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MANAGEMENT PRACTICES FOR THE CONTROL OF
ATROPHIC REINITIS IN A PUREBRED SWINE HERD

INTRODUCTION

The swine

disease, "Atrophic Rhinitis," has been

recognized in major pork-producing areas of the world for
at least 70 years. Not until the past decade, however,
have the insidious arid

costly aspects of the disease become
fully appreciated. Unlike most epizootic diseases, atrophic

rhinitis

does not lend

itself

to accurate diagnosis

in the living animal. ?ihile there is a specific test for
brucellosis in the living animal, and such epidemic diseases as hog cholera and erysipelas display fairly reliable diagnostic syndromes, a carrier of atrophic rhinitis
may appear completely healthy. This factor, coupled with
unfamiliarity with the disease on the part of swine huabandmen and

its

veterinarians, has undoubtedly contributed to

wide dissemination.

atrophic rhinitis was diagnosed in the
Oregon State College swine herd, the only sure method of
eliminating the disease was slaughter, disinfection and
restocking ith clean animals. This method results in the
elimkìation of valuable blood lines and presents the further
At the time

2

problem of acquiring disease-free replacements.
Pride in the fact that the College Berkshire herd was
the oldest established

of that breed on the Pacific Coast,

having been built through nearly 50 years of continuous
selective breeding, spurred efforts to salvage bloodlines
by attempting to raise replacements free from the disease.

While the salvage of the College herd was the prime consideration,
a

the procedures insofar as possible were kept on

practical basis in order to present other breeders a

method of eradicating the disease from their herds.

The

importance of workable practical techniques for the production of breeding stock free from rhinitis to the purebred

swine industry as a whole should not be underestimated.

This work may receive criticism on the ground that the

causative agent of atrophic rhinitis is
be pointed out, however,

riot

1mon.

It can

that control measures have been

devised for other livestock diseases of which the exact
causes are unknown.

"Milk fever" in cows,

poisoning" in sheep,

"bloat" in cattle,

swine,

cattle,

"preancy

"nematode

"gut edema" in

disease" in sheep and Hketosistt in

can be cited as examples.

ith such examples in

mind, and with a profound respect for the technical diffi-

culties imposed by the present incomplete understanding of
atrophic rhinitis, this Thesis was undertaken.

t)

ATROPHIC RHINITIS
History of the Disease
Infectious atrophic rhinitis of swine is not

a

new

disease, but the full extent of its detrimental aspects

have only recently become appreciated.

Considerable con-

fusion has resulted from the similarity of this disease to

necrotic rhinitis or "bull nose" in pigs, a disease which
is not transmissible

known.

arid

the causative agents of which are

Adding to this confusion are the multiplicity of

common descriptive names such as "sneezing sickness",
"nasal catarrh", "nasal gleet", "sniffles",

"snuffles", and

"blue nose", which are applied indiscriminately to nasal

infections.

Even today some investigators favor the term

"dystrophie rhinitis" in preference to atrophic rhinitis.

Gwatkin (ll,p,32) in

195].

reported that atrophic

rhinitis was described in Europe as early as 1842.

He also

recorded that Jensen in 1933 was one of the first to
emphasize the infectious nature of the disease.

Quin (18,

p.205) in 1951 reported that the disease has been recognized
in Europe for at least 70 years, being especially prevalent
in Denmark,

North Germany, Poland, Sweden and

orway.

Phillips (16,p.33) in 1946 stated that the introduction and spread of atrophic rhinitis on the North American

Continent is subject to controversy.

According to

Q.uin

4

(18,p.205), some Canadians fee]. that it was brought to

Canada through importations of Laridrace breeding stock
from Sweden.

It was not definitely stated when these

importations were made.

The first known importations of

Landrace swine to this country were received from Denmark

between 1934 and 1937 for the purpose of developing new
breeds of meat type hogs.

Doyle (6,p.l32) reported in 1944

that sjmptoms of atrophic rhinitis were seen by him in one

area of Indiana 20 to 25 years previously, which indicates
that the disease may have existed in this country at least
ten years prior to the U. S. D. A. importations.

Early

references to similar conditions in Europe (13,pp.206-220)
suggest that atrophic rhinitis may have been brought to
Canada from Europe and thence to the United States.
It is kiowii that considerable traffic in swine for

breeding purposes is conducted between Canada and the United
States, as well as among the major swine producing states
in this country where the disease has been shown to exist.

The problem, however, is not one of origin of the disease,

but rather one of its control and eventual eradication.

Incidence of Atrophic Rhinitis
Doyle (6,p.l32) in 1944 noted that during the previous
three years a "distrophic" rhinitis was observed in five

separate herds of hogs in widely separated sections of
Indiana.

Smiley (24,p.lO) reported in 1953 that observaticis
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in Ohio indicated that one breeding plant has been respon-

sible for infection on as many as 50 farms.

He stated

further that in some sections of the Corn Belt few purebred swine ranches were free of infection.

He also reported

that practically every herd in one major swine-producing

county in Iowa was affected with atrophic rhinitis.
Quin (18,p.206) reported that he first saw a sneezing

sjndrome in baby pigs on a purebred Berkshire farm in

central Indiana in 1938.

He stated that at that time there

was no bridge of urderstanding between the sneezing of

suckling pigs and nasal distortion of shoat-age and adult
and that the disease was well distributed from

swine,

Ontario to Ohio

ori

the east and throughout the swine belt

states to Nebraska on the west, and from Minnesota to the
Gulf of Mexico on the south.
The 1953 arrual report by the Conmiittee on

rans-

missible Diseases of Swine, of the United States Livestock
Sanitary Association (l9,p.372), snowed that atrophic
rhinitis has continued to spread.

According to that body

there was increased incidence of the disease in 14 states

during 1953, four of these being major

og raising states.

Only one state showed a decreased incidence.
o

accurate figures on the incidence of atrophic

rhinitis in Oregon are available, but the writer has had
the occasion

to visit a few farms where presence of

tile

disease was obvious.

Classical symptoms of the disease

have been observed in some animals exhibited at 4-H Club,
Future Farmers of America and open-class swine shows held
in Oregon during the past two

rears.

The fact that so few

cases have been definitely diagnosed is probably due to

unfamiliarity with the disease on the part of swine
growers and veterinarians.
a

Since atrophic rhinitis is not

reportable disease and mortality is normally low, it is

doubtful that many subclinical cases are brought to the
attention of veterinarians.
A major problem in assessing tne prevalence of

atrophic rhinitis is the difficulty of making specific
diagnoses in living animals.

An instrument termed the

(8,pp.5-7) has been used with some succe:,

however the difficulties involved in restraint of pigs for
examination make this method considerably less than pe'fect.

Considerable work by Shuman and Earl (22,pp.?-8) has
demonstrated that this instrument is only an aid to diag-.
nosis,

and its use cannot be counted on to reveal cases

with complete accuracy.

Undoubtedly considerable exper-

ience would be necessary before an operator could become

consistently proficient in such examinations.
Etiology of Atrophic Rhinitis
Much of the research work done on atrophic rhinitis
to

the present time has been directed towards the

7

determination of the causative agent of the disease.

A

study of the literature shows that considerable work has

been done in the etiological field, with conflicting
findings.

The disease has been reproduced experimentally

by such workers as Gwatkin and associates (11, p.38),

Phillips and assocIates (17, pp.268-273), McKay and Carter
(14,

p.351) and Schofield and Jones (20, pp.120-123) by

Ins tillIrLg untreated nasal washings from infected pigs

into the nasal passages of healthy pigs.

Certain strains of bacteria have been isolated from
the nasal mucus of infected pigs by several workers.

Phillips (16, p.39) in 1946 Isolated Cornebacterium

pyogenes from the nostrils, caseated 1nnph nodes and body
abscesses of 90 per cent of the infected shoats he exam-

med.

These cases came from 40 different farms.

He con-

siderod this bacterium to be a principal secondary invader
but not the causative organism of the disease.

ondary organisms isolated

Other sec-

ith comparative frequency were

Pasteurella suis, Brucella bronchisepticus, Spherophorus

necrophorous and Pseudomonas aeruginosa.
Jones

(20,

Schofield and

p.123) reported in 1950 that while bacterial

agents are probably not the cause of the disease, they

were able to recover Gornebacterium pyogenes, Pasteurella

multocida, and Spherophorus necrophorous from many cases.
They also stated that these organins were probably

secondary invaders.
Attempts

atrophic rhinitis by instilling

to reproduce

isolated strains of these organisms into the nostrils of
disease-free suckling pigs have failed to meet with consistent success.

Moynihan (15,pp.260-26l) in 1947 reported

negative results from the instillation of aerobio bacteria

isolated from four cases of atrophic rhinitis into three

healthy pigs from 10 to 12 weeks of age.

