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(57) Abstract: The present disclosure relates to meth-
ods and compositions administered to the lymphatic tis-
sue of an animal to prevent or reduce the incidence of
disease or disease symptoms caused by one or more dis-
ease causing entities. Tonsillar compositions can be ad-
ministered to the lymphatic tissue in the oral/nasal re-
gion of the animal and can include avian antibodies
from eggs of hens inoculated with one or more target
disease causing entities. Treating the lymphatic tissue in
the oral/nasal region with the compositions described
herein can reduce or prevent the disease causing entities
from adhering to the lymphatic tissue resulting in re-
duced infection rates. The present disclosure also relates
to oral compositions that can be used to reduce or elim-
inate oral pathogens in animals.
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METHODS AND COMPOSITIONS FOR REDUCING MICROORGANISMS IN THE
OROPHARYNX, NASOPHARYNX AND ORAL CAVITIES

FIELD
[0001] The present disclosure relates to delivery of agents to oral and pharyngeal regions and
particularly to reducing pathogenic microorganisms and their effects in animals through agents

delivered to lymphatic tissue and to the oral cavity.

BACKGROUND

[0002] The lymphatic system is a part of the immune system and protects the body against
infection and invasion by foreign organisms. The lymphatic system consists of lymphatic vessels
and lymphatic tissue. Lymphatic vessels are a network of thin tubes that branch, like blood
vessels, into tissues through the body. In mammals, most tissues and organs are drained by the
lymphatic system. Lymphoid tissue is found in many organs, particularly the lymph nodes.
Lymphoid tissues contain lymphocytes, but they also contain other types of immune cells such as
macrophages, dendritic cells and eosinophils. Lymphoid tissue associated with the lymphatic
system is concerned with immune functions in defending the body against infections and spread of
tumors.

[0003] The lymphoid tissue may be primary, secondary, or tertiary depending upon the stage
of lymphocyte development and maturation associated with the tissue. The central or primary
lymphoid organs such as bone marrow generate lymphocytes from immature progenitor cells.
Secondary or peripheral lymphoid organs maintain mature naive lymphocytes and initiate an
adaptive immune response. The peripheral lymphoid organs are the sites of lymphocyte activation
by antigen. Activation leads to clonal expansion and affinity maturation. Mature lymphocytes
recirculate between the blood and the peripheral lymphoid organs until they encounter their
specific antigen. Secondary lymphoid tissue provides the environment for the foreign or altered
native molecules (antigens) to interact with the lymphocytes. It is exemplified by the lymph nodes,
and the lymphoid follicles in tonsils, Peyer's patches, spleen, adenoids, skin, etc. that are
associated with the mucosa-associated lymphoid tissue (MALT). Tonsils are collections of
lymphoid tissue facing into the aerodigestive tract, i.e. the oropharynx and the nasopharynx. The

set of lymphatic tissue known as Waldeyer's tonsillar ring includes the adenoid tonsil, two tubal
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tonsils, two palatine tonsils, and the lingual tonsil. When used unqualified, the term “tonsils” most
commonly refers specifically to the palatine tonsils, which are masses of lymphatic material
situated at either side at the back of the human throat. “Tonsils” as used herein refers to tonsils
within the Waldeyer’s tonsillar ring and includes pharyngeal tonsils, tubal tonsils, palatine tonsils
and/or lingual tonsils.

[0004] Pathogenic organisms such as Staphylococci, Streptococci, Haemophilus are common
organisms in all animals including people. Streptococcus suis (S. suis), for example, is a
gram-positive bacteria. It is an increasingly important pathogen affecting the swine industry
worldwide and can reside as a commensal in the upper respiratory tract of pigs. S. suis can be shed
from sows through bodily fluids such as vaginal secretions There are many serotypes of S. suis and
they can vary in their pathogenicity. Different types S. suis predominate in different countries with
type 2 being the most common. Newborn piglets may become colonized with §. suis via vertical
transmission during farrowing and suckling. Previous studies have found that §. suis is frequently
isolated from the tonsillar area of piglets before and after weaning. Infectious S. suis can spread to
other animals during the production stage, or cause disease due to stress at weaning.

