diseases, it is advisable to obtain the services of a
veterinarian and follow his directions regarding preventive measures
and treatment.
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PNEUMONIA
Pneumonia is an inflammation of the lungs in which the air sacs
fill up with an inflammatory exúdate or discharge. As a result, parts
of the lung tissue become solidified and airless. The general character and extent of the pneumonia lesions, or injuries to the tissue,
depend largely on the cause and the particular type of pneumonia
in individual cases.
Pneumonia may be caused by specific infections, by certain environmental conditions, such as chilling due to exposure, which reduces the
defensive forces of the body against disease, or by the presence of
parasites. Pneumonia caused by parasitism, however, is very rare
in cattle. The presence of foreign material in the lungs also may
cause what is called mechanical pneumonia; this may, for example,
follow treatment by drenching for some other disease.
In any one of its various forms, pneumonia usually progresses
through several stages, terminating either in recovery or in the death
of the animal.
As a primary disease, pneumonia usually follows chilling caused
by exposure to cold winds and rain or to cold, damp quarters. Calves
readily contract the disease when exposed directly to drafts when
indoors. Overcrowding of young animals in quarters where the air
becomes foul, followed by exposure to outside conditions, is also
thought to cause pneumonia. When pneumonia is caused by specific
types of infection, it is generally a secondary condition accompanying
some other disease. It occurs as one of the symptoms of a number
of specific diseases of cattle.
Pneumonia is usually characterized in the beginning by dullness,
lack of appetite, high temperature, which may reach 107° F., rapid
and shallow respiration, and dilated nostrils. The pulse is strong
and hard, becoming more rapid as the disease progresses. A cough
may or may not be present in the earl}^ stages. The muzzle is hot
and dry. The coat is usually rough and the skin rather dry. Constipation may or may not be present, but usually, as the disease
progresses, diarrhea occurs. The animal assumes positions that facilitate easier breathing; it may stand with the forefeet spread apart,
for example, or rest on,the sternum when lying down.
On close examination, sounds may be heard over the chest wall,
varying from a slight wheezing noise to a gurgling or splashing
sound, depending on the stage to v/hich the disease has developed and
also on the amount of lung tissue involved. A discharge from the
nostrils may be present,, varying from a small quantity of clear fluid
to a large amount of sticky, pale yellow material. The course of
the disease is variable. Death may follow within a few days after the
onset of symptoms, recovery may occur in an equally short time, or
the disease may become chronic and persist for several weeks.
In the diagnosis of pneumonia, a history of drenching for some
other condition would be strongly indicative of the mechanical type.
When only one animal in a herd is affected and there is no suspicion
of a contagious or infectious disease, the primary type of pneumonia,
as from exposure, would be suspected.
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In the treatment of pneumonia, good hygienic surroundings, protection from drafts, wind, and rain, and other provisions for the
comfort of the animal are essential. When the animal is on the road
to recovery, palatable, easily digested foods in small amounts should
be given frequently. Medicinal treatment consists in giving various
tonics and stimulants. The application of counterirritants, such as
mustard plasters, is practiced by many. No specific treatment in the
form of sera and vaccines, as in the case of human pneumonia, has
been developed, though the administration of specific antisera may
be beneficial if the pneumonia is secondary to some specific infectious
disease for which the specific antiserum is available. There are
reports of verj/ beneficial results in pneumonic conditions from the
use of large injections of blood from normal cattle. In recent years
considerable experimental work has been done in the treatment of
pneumonia with the sulfonamide drugs. Although some encouraging
results have been reported, further studies must be carried out before
specific recommendations regarding the use of these drugs can be
made.
Since pneumonia is encountered in so many forms and stages, the
proper treatment of the disease is a problem for the trained
veterinarian.
CHOKE
Choke in cattle is caused by an attempt to swallow large objects
without thoroughly chewing them. Swallowing food without completely chewing it is characteristic of cattle. Such food materials
as ears of corn, beets, apples, turnips, pieces of cabbage or cabbage
stumps, and potatoes, are the principal causes of choke; Foreign
bodies, such as balls, pieces oi metal, glass, and even table forks,
have been found to be responsible for choke. Some animals, however, may have certain defects or alterations of the normal structure
of the esophagus or gullet, such as a narrowing or constriction at
some point, and when such an animal is hungry and eats greedily,
even soft foods like meal, bran, or pulp may become lodged in the
esophagus.and cause choke.
The object swallowed that causes choke may be located either in
th<i neck or in the chest portion of the esophagus, and it may or
may not be large enough to completely obstruct the passage of water
to the stomach and air to the lungs. The symptoms and the gravity
of the condition depend largely on the character, size, and location
of the obstruction. Generally, the first symptoms observed are restlessness, salivation, retching, forced swallowing movements, and
coughing. The animal will not attempt to eat or drink, particularly
if tlae obstruction is lodged in the part of the gullet in the region of
the neck. Bloating will occur eventually, adaing to the discomfort
of the animal. If the offending object is located in the chest portion
of the esophagus or if it is small enough in size to allow passage of
gas and air, the early symptoms may not be particularly alarming,
and the animal may even try to eat or drink. The food is promptly
regurgitated, and coughing and retching follow.
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Treatment to remove the obstruction will depend on its location,
size, and character. If the object is an article of food lodged in the
neck portion of the esophagus, it should be forced upward as gently
as possible to the pharynx, at the back of the moulh cavity, by placing a hand on either side of the neck, along the jugular furrow, and
pressing upward against the object. When.it reaches the pharynx
it can be removed by the hand through the animal's mouth.
If the object is in the chest portion of the esophagus, its removal
will require a different procedure. The use of a stomach tube with a
slender rod called a probang inserted at the end has proved quite
eflS-cient for this purpose. The tube, which is flexible and one-half
to 1 inch in diameter, with an aperture for the insertion of the
wooden probang, will follow the natural curvature of the neck. It
should first be lubricated with linseed oil or some other harmless oil,
then carefully inserted through the mouth into the esophagus, and
gently pushed downward until the obstruction is encountered. Firm
but gentle continuous pressure is then applied. If it is impossible
to push the object on into the rumen, or first stomach, by this method,
operative procedure, requiring the services of a veterinarian, may be
necessary.
A doubled-wire loop, sufficiently heavy or stiff to allow manipulation, is frequently used by veterinarians in removing foreign objects
from the esophagus of cattle, regardless of the location.
Rough procedures, such as pushing too hard with the tube and
Erobang or trying to crush an object such as an apple or beet between
locks of wood or bricks, are to be avoided, since there is danger of
causing serious injury to the tissues of the throat that may result
in the death of the animal. When there is bloating or distension of
the rumen with gas, it may be necessary to alleviate this condition
before attempting to remove the obstruction from the esophagus.
Sometimes it is possible to pass the tube with the probang inserted
past the object and into the rumen. The probang is then withdrawn,
permitting quantities of gas to escape and relieving the condition.
In other cases it may be necessary to insert a trochar, or surgical
probe, through the abdominal wall in order to bring about relief.
The symptoms of choke in most cases are quite alarming, but sudden death seldom occurs. The object may sometimes become dislodged
in 1 to 2 days without mechanical assistance of any kind. During
this time, of course, bloat develops and must necessarily be relieved
occasionally. In the case of a valuable animal, the assistance of a
veterinarian should be obtained promptly.
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