The species of

bacteria were not named.
Gwatkin and associates

(12,pp.215-217) in 1953

reported producing rhinitis by instillation into baby pigs
of Pasteurella rnultoclda,
of atrophic rhinitis.

type B,

isolated from field cases

The disease produced by this

organism was reportedly indistinguishable from experimental
rhinitls produced by instillation of infected nasal washings into healthy pigs.

On the other hand,

McKay and

Carter (14,p.351) in 1953 reported negative results in
attempts to reproduce the disease by instilling pure cultures of Pasteurella multocida into 13 pigs during two
trials.

Shuman and associates (21,p.4) reported in 1953

that there is

rio

definite evidence of any specific bacteria

as a causative agent.

Attempts by McKay and Carter (14,p.35l) to Incriminate
a

filterable virus were negative.

Gwatkln (ll,p.38) earlier

reported failure to reproduce the disease by Instillation

of filtered material.

A more recent report by Switzer

(27,pp.392-394) in 1953 cited additional work done with a

filterable agent isolated from the nasal mucosa of swine
affected with atrophic rhinitis.

He instilled chick

embryo material, which had been infected with the filterable agent, Into the nasal passages of unaffected young

pigs but failed

to produce

atrophy of the turbinate bones.

The role of trichomonads, protozoan parasites commonly

found in the nasal mucosa of swine, has recently received

considerable attention by research workers.

Switzer (26,

p.479) in 1951 reported finding trichomonads in the nasal

cavities of 80 per cent of pigs examined which were
affected with atrophic rhinitis, while In only 2.8 per
cent of diseased swine not affected with atrophic rhinitis

were these organisms demonstrable.

Switzer was unable to

produce atrophic rhinitis by innoculating 36-hour old pigs

with a culture of living trichomonads.

Spindler and

associates (25,p.156) of the Zoological Division, Bureau
of Animal Industry, U. S. D. A., reported In 1953 that

they brought about atrophy of the turbinates by instilling

nasal washings containing these flagellates into the

nostrils of suckling pigs.

However, pure cultures of these

organisms were not employed, and no attempt was made to

remove bacteria or other agents which might have been
present.

lo

The investigations of possible causative agents of

atrophIc rhinitis show that nasal cavities and turbinate

bones of swine affected with the disease possess
and populous microflora.

a

varied

Although many micro-organisms

have beer implicated in secondary roles, the causative
agett of atrophic rhinitis has not been specifically

determined.
Sjmptoms and Lesions of Atrophic Rhinitis
Symptoms and lesions suggestive of atrophic rhinitis
were reported many years ago in a text by Coburn (3,p.299)
in 1888, who described a disease called "nasal catarrh" or

"blue nose":
tFirst s'mptoms:
Unusual discharge from the
nose, the inflammation gradually extending to the
pharynx, gullet, and larynx. rIhe animal sniffles,
coughs some, mucous membrane swells, the nose
thickens, and becomes twisted and distorted and
ill-shaped, and when exercised a little, the discharge from the nose becomes bloody, or is pure
The animal still eats reasonably well, but
blood.
will not fatten nor grow, but gradually dwindles
away, arid dies.
There is little encouragement in trying to
cure this, and it is considered by some as being
Animals
of the same nature as glandera in horses.
be
destroyed,
should
disease
with
this
discovered
and removed from the farm."

The syndrome of infectious atrophic rhinitis, as the

disease is now known, was first adequately described in the
literature by Doyle and associates In 1944 (6,p.132).

The

most conspicuous lesion reported by these investigators is
a

distortion of the snout.

In

many cases the snout is

1].

turned

upward giving the pig a dish-faced appearance.

other cases
others the

In

the snout shows lateral deviation. In still
snout has a pushed-in appearance, causing the

nose to be short

arid

wrinkled,

This is difficult to

determine in breeds of hogs in which a shorter, dished face
is characteristic.

The most apparent symptom is persistent sneezing

which becomes more exaggerated as the pig grows older,
This is the earliest symptom of the disease, appearing

sometimes before weaning.

Unfortunately,

it is apt to be

disregarded or to remain. unnoticed until the later srrnptoms
of rhinorrhea

arid

epistaxis appear.

Severely affected

swine often sneeze violently, the spasms coming in rapid

succession

usually accompanied

by

a discharge of bloody or

watery mucus exudate from the nostrils.

The syndrome Is

more apparent after the affected pigs have been roused from

rest. Frequently
action,

the

there Is

accompanying

violent physical

affected pigs jumping, running,

and shaking

their heads violently in an effort to clear the nasal

passages.

According to Doyle (,p.l32) marked epistaxis

is accompanied by rubbing the snout against the ground or

against posts or other hard objects.
195].

Quin (18,p.206) in

described a further symptom consisting of

blackish area located below the

medial

a circulai

canthus of the eye,

which can be seen better In light colored breeds.
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La recent years

persistent cougb.in

investíators have reco1zed that
frequently

accompanies excessive
Smiley (23,

sneezing, particularly in suckling pigs.
p.241) in 1953 described
or may not

sneezing

arid

coughing whicli may

be accompanied by rhinorrhea.

He also noted

slight to marked torticollis.

Investigators agree that the patholoica1 findings on
autopsy of atrophic rhinitis-infected shoats are specific.
The typIcal lesions caused by this disease are found in the

nasal cavities.

As poiíted out by Ouin (18,p.206) these

lesions are best studied b

transversely sectioning the

nasal cavity midway between the tip of the snout and the

eyes.

Infected animals will

either show marked shrinkage

or complete disappearance of the turbinate bones on one or

both sides.

The ventral

turbinates are usually more

severely affected than the dorsal.
At the posterior end of the nasal cavity,

complete resorption of
The

nasal channels

may

the ethmoid bone may be evident.

contain variable amounts of yellow-

ish exudate, or in long advanced cases,

material which is

partial or

frequently

thick pus-like

Plood tinged.

In

a

majority

of the cases, completion of the autopsy reveals a sctic,

exudative type of pneumonia most commonly affecting the
apical lobes of the lungs.

It is

possible that the des-

truc tion of the turbinates renders the animal highly

13

useeptb1e

to pneìimoni,

structures in normal

iree t.e purpose of these

n1rnais

is

to filter

1ust and micro-

organisms ard warm the air which the animal breathes.

Acese
1mph

involving the pharjnea1 tonsi1

glands are commonly seen.

encepha1iti

Anina1s which die with

symptoms show purulent or inflanniatory

involvement of the rrenines
brain.

and cervical

rd various segments of the

Quin (18,p.2O?) iecorde3 further that autopsy of

sneezing suckling pigs reveals little except

a

variably

swollen nasal mucosa with catarrhal eudate that may or

may not be blood tinged.
Bennett (l,pp.8-9) reported in 1952 that there is no

correlation either direct or inverse between disappesrance
of turbinates and recognizable facial distortion.

Doyle

(4,p.277) stated that the turbiriates may show extensive
daìage, while the nasal passages and sinuses nay h

from accumulations of any kind.

free

He also observed that

abscesses are often found ln the luns.

lt Is his opinion

that most of the lung lesions originate from the inhalation
of tissue particles or exudate from the nose.

Morbidity and Wortalitj
The literature contains no direct references

to either

morbidity or mcrtality, which is not surorising considering
the lack of knowledge of the causative organism or romplex

of organisms.

From experience at this Station and reported

14

field ïnfections, it can be assumed that the morbidity

percentage will approach 100 if the disease is allowed to
remain uncontrolled for any length of time.
to assume, at least from a control viewpoint,

It is

safe

that once

the disease is diagnosed in a given herd all animals are

affected, even though some few may not show visible

symp-

toms or lesions.

The direct mortality from atrophic rhiriitis is

negligible.

However,

the disease predisposes

to attack by secondary invaders

the animal

previously mentioned.

Post-mortem examinations of rhinitis-infected pigs which
have died at this Station have revealed the cause of death
to be either pneumonia, meningo-encephalitis,

or toxemia

due to multiple limphatic and visceral abscesses.

In no

case can death be directly attributable to the rhinitis

syndrome although it was probably the predisposing cause.
limnuni ty

The consensus of opinion among investigators is that

there is

rio

breed or species immune to this disease, although

occasional animals from infected herds will fail to show
lesions at autopsy.

Vork by Gilman (1O,p.272) showed no

significant relationship between the length and shape of
the snout and susceptibility to atrophic rhinitis, nor did

he find any breed resistance when comparing different

breeds.