[0005] Decreased performance and mortality resulting from S. suis infection have a significant
economic impact on swine production. Streptococcal infections are usually characterized by
variety of conditions including meningitis, septicemia, polyserisitis, arthritis, bronchopneumonia
and endocarditis. The incidence of meningitis and other conditions related to streptococcal
infections may be prevented by decreasing stocking density, minimizing mixing and improving
ventilation and temperature control. Currrently, there are no vaccines against S. suis infections. If
disease is suspected or identified, medications such as phenoxymethyl penicillin, tetracyclines,
synthetic penicillins or other antibiotics may be administered. These methods are expensive and
widespread use of these can lead to resistant strains. The timing of administration of these
medications can also be critical and are generally applied only when the disease levels on the farm
are high. Attempts to eradicate the tonsillar carrier state of S. suis in early-weaned pigs with a
number of antimicrobials have not been successful. Moreover, new serotypes are being isolated
each year.

[0006] There is growing concern about the impact of S. suis as a zoonotic agent, particularly
for individuals who handle pigs and pig carcasses. Southeast Asian countries such as China,

Thailand and Vietnam have experienced the majority of human cases. A recent US study reported
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that individuals exposed to swine had higher titers of antibodies to serotype 2 S. suis, compared
with non-exposed individuals.

[0007] Periodontal diseases characterized by infection with gram-negative pathogens such as
Porphyromonas gingivalis can induce a chronic inflammatory response. This can result in oral
inflammatory bone destruction. Recent evidence suggests a role for P. gingivalis mediated
periodontal disease as a risk factor for several systemic diseases including diabetes, stroke and
atherosclerotic cardiovascular disease. Infections of the oral cavity by microorganisms such as
Candida Albicans can occur in humans and are often side effects in individuals being treated for
other conditions. Infection of the mouth and throat with C. Albicans in conditions such as thrush

can make routine eating and swallowing extremely uncomfortable.

SUMMARY

[0008] In a first aspect, the present invention provides a tonsillar composition that includes
drinking water and avian antibodies to one or more disease causing entities. The drinking water
may not include a buffering system and the avian antibodies are capable of binding the one or more
of the disease causing entities in the lymphatic tissue of the oropharynx and/or nasopharynx. The
one or more disease causing entities may be. For example, S. suis, H. parasuis, Pasteurella
multocida, Actinobacillus suis, Staphylococcus aureus, Staphylococcus hyicus, Mycoplasma
hyopneumoniae or combinations thereof. The avian antibodies may be purified avian antibodies,
partially purified avian antibodies, egg yolk fractions, spray dried egg contents or combinations
thereof. The spray dried egg contents in the composition may be between about 0.5g/head/day and
about 1.0g/head/day. The one or more disease causing entities may be derived from bacteria,
viruses, yeast, fungi or combinations thereof. The invention may also include the use of these
compositions in the manufacture of a medicament for providing the avian antibodies to lymphatic
tissue in the oropharynx and nasopharynx. The lymphatic tissue may include Waldeyer’s tonsillar
ring, mucosa-associated lymphoid tissue or combinations thereof.

[0009] In another aspect, the present invention provides an oral composition including a
liquid and avian antibodies to one or more disease causing entities. The liquid can be mouthwash
or drinking water without a buffering system. The avian antibodies are capable of binding the one
or more of the disease causing entities of the oral cavity. The avian antibodies may be purified

avian antibodies, partially purified avian antibodies, egg yolk fractions, spray dried egg contents or
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combinations thereof. The one or more disease causing entities may be Porphyromonas
gingivalis, Candida albicans, T. denticola, B. extructa or combinations thereof. The composition
may include providing between about 4.0 grams and about 5.0 grams of spray dried egg powder/4
ounces of liquid. The one or more disease causing entities may be derived from bacteria, viruses,
yeast, fungi or combinations thereof. The invention also includes the use of these oral
compositions in the manufacture of a medicament for binding the one or more disease causing
entities of the oral cavity. The medicament may be a rinse/gargle.

[0010] In a further aspect, the invention provides a method of operating a farm. The method
includes placing drinking water and avian antibodies in a water trough on the farm, wherein the
avian antibodies are from eggs of hens inoculated with one or more disease causing entities. The
avian antibodies may be purified avian antibodies, partially purified avian antibodies, egg yolk
fractions, spray dried egg contents or combinations thereof. The one or more disease causing
entities may be S. suis, H. parasuis, Pasteurella multocida, Actinobacillus suis, Staphylococcus
aureus, Staphylococcus hyicus, Mycoplasma hyopneumoniae or combinations thereof. The
placing may be commenced at the first evidence of pathogenic infection on the farm. The placing

may be commenced before evidence of pathogenic infection on the farm.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Figure 1 is a bar graph illustrating the activity of antibodies against C. albicans at
different concentrations from eggs collected at the indicated period.
[0012] Figure 2 is a bar graph illustrating the activity of antibodies against B. extructa at
different concentrations from eggs collected at the indicated period.
[0013] Figure 3 is a bar graph illustrating the activity of antibodies against P. gingivalis at
different concentrations from eggs collected at the indicated period.
[0014] Figure 4 is a bar graph illustrating the activity of antibodies against 7. denticola at
different concentrations from eggs collected at the indicated period.
[0015] Figure 5 is a bar graph illustrating the stability of antibodies against C. albicans in
different mouthwashes at a 1:150 dilution over the indicated period.
[0016] Figure 6 is a bar graph illustrating the stability of antibodies against C. albicans in

different mouthwashes at a 1:300 dilution over the indicated period.
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[0017] Figure 7 is a bar graph illustrating the stability of antibodies against P. gingivalis in
different mouthwashes at a 1:150 dilution over the indicated period.
[0018] Figure 8 is a bar graph illustrating the stability of antibodies against P. gingivalis in

different mouthwashes at a 1:300 dilution over the indicated period.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0019] The present disclosure includes methods and compositions administered to the
lymphatic tissue of an animal to prevent or reduce the incidence of disease or disease symptoms
caused by one or more disease causing entities. Tonsillar compositions can be administered to the
lymphatic tissue in the oral/nasal region of the animal and can include avian antibodies from eggs
of hens inoculated with one or more target disease causing entities. Treating the lymphatic tissue
in the oral/nasal region with the compositions described herein can reduce or prevent the disease
causing entities from adhering to the lymphatic tissue resulting in reduced infection rates.
Surprisingly, the administration of the composition to the lymphatic tissue can also generate a
systemic effect by reducing the symptoms associated with an infection of the disease causing
entities. The present disclosure also includes oral compositions that can be used to reduce or
eliminate oral pathogens in animals.
[0020] “Composition” as used herein refers to tonsillar compositions and/or oral
compositions. “Oral/tonsillar composition™ as used herein refers to oral compositions and tonsillar
compositions.
[0021] “Lymphoid” and “lymphatic” as referred to herein are equivalent and are used
interchangeably in the present disclosure.
[0022] “Avian antibodies” as used herein can refer to and include purified avian antibodies,
partially purified avian antibodies or complete egg contents that include the avian antibodies.
[0023] “Egg powder” as referred to herein relates to spray dried egg contents.
[0024] “Disease causing entities” as used herein relates to pathogenic microorganisms and
material derived from these pathogenic microorganisms. Disease causing entities can include
microbial cells, cellular components and/or cellular products. These cellular components and/or
products may include enterotoxins, endotoxins, exotoxins, leukotoxins, peptidoglycan, capsular
polysaccharide or other such entities. The pathogenic organisms can include bacteria, viruses,

yeast, parasites, fungi and other infectious agents.
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[0025] The compositions of the present disclosure can include antibodies, preferably avian
antibodies, produced to bind and/or neutralize one or more disease-causing entities. The
compositions generally include avian antibodies from eggs of hens inoculated with one or more
disease causing entities. The avian antibodies can be against the one or more disease causing
entities. The avian antibodies can bind and prevent the disease causing entities from entering into
the lymphatic system. Disease causing entities interact with the immune cells in the lymphatic
tissue leading to entry of the disease causing entities into the lymphatic system and the blood
stream as well as other serous fluids of the body. This can lead to systemic complications that
include septicemia, arthritic conditions, meningitis and other blood/serous conditions in an animal.
The disease causing entities can be bound and removed by delivering the avian antibodies to the
oral/nasal lymphoid tissues and thus decreasing the incidence of entry into the lymphatic system.
[0026] The compositions that include the avian antibodies can be formulated for
administration in drinking water. In some embodiments, the drinking water may not include any
added salts that act as a buffering system. Salts may be present in the avian antibody preparation.
Any salt that may be present in the avian antibody preparation is diluted when the avian antibody is
added to the drinking water and generally is not sufficient or capable of acting as a buffer.
Tonsillar compositions including the avian antibodies can be formulated in a liquid for application
to the lymphoid tissue of the oropharynx and/or the nasopharynx region. In some preferred
embodiments, the tonsillar composition includes drinking water and the avian antibodies.
Preferably, the tonsillar composition including the avian antibodies and drinking water does not
include an added buffering system such as a PBS buffering system.