I)ykstra (7,p.37) in his discussion of the disease

I

15

states that there Is no known Immunity to lt.
Differentiation Between Atrophic and Iecrotic Rhinitis
In a broad sense the term rhinitistt refers to any
Inflammatory disease of the nose and snout. To avoid confusion this term should be qualified to describe a specific

conditIon, such as "atrophic rhinitis" or "necrotic
rhinitis". It seems appropriate to differentiate between
these two distinctly different diseases. Atrophic rhiriitis,
the subject of this thesis, Involves a condition where the
turbinate bones of the nose become more or less atrophied.
Other symptoms of atrophic rhinitis have been described in
some

detail earlier.
Confusion of necrotic

rhinitI or "bull nose" with

atrophic rhinitis has considerably complicated the control
of the latter disease. Doyle in a report in 1951 (5,p.400)
recorded that necrotic rhlnitis is characterized by grenulomatous swellin&s on the snout, accompanied by more or
less necrosis. The disease frequently originates around a
tooth. Occasionally there is some distortion of the snout
swelling of soft tissue and bone damage. Since this
nasal distortion is characteristic of both diseases, it is
the main factor of confusion between the two maladies.
due to

According to Doyle (5,p.400), necrotic

rhinitis is

especially likely to develop in young swine which have been
anemic. Therefore, he feels that the prevention of anemia

can be expected to reduce its Incidence.

such investigators as Phillips (16,p.33)

According to
arid

Doyle (6,

p.133) the organism causing necrotic rhiriltis is

Spherophorus necrophorous, a common soil-borne pathogen.
As previously stated,

it is generally agreed that this

disease is poorly transmitted from one pig to another.

ormally it is only contracted by pigs which have been
rendered susceptible through wounds or injuries to the
jaws or snout.

The writer first had experience with necrotic

rhinitis in the Oregon State College
spring farrowing season of 1948.

ine herd during the

During that time clipping

the canine teeth of new-born pigs was a routine practice.
Of approximately 300 pigs raised to weaning at that time,
24 head showing variable degrees of necrosis were sorted

from the others and fed out separately.

The teeth of these

animals were apparently clipped too short, and the

resultant Injury to the gums and jaws served as a portal
for infection.

In most of the diseased pigs,

the swelling

and necrosis took place on one side of the upper jaw.

Some developed open sores to the extent that the jaw bone
was exposed along the edge of

trie

mouth.

In two or three

pigs, necrosis occurred along one edge of the lower jaw.
o

sneezing was evidenced nor was there any exudate, bloody

or otherwise, from the nostrils.

All the shoats made

17

satisfactory gains, after being separated, and all went

to

market before the poor gainers among the unaffected pigs.
This confirms observations made by Gendreau (9,p.292) who

has reported that profitable gains are still made by pigs

affected with "bull nose", whereas the poor gains made by
animals suffering from atrophic rhinitis constitute an
economic and management problem.
The main lesion differentiating these two diseases is
the atrophy of the turbinate bones which occurs in pigs

affected with atrophic rhinitis.

Normally, atrophy does

not take place in the nasal cavities of pigs afflicted with
necrotic rhinitis.
Economic Importance of Atrophic Rhinitis

Direct mortality from atrophic rhinitis is extremely
low, with a few animals succumbing

at intervals due to

secondary respiratory infections such as pneumonia (18,

p.206). Normally,

the average swine producer would not be

too concerned over these

losses,

occasional losses.

The

financial

therefore, are not usually revealed until the cost

of additional feed and time required to grow animals to

market weight has been computed.
For example,

Phillips

(16,p.36) has reported that pigs

which normally reach market weight in six months, take from
seven to ten months to finish when the disease is prevalent

within a drove.

Some further interesting figures have been

reported by Smiley (23,p.242) as a result of his studies
of histories of the disease in several herds.

determined that

5

He has

to 20 per cent of the pigs which survive

the initial attack are stunted for life and never attain

market weight.

In such cases the maximum weight reached

rangos from 90 to 125 pounds.

A second group,

which may

include half the pigs, requires three to five extra months
of feeding to reach market weight.

The remaining pigs are

ready for market at the normal time.

These observations

indicate that presence of atrophic rhinitis in a swine herd

may render pork production unprofitable.
Atrophic Rhinitis in the Oregon State College Swine Herd
Atrophic rhinitis was definitely diagnosed in the
Oregon State College swine herd on July 22,

1952 after an

increasing suspicion that the disease might be present.
The main point of concern until the disease was definitely

diagnosed was the fact that the pigs failed to make satisfactory gains and suffered a greater pre-weaning mortality
than usual under the sanie system of management which had

been successfully followed for years.

1:ations were analyzed

and found to be adequate in all respects.

The possibility

that parasite infestation was impairing growth was studied

without obtaining any positive results.

Finally the

appearance of nasal distortion in certain of the feeder
shoats led to the sacrifice of an animal and examination by
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Post-mortem

the Department of Veterinary Medicine.

lesions led to a diagnosis of atrophic rhinitis.

learning that the disease was present,

Upon

the personnel work-

Ing with the herd familiarized themselves with the symptoms
as described in the literature In an effort to determine

the extent of the Infection,

and shed some light upon its

source and dissemination.
It was generally agreed that the disease gained entry

into the swine herd through the importation of infected

stock from outside sources.

During the summer of 1951 nIne

yorkshire pigs were brought Into the herd from Canada to be
used as foundation stock for

a

herd of that breed.

These

pigs had been inspected In conformity with existing laws
and showed no outward symptoms of disease upon arrival.

Three January

college on

guts

Jurie

and one boar were delivered to the

7th and isolated on

the hog barn area.

On August 20,

yorkshire pigs consisting of three
received from the same source.

a one

1951,

guts

acre pasture in

an additional five
arid

two boars were

The nine animals were

grouped in the same lot, and about three weeks later the
three boars were removed and placed in a permanent paddock.

The six

guts remained

in the pasture during the fall months

while fall Larrowed Berkshire pigs were pastured on an

adjoining plot.

Breeding guts of the 1951 Berkshire show

string were pastured on other adjoining plots.
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winter, the Yorkshire gUts were
moved to the central hog barn and held in pens separate
from the sow herd. However the guts had access to an outside lot separated from the cows only by an electric fence.
During the late spring of 1952 pigs from the Yorkshire
guts were grouped after weaning with pigs raised by Berkshire sows. Later it seemed advisable to regroup the
Viith the onset cf

weanlings according to size,

the Berkshire

Digs

and consequently

wMch had been kept

the Yorkshires formed

for

certain of

some

time with

the nuclei of two additional groups

of feeder pigs.
In October 1951 a young Berkshire boar was acquired
from a Iebraska breeder, and

after

a 30 day

isolation.

period was placed with the herd. He also had passed the
requirements for interstate shipment arid was apparently a
normal, healthy animal. This animal, like the Yorkshire
During his stay with the
boars, was assigned a paddock.
herd until he was consiied to the Portland market In April
1953, this animal showed no clinical srnptorns of atrophic

rhinitis. Unfortunately
particular animal
Among

was

post-mortem

examination of

this

not possible.

the Yorkshires, one of

the

guts received

in

persistently shortly after
her arrival. The implications of this siptom were not
recognized due to unfamiliarity with the disease at the
August was observed to sneeze

2]..

At slaughter, this animal was shown to have the

time.

disease, as were all the other members of the Yorkshire
group.

While either the young Berkshire boar or the Yorkshire

foundation stock could have been the source of the disease
in the college swine herd, it is the consensus of opinion

among those members of the staff who have worked with this

problem since its onset, that the Yorkshires were
responsible in this case.
disease, however,

Regardless of the source of

this experience indicates that the 30 day

isolation period designed to reveal common diseases of
swine may not provide an adequate safeguard against intro-

duction of atrophic rhinïtis into a clean herd.

Sneezing of blood-tinged mucus was first noticed in
fall-farrowed Berkshire shoats during the winter of 1951,
but this symptom registered no alarm since the animals made

good gains and displayed no apparent nasal distortion,

The

fact that these animals made normal growth despite evidence
of the disease, may be accounted for by the following

facts:
(a)

The pigs were the offspring of second-litter
sows or older.

No gilts were put into

duction during that period.

pro-.

It is an accepted

belief that such pigs can be expected to grow
more rapidly and attain markèt weight sooner
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than gilt-litter pigs, due to their initial

advantage of a higher average birth weight.
(b)

The infection was probably not as severe and

widespread in these shoats as was demonstrated
in later groups of animals where the disease

was diagnosed.
(c)

These earlier animals were undoubtedly older
when infection was contracted, and conse-

quently the disease probably did not become
well-established.
It is unlikely that parent sows of these pigs were in-

fected at the time of their farrowing.

It is most probable

that the disease was acquired during the late suckling

period or early post-weaning period by contact with
fected anImals in adjoining pastures.

in-

Sneezing was not

observed prior to weaning.
The group of pigs In which the disease was first

definitely diagnosed were first litters from Berkshire and
Yorkshire guts.

The earliest noticeable

disease was sneezing.

sïmptom of the

Some animals sneezed violently, and

when an attack of sneezing came on, sometimes ran across
the feed lot throwing the head from side to side In appar&ìt

attempts to clear the nostrils.

Others would lift their

heads as far as possible and sneeze vigorously with each

exhalation.

These exertions were usually followed by
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repeated pushing of the snout against the ground.

Such

spasms would leave some animals near exhaustion, but the

Another

process would be repeated after a period of rest.

sjmptom quite noticeable among them was epistaxis.
Observations by Doyle

(4,p.277) have suggested that

loss of blood from the nose, in itself, may be a cause of

unthriftiness.

Unfortunately hemoglobin determinations and

blood counts, which might have thrown some light on this
matter, were not carried out on the pigs at this time.

Another abnormality appearing in a large proportion of the
shoats,

was external abscesses.

These were usually found

about the jowl or on the underside of the neck.

A few were

found on other parts of the body, near the flank areas,
the inside of the shank,

near the ears.

on

and on the upper neck and poll,

Upon rupture, the abscesses discharged

yellowish pus which was occasionally blood-tinged and varied
from watery to thick in consistency.

Abscesses have been

cited in the literature by Phillips (l6,p.38) and Doyle
(4,pp.276-278) as secondary manifestations of the disease.

Slaughter revealed internal abscesses in about one-third
of the animals, located usually near the cervical ljìnph

nodes or along the mediastinal space in the thorax.
animals showed both external and internal abscesses.

Some
On

post-mortem examination a high incidence of pneumonia was
observed,

principally involving the apical and cardiac lobes
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of the lungs.

After slaughter the snouts were sawed transversely

immediately behind the canine teeth and the extent of
atrophy of the turbinate bones examined and recorded.
This practice has been followed, wherever possible, on

every animal slaughtered since detection of the disease.
There was no apparent correlation between the presence or

absence of abscesses and degree of damage to the turbinates.

Pigs farrowed by
to

guts appear

to react more severely

the disease than do the offspring of older sows.

Sneez-

Ing has been observed at an earlier age in gilt litters
and lesions have been more marked.

This observation has

been borne out by Gwatkin and associates (11, p.34) who

reported that the first litter of a gilt they studied became infected, while a second litter by the same animal
did not become infected.

Very few of the sows which were mature when the
sease appeared have developed any external
phic rhinitis.

siis

of

dl-.

atro-

This may be due to the fact that skeletal

development was complete before infection was introduced.
Pigs produced by these sows have shown clinical symptoms
of the disease by weaning time and turbinate atrophy at

slaughter.

Furthermore,

post-mortem examination of mature

sows has revealed atrophy of the turbinates in every case.
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Some of the older sows have displayed a slight tilting of
the head.
A condition observed in some shoats and older animals

has been the presence of foamy white froth, similar in ap-

pearance to light soap suds, along both sides of the mouth.
This has not been described as a symptom in the literature,
but it has been observed by the writer that all animals,

excluding boars, which displayed this condition showed
lesions of the disease on post-mortem.
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EXPERIME TAL PROCEDURES
The fact that the Oregon State College Eerk$hlre

herd represented nearly 50 years of continuous selective
breeding spurred efforts toward attempts to rear clean

replacements from within the existing herd.

The tech-

niques employed were designed within the limits of practical management so that ensuing results would be useful
to breeders finding themselves in similar situations.

The

herd was rigidly culled and all shoats and seriously af-

fected sows marketed as expeditiously as possible.

A

limited number of sows were retained on the basis of su-

peror past performance

in an effort to predict production

ability snd body conformation of pigs to be reared from
them.

These sows, mated to a proved boar, served as the

source of pigs used in this undertaking.

The experimental

management procedures employed fall into six experimental

phases, which are discussed in chronological order in the
following pages.
Phase

I.

Group Isolation of Six Sows and Litters

Six proved Berkshire sows, bred to farrow in September, 1952, which showed no noticeable clinical symptoms

of atrophic rhinitis were used in this study.

They were

placed in separate pens of the central hog barn a few days
prior to farrovdng.

All the pens had previously been
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thoroughly cianed arid scrubbed with a hot lye solution
containing one 13-ounce cari of household lye in 15 gallons
of water.

After cleaning, additional lye solution was
applied to all floors, vralls, feed and water troughs and
allowed to dry. Before the animals were assigned their
pens they were given a thorough scrubbing with soap and
warm water. The soap used was a high detergent paste

variety.

Use of a

stiff-bristled, short-handled

lowed complete coverage of the more

brush

al-

inaccessible portions

of the body.

prepared for f arrowing individually,
and after they were placed ir their pens precautions were
taken to minimize contamination between pens. A lye soluThe sows were

tion

provided in which the attendant's boots were immersed upon entering and leaving each pen. Tools employed
for routine cleaning of the pens were likewise rinsed in
was

the lye solution.

Pens were equipped with guard

rails

and

pig brooders.
All six sows farrowed within three days. At parturition, the umbilical cord of each new-born pig was pinched
off and treated with a seven per cent tincture of iodine.
Piglets were ear-notched to allow individual identifica-

tion,

birth weights

Placentas were removed from tI
pen upon their presentation. A total of 49
live pigs were farrowed by the six sows. The numbers in
and

were recorded.
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each

litter

were eight,

eleven,

five, seven, nine, and

nine, respecti7ely.
\hen the litters were approxiinate1, three weeks old
they were removed from the central hog barn to a plot of

improved Ladino clover and

grass

mixed pasture, which had

previously been sub-divided into lots of about one-half
acre each.

No hogs had previously had access to the area.

Three sows end their 11tter

Transporting was done
a portable

were assigned each lot.

hj loading

a sow and her litter

colony house and hauling to the

pasture.

into

The

sow was driven out of the barn and into the house, while
the pins were carried in a clean laundry tub.

The Indi-

vidual houses had previously been thoroughly cleaned with
solution and live steam, as had the feeding

a lye

and watering devices used.
the pigs on

The 46

trouglis

Feed creeps were provided for

pasture untl weaning.
pigs reared were weaned

as they reached 56 thys

of age and hauled by truck to another Isolated area, the

so-called "east barn" at the
land.

?yatt Farm on College-owned

This locatIon was felt to be the most suitable for

feedIng cut the &hoats in Isolation from the

main

hogs had been housed there for three years.

Rough and un-

hard.

No

even plank flooring made scrubbing of this barn impracticable.

The

shts

were hand-fed the standard Oregon State

College grower ration twice daily and were watered by a
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They had access to a small

semi-automatic device.

side dirt lot where hogs had not previously been.

out-

The

quarters were well ventilated, but free from drafts, and
The barn was cleaned

were bedded with rye-grass straw.

daily, and slaked lime was sprinkled over the area from

which feces were removed.

Fir planer shavings were then

scattered over this area to aid in the absorption of urine.
As these animals

developed, mild sneezing was ob-

served periodically in sane individuals but no nasal
tortion became apparent.

dis-

The disease apparently did not

become so well established in these shoats that their per-

formance was seriously affected.
The favorable response of this group of pigs to

strict management practices was indicated by their 56-day

weaning weights.

Three litters qualified for Production

Registry with the American Berkshire Association by totalIng 320 pounds or more at 56 days of age.

The average 56-

day weight of the 46 pigs raised was 40.9 pounds.

weaning mortality was

6.].

per cent.

Pre-

The 46 shoats averaged

197 pounds at 185 days of age, at which time feed and

weight records were terminated.

Average daily gain for

the 129 day feeding period was 1.36 pounds.

An average

of 3.80 pounds of feed per pound of gain in weight was

required by these pigs during the feeding period.
daily gain from birth to slaughter was 1.06 pounds.

Average
On
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completion of feeding to market weight, post-mortem exam-

mations of the snouts were performed on 40 of the 46
shoats to determine the extent of infection. These examinations revealed positive necrosis of the turbinates in
24, or 60 per cent, of the animals. Nine, or 22.5 per
cent, were classified as suspects; while the turbinates
of seven, or 17.5 per cent, of the onimals appeared normal.
However, none of the 24 animals classified as positive for
the disease showed complete atrophy of the turbinates, the
necrosis in these cases being confined to the ventral portion of one or both turbinates. Furthermore, five of the
six litters yielded animals which were classified as suspect. The seven animals classified as normal on autopsy
were distributed throughout five litters. All the animals
from one litter were classified as positive.
Phase

II. Isolation

by Individual

Litters

final results of phase I were known
decided to isolate individual litters from birth to
Before the

it

was

slaughter. Accordingly, f arrowing facilities were prepared
at the central bog barn for sows to be used in this study,
sImilar to those used in phase I.
Six sows and their litters were used in this study.
¶Ihere was no duplication of sows used in phase I. Treatment of new-born pigs was similar to that previously

31

described.