[0027] Compositions including the avian antibodies can be formulated into an oral
composition for application to the oral cavity. In some oral composition embodiments, the avian
antibodies are formulated in drinking water. Preferably, the oral composition including avian
antibodies and drinking water does not include an added buffering system such as a PBS buffering
system. Oral compositions with the avian antibodies may also be formulated in a mouthwash. The
mouthwash may be commercially available mouthwash that is, for example, available in
drugstores. Preferably, the mouthwash has little to no alcohol. Commercially available
mouthwashes such as ACT, Colgate and Hello may be used. Oral compositions may be used to

gargle or rinse the oral cavity to reduce or eliminate the disease causing entities related to, for
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example, periodontal disease in the oral cavity. Oral compositions are generally expelled from the
oral cavity after the rinse or gargle.

[0028] The present invention also includes methods for reducing or eliminating one or more
disease causing entities in the oropharynx, nasopharynx and/or the oral cavity of the animal. The
method includes application of the compositions described herein to the oral/nasal region of an
animal. In some embodiments, tonsillar compositions are delivered to the lymphoid tissue in the
oro- and nasopharynx region, preferably through drinking water. Providing the tonsillar
compositions through drinking water can be advantageous for large-scale delivery of antibodies to
a number of animals at one time. This eliminates the need to deliver the compositions individually
to each animal. Without being bound to any specific theory, application of the tonsillar
composition to the lymphoid tissue can bind and inactivate the disease causing entities in the
lymphoid tissue. Surprisingly, the inactivation can be sufficient to decrease the systemic effects
generally associated with infections from the target disease causing entities such as §. suis.
Compositions targeted against S. suis, for example, can reduce or eliminate the occurrence of
meningitis, arthritis, endocarditis and other symptoms associated with a §. suis infection in pigs.
[0029] In some embodiments, the method includes delivery of oral compositions to the oral
cavity by rinsing and/or gargling. The oral compositions, for example, can be provided as a
mouthwash or rinse. These oral compositions can be effective for reducing disease causing
entities related to periodontal disease and/or to other undesirable microorganisms present in the
oral cavity. These compositions can be advantageous against periodontal disease causing
organisms that can result in systemic effects as increased risks of atherosclerosis, diabetes, stroke
and the like.

[0030] The compositions described herein include avian antibodies against one or more
disease causing entities. Disease causing entities can include a variety of microorganisms and/or
cellular components or products derived from these microorganisms. Microorganisms can be
bacteria, viruses, yeast, parasites, fungi and the like. Examples of microorganisms used to produce
the antibodies include, for example, microorganisms from Staphylococcus, Streptococcus,
Haemophilus, Aerococcus, Candida and Porphrymonas. The bacterial microorganisms can be
gram-positive bacteria or gram-negative bacteria. In some embodiments, the microorganisms are
Staphylococcus hyicus, Staphylococcus aureus, Staphylococcus scuri, Streptococcus pneumoniae,

Streptococcus suis, Streptococcus iniae, Streptococcus agalactiae, Streptococcus pyogenes,
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Haemophilus parasuis, Aerococcus viridans, Treponema denticola, Bulleria extructa, and the like.
In other embodiments, microorganisms can include Porphrymonas gingivalis, Prevotella
intermedia, Actinobacillus actinomycetemcomitans, Bacteriodes forsythus, Candida albicans,
Heliobacter pylori, Pseudomonas aeruginosa and the like. Disease causing entities can also be
viruses and can include, for example, Porcine Reproductive and Respiratory virus (PRRSv),
Influenza virus, Porcine CircoVirus, Porcine Epidemic Diarrhea virus (PEDv), and Herpes virus.
[0031] The compositions described herein include avian antibodies. Compositions that include
non-avian antibodies are also contemplated and are within the scope of this disclosure.
Compositions can be spray-dried, powdered compositions. Alternatively, the compositions can be
liquid compositions comprising the avian antibodies. The liquid compositions generally are
suspensions or solutions derived from the addition of spray-dried powder to water or other liquids.
The antibodies included in the compositions can be purified antibodies, partially purified
antibodies or unpurified antibodies, i.e. complete egg contents. Avian antibodies can be raised
against any of the one or more disease causing entities by using the disease causing entities as
antigens or immunogens in hens. Hens are inoculated with one or more disease causing entities.
The eggs from the inoculated hens are then collected. Methods for inoculating hens with the
desired immunogens are described, for example, in U.S. Patent Publication No. US2011/0274701
to Mitteness et al. and incorporated herein by reference.

[0032] Generally, the contents of the collected eggs from hens inoculated with the one or more
disease causing entities are separated from the egg shells. In some embodiments, the antibodies
are purified or partially purified from the egg contents before inclusion or use in a composition. In
yet other embodiments, the egg yolks may be separated from the egg whites and incorporated into
the compositions. In some preferred embodiments, the avian antibodies are unpurified egg
contents and the compositions thus include complete egg contents.

[0033] In some exemplary embodiments, the avian antibodies, for example, can be egg
contents, spray dried to a powder and stored for long term usage. Stabilizers such as trehalose may
be included to the avian antibodies prior to or after drying. The avian antibodies from hens
inoculated with one specific target antigen, i.e. one disease causing entity, may be pooled and dried
for storage.

[0034] Compositions can include antibodies against one disease causing entity and are

referred to herein as monovalent compositions. Alternatively, avian antibodies from hens
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inoculated with different target antigens may be pooled prior to drying or after drying. Preferably,
each hen is inoculated with only one target antigen. Avian antibodies derived from hens
inoculated with one target antigen can be mixed with avian antibodies derived from hens
inoculated with other target antigens resulting in compositions having antibodies specific for
binding two or more different target antigens or disease causing entities. Compositions formulated
using a mixture of avian antibodies are referred to as multivalent compositions. A quadravalent
composition, for example, has antibodies against four different antigens.

[0035] The avian antibodies, if dried, may be used directly or as an additive to liquids. Prior
to use, dried avian antibodies may be resuspended in a liquid, for example, a PBS buffer, water and
the like. In some embodiments, the dried avian antibodies may be added to a mouthwash or rinse.
The mouthwash or rinse can be from commercial sources such as found in drug stores.

[0036] The compositions of the present disclosure include resuspended avian antibodies. The
composition can be a suspension of the avian antibodies or a solution containing dissolved avian
antibodies. The composition can be used as a stock solution and further diluted into water, buffer
or other liquids. The composition can, for example, can be used as stock solution and added at a
desired concentration and rate to drinking water of the animals. The composition may be added to
a mouthwash.

[0037] In some embodiments, the compositions are formulated into a tonsillar composition. In
other embodiments, the compositions are formulated into an oral composition. The tonsillar
composition can include antibodies against one or more disease causing entities that may be
present in the lymphatic tissue of the oropharynx and the nasopharynx. Preferably, the tonsillar
composition includes avian antibodies against one or more disease causing entities that can be
present or can colonize in the lymphatic tissue or the oropharynx and the nasopharynx. The oral
compositions can include antibodies against one or more disease causing entities that can be
present or can colonize in the oral cavity of the animal.

[0038] Additional components may be included in the compositions described herein to
stabilize the composition or to enhance the activity of the composition. The components can
include, for example, sugars such as trehalose that stabilize the antibodies in the composition. The
components can also include preservatives. The composition may include potassium sorbate, citric

acid, EDTA and the like.
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[0039] In one exemplary embodiment, hens are inoculated with S. suis and/or cellular
components of S. suis. The avian antibodies from eggs collected from these hens can be used to
formulate tonsillar compositions. The amount of the avian antibody in the tonsillar composition
can vary. In one exemplary embodiment, nursery pigs are provided with tonsillar compositions
having spray dried egg contents (egg powder) as the source of the avian antibodies in drinking
water. The amount of egg powder delivered may be at least about 0.25g of egg powder/head/day,
preferably between about 0.5g/head/day and about 1.5g/head/day of egg powder and more
preferably, about 0.75g of egg powder/head/day. Amounts of egg powder outside of this range are
also within the scope of this invention.

[0040] The percentage of a specific avian antibody (antibody specifically against one target
disease causing entity) in the total antibody component of the composition can vary. Spray dried
egg powder can include about 4mg of antibody per gram of egg powder. Antibody contents
outside of this range are also suitable. A monovalent composition preferably has about 100 percent
of the antibody present in the composition against the target antigen. In multivalent compositions,
the percentage of a specific antibody in the total antibody component is, preferably at least about
10 percent of the total antibody present in the composition. For example, if egg powder is used as
the source of the avian antibody and the target disease causing entity is S. suis serotype 2, then
preferably at least about 10 percent of the egg powder used in the composition is derived from eggs
of hens inoculated with S. suis serotype 2. In a quadravalent composition, for example, egg
powders against each of four target antigens provide about 25 percent of the egg powder.
Compositions with greater percentages of specific antibody against the target disease causing
entity are suitable and all are within the scope of the invention.