At weaning, the

p1s

wore transferred to other

pens for the duration of the feeding period.

These pens

had also been cleaned with a five per cent lye solution

prior to the transfer.
this

The first and last litters used in

study were completely isolated from other animals.

After weaning, shoats of the other four litters were able
to came

into contact with those kept in adjoining pens

thrcugh three-inch openings in the panels which separated
the exercise pens,

Complete feed records from weaning to slaughter were

kept on only the first two litters.

Weight records, how-

ever, were kept from birth to slaugbter on all the animals.

Average daily gains from birth, In order of the litters
studied, were 1.17 pounds, 1.12 pounds, 1.11 pounds, 1.01
pounds and 1.00 pounds.
Results of post-mortem examination of the snouts of
32 of the 40 shoats raised are revealing.

The individuals

were classified, according to the extent of necrosis of
the turbinates,

as "positive,"

or flnormal.tt

Seventeen, or 53.1 per cent, were positive; 13, or 40.6
per cent, were classified as suspect; and two, or 6.3 per
cent, were considered normal.
one came from each litter.

0f the 17 positive at least

Nine of these 17 showed com-

plete atrophy of the ventral turbinates.

The two normal

diagnoses were not from the litter which made the highest
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average daily gain, but were animals from the third litter

which made an average gain of 1.11 pounds.

Eight of the

13 animals classed as suspects were from the litter which

made the lowest average daily gain of 1.00 pound.
Phase III.

Raising Pigs in Isolation on Synthetic Sow's

Milk after Intimate Association with the Dam to Receive
Colos trum

hen this project was undertaken, the pigs from phases
I

and II reared naturally under isolated conditions had

not yet been slaughtered but they had showed early indications of the disease.

It was realized, therefore, that

additioral precautions must be taken.

It was felt that

removal of the pigs from the dam as soon as possible after
birth would enhance prospects of rearing them free from
the disease,

The rearing of baby pigs on synthetic milk

diets has previously been reported

success in

an

(2,

undertaking of this kind

pp.62-76), hut

was

thought to be

dependent upon allowing the new-born pigs colostrum or
some suitable

substitute for that material.

this

study, therefore, was

tha:b

factor,
In this

desied

Phase III of

in accordance with

experiment pigs from five sows, farrowed

during March, 1953, were grouped and reared to weaning in
three different lots.

The pigs were allowed complete
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association with their dams for a period of three to five
days, thai they wore removed from the sows and reared on
synthetic milk at the Veterïnary Department barn. The
source sows used had higher-than-average production back-

sire.
hereafter

grounds and, excepting one, were mated to the same

their f arrowing the

In the order of

will be
Preparation of the
sows

referred to as A, B, C, D, and E.
sows
and pens for farrowing was in accordance with the previously described sanitation measures.
Sow A farrowed nine live pigs on March 2. Six pigs
were removed from the sow at five days of age and designated as lot 1.

trois.

farrowed seven pigs

Sow B

five survived.
of age.

Sow

left

Three pigs were

C

on

the

on March

sow as con-

2, of which

These were takea from the sow

at five days

farrowed four pigs on March 4.

These pigs

were removed from the sow

at three days of

age and grouped

for rearing with the five pigs produced by sow B. These
nine pigs from sows B and C were designated as lot 2.
Sow D farrowed seven pigs on March 5, of which five were
removed at seven days of age. Sow E farrowed six pigs
March 8, of which one was stillborn. Four of the five
living pigs from sow E were taken from their dam at four
days of age and grouped with the
D

to form

sow E was

lot

3.

grafted

five pigs taken from

At

this time, the

on

to

sow

D

one remaining

to serve as a

sow

pig from

control along

34

with the two pigs remaining on that sow.
The pens used for rearing the experimental pigs at
the

Veterinary barn had not previously housed hogs for at

least three years.

These pens are enclosed box stalls

having the dimensions of 12 feet by 12 feet.

The floors

The lower three-

are of smooth concrete construction.

fourths portion of the walls are constructed of solid twoinch lumber, while the upper one-fourth consists of fine
wire screen.

Prior to transferring the pigs, the pens

used were cleaned and scrubbed with a hot five per cent
lye solution.

ìe

stall was divided into two similar pens

by a two-foot high plywood partition.

Pigs of lot i and

The nine pigs of

lot 2 were placed in these two pens.

lot 3 were assigned to one entire stall.

A nest compart-

ment two feet high and about four feet by five and one-

half feet square, with a one and one-half foot freeway,
was constructed for each lot of pigs.

These were each

equipped with one 250-watt mfra-red heat lamp, which was

suspended two feet from the floor.

The lamp was gradually

raised in height until its use was discontinued when the
pigs were about four weeks of age.

A layer of coarse fir

sawdust was kept on the floor of the pens, and the brooder

compartments were additionally bedded with clean barley
straw.

The peris were cleaned and re-bedded at regular

intervals to minimize dampness.

A foot bath of five per

35

before and after entering each
Photographs of the experimental housing arrangement

cent lye
pen.

oiution

was used

are included as Figures 7 and 8.
The synthetic sow's milk replacement fed the

pias was

It was reconstituted
product,
for feeding by dissolving one pound of the dry powder in
six pints of water. The powder and water was at first
mixed in a stainless steel pail by use of a culinary mixIng spoon. Later, as the volume consumed by the pigs increased beyond one and one-half gallons per feedir, the
mixing was facilitated by use of a milk can and a cream
stirring rod. At first the temperature of water used was
about equal to body temperature. After the pigs had
learned to drink heartily, the water was gradually lowered
a coimnercial

in temperature until
The milk was

it

merely had the

chill

removed.

fed in three-gallon automatic poultry

fountains as illustrated in Figures 9 and 10, and the pigs
were taught to drink from the start. Most animals adjusted themselves to this manner of feeding quite readily.
One pig in lot 3, however, remained reluctant to drink.
Until the pigs began drinking more than six pints at a
feeding, the milk was poured in the small trough encircling
:i.

Trade-mark registered. Supplied gratis for experimental
purposes by the Chas. Pfizer Company, Brooklyn 6, N.Y
through the courtesy of Dr. H. G. Luther.
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the base of the fountain.

Then consumption increased,

after the first two to three days, the milk was poured
in the main reservoir of the fountain to allow self-

The schedule followed was five feedings daily

feeding.

during the first week, three feedings daily during the
second week, and two feedings daily thereafter.

At about

three and one-half weeks of age the pigs out-grew the

poultry fountain, and thereafter the milk was fed until
weaning

in

a commercial galvanized baby pig trough.

Sanitation measures for minimizing the build-up of
bacteria in the milk-feeding equipment were strictly followed.

At each feeding, any milk left in the drinking

fountain from the previous feeding was discarded, and the
fountain was washed inside and out with hot water.

Once

daily the feeding utensils were washed in a hot five per
cent lye solution,

then rinsed in hot water.

The attend-

ant wore rubber boots, rubber gloves and clean coveralls,

which were kept at the isolation barn and disinfected before using0

Fresh water was made available to the pigs after two
or three days, and a commercial pig starter in crumble foxi

was offered at one week.

The pigs began eating

quantities of dry feed at about
age.

its

appreciable

two and one-half weeks of

Consumption of the sows milk replacement reached

maximum

about

two and one-half weeks after

the

start
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of feeding.

At that time, the

ratio of

the water to

Terralac was increased from six to eight pints per pound
or

dry powder.

This sow's milk

substitute was gradually

replaced with dried skim milk between the third and fourth
weeks.

After the fourth week, the amount of milk fed

daily was gradually diminished so that all pigs were corn-

pletely wearied by six weeks of age.

At the time of wean-

ing, the pigs were eating about two pounds of dry pig

starter per

head

per day.

Ing feed materials

No hard and fast rule in chang-

was followed, but the feeding routine

was directed toward getting the pigs onto a less costly

ration as quickly as possible without jeopardizing their
performance.

The specific amounts of

feed materials fed per pig were

each of

not constant

the three

arnong the

three lots; however, accurate feed records were kept.

The

constant weaning age of six weeks serves as an index in

cornpaxng performance of the different lots of pigs.

noted in Table

1,

As

the feed cost per pig corresponds very

closely with six-weeks weaning weight of the pigs.

It was

also noted during the course of the experiment that pigs

weiiing more

than three pounds at birth, in spite of a

lower weaning weight, made gains comparable to the

better-

doing pigs during the post-weaning growing period.
On weaning at six weeks of age, all

were transferred from

the

Veterinary barn

three lots of pigs
to a mixed

Ladino clover-grass pasture on land where no hogs had

previously been.

Lots i and

2

were combined In a one-half

The shelter house had previously been cleaned

acre area.

with a Live per cent lye solution and live steam.

semi-automatic vaterin

The

device and feed trough had been

cleaned and disinfected with the lye solution.

The pigs

of lot 3 were assigned to a newly-constructed portable

pig pen (Figure 11).

This enclosure was built on skids,

and enclosed with woven wire fence.

pen were 18 feet by ten feet.

The dimensions of the

A four feet wide floor was

placed on top of the skids at one

e:id,

and a semi-automatic watering barrel.

supporting

a

shelter

A feeding trough

was incorporated along one side of the pen.

This enclo-

sure was moved daily by tractor to allow the pigs access
to fresh grass.

twice daily.

As

the pigs grew larger, moving was done

At four months of age,

were grouped with those of

lots

acre plot where they remained

1

the

shoats of lot 3

and 2 in the one-half

until reaching market

weight.
Of the 26 pigs used in this experiment,

one pig in

lot 3 suddenly became paralyzed in the hind quarters at

five weeks of age.

Upon autopsy, no discernible necrosis

nor inflammation of the turbinates was noted.
in

ing

lot

2

Another pig

failed to drink well throughout the Initial feed-

peri. od

and died of apparent malnutrition at

ei

ght weeks
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.
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of age

The si ower growth of this

animai un que s ti onab i y

influenced the average gains recorded for lot 2.

Post-

mortem examination of this pig likewise revealed no necrosis nor inflammation of the turbinate bones.

Sneezing was observed in one pig in lot 3 at ten days
of age.

At 21 days, two other pigs in lot 3 were seen to

sneeze.

These early symptoms of the disease were not

markedly apparent, but later were found to be si.ificant.
External nasal distortion had not appeared in any of the
animals at the time of slaughter.

Post-mortem examination of 14 of the shoats from the
three lots raised in phase III indicated that the tech-

nique employed had not prevented their contracting infectiori.

The results showed considerable improvement

previous control methods.
one animal

(from

tral turbinates.

classed as a suspect.
animals slaughtered
of the three

0f 14 shoats slaughtered only

lot 3) showed partial
One

over

other

atrophy

of the ven-

animal from the same lot was

The turbinates of the other twelve

appeared

control pigs for

to be completely normal.

lot 1,

rj;WO

allowed to nurse

during the suckling period, showed positive atrophy, as
did two of the three control pigs for

animals not

lot

slaughtered wore guts from lots

were retained as replacements for the herd.
were not considered

to

The eight

3.

1

and 2 which

However,

be free from atrophic rhinitis.

they
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Phase IV.

An Attempt at Raising Baby Pigs Under Isolated

Conditions from Birth Without the Benefit of Colostrum or
a Colostrum Substitute

As a result of the relative success in the raising of

pigs on synthetic sow's milk as described in phase III of
this project, it was decided to attempt rearing pigs from

birth on this material alone.

The probability that most

of the sows in the herd were infected

with atrophic rhin-

itis had previously been established.

Results of previous

control methods attempted definitely indicated that infection was transmitted from the sow to her young during
the early life of her offspring.

Therefore,

lt was felt

that by eliminating this early contact the possibility of

raising pigs free from the disease would be enhanced.
Three pigs from each of two sows which farrowed during
the same day in July,

1953, were used in this experiment.

The sows and farrowing pens were prepared prior to f arrowIng in the manner previously described.

At delivery,

each

pig was caught in the hands of an attendant, Immediately

removed from the farrowing pen, and placed in a new card-

board box.

The umbilical cords were pinched off and

treated with tincture of iodine.

Birth weights were taken

and the pigs were ear-notched.

Soon after birth, the six pigs were removed to a pen
at the Veterinary barn, which had been cleaned and
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A 250-watt

disinfected.

mfra-red brooder lamp was pro-

vided, though the weather was warm.

Reconstituted Terralac2, at the stardard ratio of one
pound of powder to six pints of water, was provided,
the pigs learned to drink readily.

During the

and

first day

and one-half, a four-times daily feeding schedule was fol-

Loft-over milk was discarded and the feeding device

lowed.

washed in hot water before each feeding.
wore drinking so well that self-feeding
started the second evening.
that some pigs were

defecate.

ì

Al].

the pigs

the milk was

At that time it was noticed

straining in

exaggerated attempts to

the third morning after birth, four of the

pigs were dead and the other two died that day.

Post-

mortem examinations revealed hemorrhagic enteritis.

No

lesions of atrophic rhinitis were seen.

Raising Baby Pigs Under Isolated
Birth by Use of a Colostrum Substitute
Phase

V.

Conditions from

This experiment was dosiied to rear baby pigs, re-

moved immediately from the sow at

colostrum

substitute.

pasteurized whole milk.

egg yolk and
2

five

birth,

by feeding

a

The material used was homogenized,
To each quart was added one

cubic centimeters of mineral

raw

suspension.

Trade Mark Registered, Chas. Pfizer Company, Brooklyn 6,
N, Y.
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The

essential minerals

were supplied by a mixtu.re of

49.8 grams FeS047H2O, 3.9 grams CuSO4'51120, 3.6 grams
MnC12'4H20, 0.26 grams KI, In water to make one liter.
Young and

Underdahi (28, pp.449-451) of the Hormel

Insti-

tute previously reported success In raising pigs from
birth on this diet when the pigs wore caught at parturi-

sterilized cloth
sterile incubator.

tiori In
a

bags and removed Immediately to

in this experiment was prepared In the
usual manner, as was the farrowing pen. Cloth bags were
secured and autoclaved at 20 pounds pressure for 15 miriThe sow used

utes.

Warm,

soapy water and a clean cloth were used to

wash the area of the sow surrowiding the vulva before

presentation of each pig.

delivery each pig was caught
in one of the sterilized cloth bags and transferred to a
flew cardboard box in the attendant's automobile. After
completion of the farrowing process the six pigs handled
in this manner were transferred to a clean and disinfected
pen at the Veterinary barn. One pig was box before it
could be caught in a bag, so it was transferred to a nonexperimital sow, and not included in this experiment.
The umbilical cords of the new-born pigs wore pinched
off and treated with seven per cent tincture of iodine
after their arrival at the Veterinary barri. weighIng and
At
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ear-notching were perfonned at the same time.

mfra-red brooder lamp was provided.

A 250-watt

The Hormel whole milk

formula was then fed the pigs, but they did not drink
readily.

During the following

drink the milk quite well.
schedule was followed.

ay

the pigs learned to

A five-times daily

feedig

The feeding equipment was washed

in hot water before each feeding.

During the first 24 hours, the feces passed by the
pigs showed the normal presence of meconium.

About 36

hours after birth, a bluish-gray diarrhea was evident,
24 hours later one pig was dead, and two others

ing the same day.

died

dur-

By this time the blue-gray diarrhea was

much more severe, and the feces had

a

putrescent odor.

It

was decided at this time to change from the whole milk

formula to Terralac3.
pig was dead,

surving

an.d

On the following morning one more

two others died during the day.

pig was still drinking well

except for the bluish-gray scours.

added to

arid

Two

The

aopeared healthy

ciays

later he was

iother experimital litter to be described wider

phase VI. Post-mortem examination of the five dead pigs

revealed severe hemorrhagic enteritis and erosions of the
mucous membrane of the lower bowel.
phic rhinitis was seen.

Trade Mark Registered.

No evidence of atro-
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Phase VI.

Raising Pigs In Iso1at.on on

nthet1c Sow's

Milk after Hand Feeding Colostrum
After the disappointing results ir attempts to rear

pigs without their first receiving colostrwn,

the experl-

ment was modified to allow the piglets to receive colostrum naturally but prevent them from making caotact with
the body openings of their infected dams.

In conformance

with this plan, a pen for the new-bonì pigs was partItioned off in the corner of each farrowing pen.
board wall, extending from the floor to a

heIht

A solid
of three

and one-half feet, was placed across one corner of the
pen.

A

heat lamp was provided.

This kept the new-born

pias isolated from their dam except while nursing.

An

attendant, on duty at farrowing, placed the pigs in the
pen as they were born.

Pigs born unattended, which

mit

have made contact with the sow's head or anal region, were
kept separate from the others and grafted on to non-

experimental sows.

As soon as a

s

became calm after

farrowtng, her new-born pigs were placed at the udder to
nurse.

The attendant remained in the pen while the pigs

suckled and prevented their coming into contact with any
part of the sow's body except the udder.