[0041] The compositions can be used in a variety of animals such as swine, bovine, human and
the like. In one exemplary embodiment, the tonsillar composition is used in swine. The tonsillar
composition may also be used in humans. In one exemplary embodiment, the oral composition
can be provided to humans.

[0042] The amount of avian antibody in the oral composition can vary. In embodiments using
egg powder, the amount of egg powder in a 4 ounces of liquid can be, for example be at least about
0.1 grams of egg powder. Preferably, the amount of egg powder is between 1.0 grams of egg

powder and about 8 grams egg powder. In one exemplary embodiment, about 4.5 grams (about 1
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teaspoon) of egg powder was added to 4 ounces of drinking water. Amounts of egg powder
outside of this range are within the scope of this invention.

[0043] The present disclosure includes methods for reducing or eliminating the disease
causing entities from the microbial flora of the lymphoid tissue. The method can include applying
the compositions described herein to the lymphatic tissue in the oropharynx and nasopharynx of
the animal. In exemplary embodiments, the tonsillar composition is formulated as a concentrated
composition or stock solution and delivered into drinking water through the water lines using a
commercial proportioner of the animals at a desired concentration.

[0044] Compositions with avian antibodies formulated in drinking water are preferably
prepared within two days prior to administration, more preferably prepared within twenty-four
hours prior to administration.

[0045] In one exemplary tonsillar composition embodiment, the desired amount of spray dried
egg powder is placed in a bucket or chemical proportioner and sufficient drinking water is added to
solubilize the egg powder to create a stock solution. This stock solution is proportioned into the
drinking water of the animals, for example, using a commercial proportioner at a rate calibrated for
delivery of all the egg powder in a twenty-hour cycle. Thus, the desired amount of egg powder is
administered to the animals throughout the twenty-four hour period whenever the animals ingest
drinking water. Preferably, a new stock solution is made each day.

[0046] The amount of avian antibody administered to the animal can vary. In one exemplary
embodiment, a multivalent composition including multiple antibodies was provided to pigs. The
multivalent composition included, for example, egg powder containing the avian antibodies
against S. suis typel, S. suis type 2, Pasteurella multocida, Actinobacillus suis, S. aureus, S.
hyicus, Mycoplasma hyopneumonia, and Haemophilus parasuis. Nursery pigs can be provided the
multivalent composition at an amount of at least about 0.25 grams/head in about 24 hours.
Preferably the range of powder provided was between about 0.30g/head to about 3.0 g/head in 24
hours, more preferably between about 0.5g/head and about 1.5g/head in 24 hours and even more
preferably about 0.75g/head in about 24 hours. Preferably, the amount of specific antibody against
each target antigen included in the composition was at least about 10 percent of the total antibody
present in the composition.

[0047] The animals may be treated with the compositions for a varying amount of time. The

animals may be treated with the tonsillar compositions for at least 5 days, preferably at least 10
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days and more preferably at least 14 days. The composition may be administered to the lymphoid
tissue in a variety of ways. Generally, the tonsillar compositions can be provided by localized
delivery to lymphatic tissue, preferably the Waldeyer’s tonsillar ring and the surrounding MALT.
The composition may be provided in the drinking water of the animal. Addition of the tonsillar
composition to the drinking water by use of, for example, a chemical proportioner provides the
avian antibodies to the animal throughout the day. The stability of the avian antibodies is
advantageous for use in this method of delivery. The composition may also be sprayed onto the
lymphoid tissue, injected into the lymphoid tissue of the oropharynx and/or nasopharynx to reduce
or eliminate the number of disease causing entities. Other methods of providing the composition
onto the lymphoid tissue of the oral/nasal regions may be used and are within the scope of this
invention.

[0048] Treatment with the oral compositions can be for at least one day, preferably at least 2
days and more preferably at least 3 days. Oral compositions may be used at least once a day,
preferably 2-3 times a day. Oral cavity is generally rinsed with the oral composition for at least
about one-minute, preferably for at least about two to three minutes. The oral composition is
usually not ingested. A volume of oral composition can be placed in the oral cavity and rinsed and
gargled for the desired amount of time and then removed.

[0049] After the symptoms from infection with the disease causing entity have been alleviated,
a maintenance regimen may be provided to the animal to eliminate or maintain the low level of
disease causing entity. Maintenance regimens can also keep the target microorganisms from
propagating in the animal and/or reinfecting the animal. The maintenance regimen may include
less frequent or less intensive use of the compositions. The compositions, for example, may be
used two or three times a week instead of daily use that may be beneficial during a full blown
infection. Maintenance regimens can be provided for tonsillar and oral composition applications.

[0050] The present invention also includes methods of reducing or eliminating the symptoms
or conditions resulting from infections of the disease causing entities. These conditions include,
for example, septicemia, arthritic conditions, meningitis and other blood/serous conditions as a
result of pathogenic infections from disease causing entities in the oropharynx and/or nasopharynx
of an animal. Generally, elimination or reduction of symptoms related to arthritis, joint swelling
and other symptoms that are characteristic of the pathogenic infection can be seen after

administration of the tonsillar composition for a sufficient period of time as described herein.
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Reduction of oral disease symptoms such as periodontal disease, thrush, bad breath and other
symptoms related to the presence of undesirable microorganisms can be seen after administration
of oral compositions for a sufficient period of time as described herein.

[0051] The present disclosure also includes methods of operating a farm with animals. The
method includes providing the compositions described herein to the animals. In some
embodiments, the tonsillar compositions are included in the drinking water as described herein.
The tonsillar compositions may be administered at the first evidence of a pathogenic infection.
Alternatively, the tonsillar compositions may be administered before evidence of a pathogenic
infection. The tonsillar compositions may be provided for preventative or therapeutic purposes.
The tonsillar compositions are provided through a commercial proportioner that continuously
maintains a desired concentration of the avian antibodies in the drinking water. The animals are
provided the antibodies every time they drink the water.

[0052] EXAMPLES

[0053] Example 1-Long-term production of Antibodies

[0054] This example demonstrates that hens inoculated with the antigen can produce avian
antibodies with binding specificity over a long period. Eggs were collected from hens and the
contents separated from the shells. The egg contents were water extracted for egg protein
according to the method of Akita et al. and incorporated herein by reference. ELISA test(s) were
performed to demonstrate the antibody binding of the homologous antibody-antigen complexes
for each microorganism. By homologous it is meant that the antibodies present were from the egg
contents of hens inoculated with the target antigen. They represent the satisfactory production of
such antibodies within the hen(s) over a time course of several months.

[0055] The test was set up with a calculated 1 mg/ml bacterial antigen. This was then tested
against a dilution scheme of the specific or homologous antibody. The dilution of the water
extracted egg protein containing the antibody ranged from the greatest concentration (1:600) to the
least concentration (1:38,400). Absorbance at 450nm was measured. Any data point over 0.5 was
considered to be significant.

[0056] Table 1 below shows the absorbance for the indicated dilutions of antibodies obtained
from eggs collected from hens after the specified period of time from inoculation. Table 1 shows
the results for the antibodies raised against C.albicans. Tables 2, 3 and 4 show similar data for B.

extructa, P. gingivalis, and T. denticola, respectively. Stability tests for antibodies against P.
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graph.
[0057]
TABLE 1 C. albicans
Dilution Initial 3 month 6 month
1:600 2.3735 2.6938 2.4255
1:1200 2.4818 2.5855 2.524
1:2400 2.524 2.7443 2.5453
1:4800 2.4293 2.396 2.3758
1:9600 2.1593 1.8805 2.0605
1:19200 1.6428 1.2955 1.4698
1:38400 1.1365 0.7458 0.9795
[0058]
TABLE 2 B. Extructa
Dilution Initial 3 month 6 month
1:600 2.285 2.2593 2.0483
1:1200 2.343 2.067 1.9305
1:2400 2.3413 2.0625 1.6908
1:4800 2.1773 1.6858 1.401
1:9600 1.917 1.2305 1.0608
1:19200 1.565 0.6168 0.7373
1:38400 1.1593 0.2343 0.4895
[0039]
TABLE 3 P. gingivalis
Dilution Initial 3 month 6 month 9 month
1:600 2.6173 2.355 2.1203 2.1405
1:1200 2.7133 2.177 2.4838 1.9663
1:2400 2.5658 1.859 2.574 1.6705
1:4800 2.2885 1.5125 2.4885 1.288
1:9600 2.0273 1.0675 1.7713 0.844
1:19200 1.632 0.675 0.8215 0.5063
1:38400 1.174 0.3673 0.717 1.017
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[0060]
TABLE 4 T. denticola

Dilution Initial 3 month 6 month
1:600 2.6173 2.2628 2.1203
1:1200 2.7133 2.1553 2.4838
1:2400 2.5658 1.9618 2.574
1:4800 2.2885 1.6798 2.4885
1:9600 2.0273 1.3655 1.7713

1:19200 1.632 0.969 0.8215

1:38400 1.174 0.6645 0.717

[0061] These results demonstrate that hens inoculated with the antigens can produce the avian
antibodies over extended periods of time. This demonstrates hens consistent response and
production of suitable antibody.