The actual suck-

ling process was usually completed in about five minutes,

after vthich time the piglets were replaced in their pen.
The usual procedure was to allow the baby pigs to nurse

the

dam

four or five times during the

first

24

hours.

After this
they were removed to pens at the Veterinary barn. Sanitatior measures, and treatmt of the new-born pigs, were
similar to those previously described for other phases of
Some, however, were

allowed to nurse only once.

this project.
Six lots of baby pigs were used in this experiment.
Birth weights, three-weeks weights and six-weeks weits
were taken on all the pigs, and they were all weaned by
six weeks. Weekly weights were taken on some of the pigs.
A summary of the weight data recorded is presented in
Complete feed cost records are included in

Table 2.

Table 3.
Lot

1

was composed

August 27, 1953.

colostrum from the

This
darn

of a

litter

of nine pigs farrowed

litter

received only one feeding of
before being removed to the Veter-

mary barn, where they were started
milk formula (28, pp.449-451).

On

on the Honnel whole

the second day

after

birth, the whole milk formula was replaced with the sïnthetic sow's milk preparation, previously described. One
pig remained obstinate about learning to drink and

accidentally drowned

was

third day while having his
nose submerged in milk. He was replaced with the surviving pig from phase V, which was only one day older.
Lot 2 was composed of a litter of six pigs of vhich
on the
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at three days of ade. They were allowed to nurse
dam five times during the first 24 hours before they
were removed to the Veterinary barri and started on sn
thetic sow's milk. At approximately ton weeks of age the
two lots of pigs were grouped for th remainder of the
time necessary to reach market weight. DuIng this period
they were held ori a small, newly-fenced plot of ground
where no hogs had previously been kept, with a shelter
which had ormery been a granary building. A self.-feeder
and a semi-automatic waterer, which had been cleaned and
disinfected with lye solution, were provided. This combined group of 14 shoats reached an average weight of 219
pounds at an average age of 190 days. The average daily
gain from birth to slaughter was 1.15 pounds. The average
daily gain from weaning to slaughter was 1.44 pounds, and
3.77 pounds of feed was required per pound of gain.
Post-mortem examination of seven animals slaughtered
from the group of 14 revealed no atrophy of the turbinate
bones. A photograph of transverse sections of the seven
one died

snouts is shown in Figure 3.

group has since been slaughtered, and

also normal.

this
the turbinates were

Another animal from

TABLE 2

Weight Record:
Lot No.

Number
of Figs

Average
Birth

Weiìt

Average
1-week
eight

Pigs in Phase VI

Average
2-weeks

Weit

Average
3-weeks
Weight

Average
4-weeks
e1ght

Average
5-weeks
Weight

Average
6-weeks
Weight

1*

9

3.3

11.8

22.9

2

6

2.9

10.2

19.5

6

3.4

9.1

13.7

18.2

22.6

30.3

4

5

3.0

6.6

10.9

16.4

21.8

27.4

5

4

3.9

5.6

6.5

9.9

14.2

19.9

25.0

6

6

3.8

4.5

6.0

9.8

14.0

19.8

25.0

36

3.4

5.0

7.0

10.5

15.7

21.0

25.0

3*

Average
of all
Pigs

*

One pig in each of lots 1 and 3 died shortly after weaning.

TABLE 3
Feed Record:
Pigs in Phase VI
Lot'Whole'Total4Pounds'Total'' Pounds
Total"
'Pounds
No,'Milk
Cost' Skim
Cost 'Terralac
Cost
Pig
'(qts)'Whole' Milk
Skim
'Terralac 'Starter
Milk'
Milk
'

'

t

'

'

'

'

t

'

'

t

'

l.44

'

'

tTota1
'Cost
,'
Pig

'Total 'Feed
'Feed
'Cost
'Cost
Per
Starter
Pig
'

'

'

118.5

47.40

182.0

;lO.Ol

2

157.5

63.00

99.5

5.47

b8.47 11.41

3

172.5

69.00

100.0

5.50

74.50 12.42

4

156.0

62.40

44.5

2.4

64.85 12.97

i

6

.58.85

;6.54

5

70.0

12.60

62.5

25.00

23.5

1.29

38.89

9.71

6

145.0

26.10

70.0

28.00

37.5

2.06

56.16

9.36

Total Feed Cost All Pigs
Average Cost Per Pig . .
i

2

3
4

Figured
Figured
Figured
Figured

at a unit cost of
at a unit cost of
at a unit cost of
at a unit cost of

4;

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.240 per quart.
.180 per pound.
.400 per pound.

.055 per pound.

361.72
10.05
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DISCUSSION

classification of pigs affected with atrophic
rhinitis is based primarily upon post-mortem appearance
The

of the turbinates (Figures 4,

5

and 6).

In the normal

pig, the nasal cavity is divided by a vertical median septurn into two chambers of approximately equal size and
shape. Growing into these cavities from the lateral walls
are two paired coiled bones covered with mucous membrane,

called the turbinates. The turbinates divide the right
and left nasal cavities into dorsal and ventral parts.
The process of necrosis variably affects these turbinate
bones, usually attacking the ventral ones first. The necrosis is progressive, apparently beginning at the tips
of the turbinates and working backward toward their attachments on the septum.

necrosis
of one or two turbinates, with the general architecture
remaining unchanged, were classified as suspects. Animals
which showed a more severe necrosis, involving partial or
complete withering of one or more turbinates, were classed
as positive. Animals which showed no necrosis or inflammation were classed as normal.
It is obvious that there may be many progressive
stages of the disease, from slightly infected to complete
Animals which showed mild inflammation and
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atrophy of all four turbinate bones, To record this, a
shorthand srstem was developed to indicate the degree of
necrosis Involving each of the turbinates in the right and
left nasal cavities. For simplicity, however, only the

"positive," "suspect" and "nonnal" have been used
in the preparation of this work. Any pig from a group
which included affected pigs, regardless of the degree of
atrophy, was considered to be a carrier of the disease and
capable of transmitting it. Post-mortem examination of
terms

the snouts of baby pigs which died during the course of
the various experiments revealed normal turbinates in
every case, indicating that atrophy does not become appar-

ent until

some

time

after sneezing

symptoms become mani-

fest.
Preliminary Observations
A study of the additional time and feed required to
finish the initially infected group of shoats for market
illustrates the fincia1 losses this disease could bring
about in any swine hera. It should be borne in mind that
the group of shoats in question were the first recogrìized
and the most severely affected with atrophic rhinitis since
the local outbreak of the disease.

The

average age at a

slaughter weight of 195 pounds of this group of approximately 50 shoats was about 255 days. The average time required
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for similar

p1s,

less

market weight of 208
fore,

ser:ouly affeeted,

pounds was about 195

to attaIn a

There-

dais.

group of animals required 60 days more time to

tiiiS

reach market weight compared to so-called normal ones, if

consider

one can

with

tiiLs

from a herd

disease to be -iormal gainers.

of daily gain
riot

a drove of shoats

arid

infecten

Complete records

feed consumption of these shoats were

taken, for it was felt that moving them about might

increase spreed of infection to other animals in the herd.
However, it was noted, when the animals averaged about six

months

of age, the feed consumption was at least equal to

that of normal, healthy shoats of that age, or approxi-

mately

7

pounds per head per day.

60-day feeding period, therefore,
feed per animal was required.
for feedstuffs,

4W

pounds of additional

Considering

current values

100 pounds of swine grower-fattening

ration would cost the feeder about
amount to a monetary loss in feed,

per head or

For the additional

.9OO.00 for the group.

4.00.

This would

then, of about

;l8.00

This figure does not

take into account pre-.weaning mortality,

the losses accrued

through lower market value received for underfirished

ani-

mais and wholly or partially condemned carcasses, nor the
cost of additional time and miscellaneous equipment required.

53

Phase I
The

made

better

response

tices

pigs which were raised
was

on

the

ss until weening

growth than previous infected

apparently

employed.

due to

the rigid

litters.

This

msnacmt prac-

Also, sows selected had previously proved

to impart superior growth qualities to their offspring,
and had shown superior nursing ability. The pigs were not
free from atrophic rhinitis, which indicated that the disease is directly transmissible from the

sow to

her of f-

condition of the tibinates at postmortem can be accounted for by the fact that sows showing
n.o clinical srrnptoms of atrophic rhinitis were selected
for this study. Unquestionably the sows were affected by
the disease, but they probably were rot as infectious to
their offspring as were gilt-mothers of shoats previously

spring.

The improved

examined.
Phase Lt

individual litters failed to halt transmission of atrophic rhiriltis, confinnin: the fact that

Isolation

by

apparent clinical symptoms may be carriers
of the disease. Isolation of individual sows and litters
sows showing rio

as a possible control measure was reported by Phillips
(16, p.40).
upon

its

Success in this means of control

is dependent

being put into effect before the disease has

bmc
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widespread throughout

a herd.

The unfavorable results of

isolation by individual litters suggested that baby pigs
should be separated from

t}

sows shortly after birth.

Phase III

Baby pigs removed from the sow after nursing for four
days still showed evidence of the disease.

percentage of normal pigs in
increased considerably.
the same percentage

experimental group had

th.e

The control animals showed about

infectior

as occurred in phases

I

The results obtained in this phase indicate that

axi'

II.

the

disease ca

life.

of'

However, the

be contracted during the first few days of

The evidence indicated that the pigs must (a) be

removed from the sow immediately after birth and allowed
no contact with her, or (b) be allowed to nurse the sow
for a limited time and under such close supervision that

they can gain no contact with their dam's body openings.

Some

difficulties encountered

tri

thetic sow's milk warrant discussion.
learned to drink milk readily.
to drink until

raisng

pigs

on

syn-

Not all of the pigs

Some inlividuals refused

they became extremely hungry.

It was neces-

sary to induce some to drink by submerging their noses in
the milk.
about

At this stage,

any unnecessary protuberances

the feeding device distracted the pigs from learning

to drink.

A few animals retained the nursing instinct

until they were nearly three months of age, and habitually
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rooted ech other. During the first week, the pigs appeared to dehydrate to some extent. This factor probably
accounted for the relative low average weits attaired
at the first week of age. During this period, some source
oi heat was esseritial since the pigs became wet with milk
in the process of drinking. Fortified sow's milk substi-

tutes

largely replaced with recorstitutcd dried
skim milk powder at three weeks of age. It was thought
that dilution of the skim milk might induce the pigs to
eat more dry feed. However, the opposite efiect was observed. Consumption of dry feed did not increase until
the supply of milk was terminated entirely at about five
and one-half weeks. The pigs which consumed the greatest
amount of synthetic sow's milk per arimal weighed more at
weaning, but feed costs were higher. In short, the perforinance of the pigs was directly proportional to the
feed costs.
can be

Phase IV

attempt to raise baby pigs without allowing them
access to the sow met with complete failure. It was eviAn

dent from this experimental phase that the pigs needed
colostrum from the sow, or s'iithetic colostrum, in order
to survive.

t.)

Phase V

attempt to raise pigs isolated from the sow

Ari

arid

fed a colostrum substitute developed by the Hormel. Institute met with failure.

Pigs have been successfully raised

in this manner by the Institute.

However, the Institute

raised these pigs in special sterile incubators,
tice wnLch was not followed at thLs station,

a prac-

The enteritis

which caused the mortality among the pigs used in this

phase was apparently due to the fact that the animals were
raised under field conditions and that the protection af-

forded by the synthetic colostrum was not sufficient to

counteract enteric organisms found in swine-growing premises.

This

indicates that under practical conditions

natural colostrum must be fed to give the baby pig enough
antibodies to survive.
Phase VI

Baby pigs which were allowed Initial feedings of
colostrum, but kept from having contact with the body

openings of the sow, and subsequently raised to weaning
age on synthetic milk fonnula, have shown no evidence of

atrophic rhinitis.

Using this technique, pigs have been

raised to market size showing no clinical nor post-mortem

evidence of the disease.

At least half of the shoats of

the first two lots were slaughtered to allow final
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post-mortem determinations.

This practice will be fol-

lowed with the current experimental lots.

Guts from lots

showing no clinical symptoms or post-mortem evidence of
the disease will be retained for breeding.

Post-mortem

examination of second generation pigs raised to slaughter
will determine conclusively whether or not replacement

breeding stock raised in

tI

described mariner are

pletely free from atrophic rhinitis.

corn-
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CO

rhinitis is

CLUSIDNS

transmissible disease of
swine which affects the nasal turbinates by progressive
necrosis, ultimately leading to the possible sequelae of
distortion of the snout, reduced gains and increased susceptiblIty to pulmonary and systemic diseases. The fact
that the disease is a highly infectious one has been borne
out by various field reports discussed ir the literature
and by experience with various control measures employed
with the Oregon State College swine herd. The causative
Atrophic

a

organism or organisms has not been determined, even though
the disease has been repeatedly reproduced experimentally.

Ieither is the length

of

latent carry-over in the soil,

or buildings and equipment known.
Normal, healthy-appearing swine of any age may be

carriers of the disease. Therefore,
no animal from a drove of swine

exists

can be considered

to be

ira

it

is

cOElciuded

that

which atrophic rhiraitis

free from

it.

inconsistency of the symptoms and the fact that
prominent nasal distortions may not occur renders diagnosis of atrophic rhinitis difficult i living animals.
It is concluded, therefore, that post-mortem examination
of the turbinate bones of shoat-aged or older swine is the
only means by which the disease can be accurately
The
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diagnosed.

Similarly, it is concluded that

io

correlation

exists between the degree of nasal distortion and the extent of atrophy of the nasal turbinates of infected swine.

Since the causative agent of atrophic rhinitis has
riot

been determined,

it is concluded that there is io

accurate medicinal treatment for the dIsease.

A study of

the literature has further Indicated that there is no

Imown Immunity.
A practical method of raIsins market-sized swine,

Cree from atrophic rhinitis, has been demonstrated.

The

technique involves the following salient points:
(1)

Clean the farrowing pen thoroughly with a hot
lye solution, using one 13-ounce can of lye to

15 gallons of water,
(2)

Bathe the sow completely

ith warm water and a

good detergent in preparation for farrowing,
(3)

ElIminate possibilities of carrying contamination into the farrowing pen,

(4)

Attend the birth of each of the piglets and
remove them immediately to a separate isolated

compartment,
(5)

Allow the piglets to nurse the dam periodically
during the first 24 hours of life, while proventing their making contact with the body
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(6)

open1ns of the sow,
Isolate the pigs completely and feed them

a

sow's milk replacement throughout the suck-

linC period, srid

Isolation wblle feeding the animals
to slaughter.
It should not be concluded that market-weight, clinically normal srie are definitely free from atrophic
(7)

ContInue

rhinitis. Further

experiments must be conducted, by

rais-

ing second-generation pigs to slaughter, to determine
whether the method outlined is completely satisfactory.

It is

concluded that baby pigs cannot be successfully
raised under field conditions nithout first receiving

suitable colostrum substitute. The
fact that baby pigs can successfully be raised on sinthetic sow's milk replacement after receiving natural
colostrum milk or

a

colostrum has been demonstrated.
The performance of pigs raised

synthetic sow's
milk compares favorably to that of those raised under
natural ccrditions. Mortality amongpigs raised on synthetic sow's milk, after receiving colostrum, is no reater
than that of those raised naturally.
The somewhat higher feed and labor costs incurred in
raising replacement pigs on a synthetic sow's milk product
on

e]-

may render this system undesirable for the commercial

pro-

ducer, providing he can acquire clean breeding stock else-

where.

Or

the

other hand, the practice can be concluded

to be economically feasible for the salvage of valuable

bloodliLes in purebred swine herds.

SUMMAFY

1.

Atrophic

rhinitis

was

diaìosed In the College

swine herd July 22, 1952.

2.

Attempts were made to eliminate the disease by

controlled management and feeding practices.
3. Attempts at raising rhiir.itis-free pigs
sows met with uniform

4.

on the

failure.

Attempts at rearing pigs without the benefit of

failure.
the sow at birth

sow's colostrum net with uniform

isolated from
and raised
on s,irithetic milk, after controlled feedings of colostrum,
have been found to be uniformly free of atrophic rhinitis
5.

Pigs

upon reaching market weight.

6.

A

procedure for the practical raising of market-

sized pigs is outlined.
7. Pitfalls in the raising of pigs free from atrophic rhinitis are discussed.
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APPENDIX
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FiGuro

i.

Infected hoat Showing
Lateral Devi&tion of Snout

Figure

2

Infected hoat Shov:in Bilater&].
Uistortion or 'tBull 1ose" iffect

F1gire 3
orina1 Snouts or 7 PIgs

from Phase VI

FIgure 4

Progressive Stages of Turbinate
Atrophy in Infectod ßhoats

70

Figure 5

Turbinate

Atrophy
Sow
in a Mature

Complote

--

iL

*
Figure

6

Loft fiure-'--Complete Bilateral Atrophy
Right figure--Partial Bilateral Atrophy

Figure 7
Isolation Pen Layout

Figure 8

Isolation Pen Brooder Arr&n{emeflt
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Figure 9
Synthetic Milk Feeding Devices

Figure 10

Feeder in Use
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FIgure 11

Portable Pi

Pen Used ir Phase III