[0062] Example 2-Tonsillar composition

[0063] Unacceptable death loss among 12 — 14 pound pigs was seen as they were weaned from
the sow and transported to the nursery facility located on another farm. Infections with
Haemophilus parasuis and Streptococcus suis had been diagnosed by the producer’s Veterinarian.
Tests were conducted to see if the addition of an egg antibody to the drinking water would, over
time, lower the numbers of these pathogens on the surface of the tonsils and thereby reducing the
number of infections and nursery mortalities.

[0064] The pigs in this production flow were weaned at 18 — 22 days of age and were
assembled into groups of approximately 1,000 animals and entered into the nursery barns where
they stayed for about 8 weeks. When the pigs weighed about 60 pounds, they were removed from
the nursery to populate finishing barns.

[0065] Two groups of pigs were compared from the same sow farm and identical health
histories. All of the pigs were on normal protocols except that one group received about 0.75

grams/ head/day of spray dried egg made from hens that had been immunized with antigens of
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Streptococcus suis and Haemophilus parasuis. The egg powder was delivered continually for 14
days through the water lines via a commercial proportioner that delivered a stock solution of the
egg and water diluted to 1:128. The data collected was nursery mortalities and antibiotic injections

required. A summary of the data collected is shown below in Table 1.

Table 5

#

H

ea

d  Antibody Total Mortalities % Mortalities Treatments Treatments/Pig
9

9

3 Yes 33 3.32% 114 0.11
1

0

0

2 No 191 19.06% 3,680 3.67

[0066] At the end of the two-week period the non-treated pigs appeared gaunt, rough haired
and lethargic with dozens of arthritic animals in the group. In contrast, the treated pigs were
smooth-haired and energetic with only 6 pigs in the sick pen exhibiting mild diarrhea. No arthritic
pigs were observed. Necropsied pigs from the non-treated room exhibited the typical visible
lesions of polyserositis, polyarthritis, fibrinous meningitis, pericarditis, and/or peritonitis. Tonsil
tissue from 4 necropsies from the untreated pigs was cultured and in every sample H. parasuis and
S. suis was recovered. Three of the treated pigs were necropsied with none of the lesions described
above observed. Tonsil tissue from the treated pigs yielded no H. parasuis or S. suis.

[0067] Example 3-Stability of antibodies in mouthwash

[0068] Studies were performed with the monovalent homologous anti-Porphyromonas
gingivalis antibody to study the stability of the antibody solutions when diluted into commercial
mouthwash. The use of a quadravalent composition against Candida albicans in mouthwash was
also examined in the same study. The quadravalent composition had antibodies against C.
albicans, P. gingivalis, B. extructa and T. denticola The duration of antibody within such products
was examined. This is a time course of approximately 3 months. The antibodies from water
extracted egg protein were diluted into either a buffer or into one of four commercially available
mouthwashes, ACT, Colgate, Listerine or Hello. The mouthwashes with the added antibodies

were stored at room temperature and samples were removed at the indicated interval and tested for
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antigen binding using an ELISA test. The ELISA test was set up with a calculated 1 mg/ml
bacterial antigen and the indicated dilution of the respective antibody.

[0069] As shown below in Table 6A-6B and Table 7A-7B, the anti-C.albicans antibody and
the anti-P.gingivalis antibody are stable in ACT, Colgate and Hello mouthwashes. The antibodies
were inactive in Listerine mouthwash, presumably due to the amount of alcohol content in the

Listerine mouthwash. Figures 6-8 illustrate the results in a bar graph.

TABLE 6A
Stability of anti-C. albicans antibody in mouthwash (1:150
dilution
Mouthwash Day 1 Day 16 Day 72 Day 84
Buffer/Ab 1.449 1.124 1.155 1.393
ACT/Ab 1.223 0.652 0.660 0.769
Colgate/Ab 1.185 0.677 0.837 0.803
Listerine/Ab 0.238 0.090 0.073 0.092
Hello/Ab 1.119 0.846 0.898 0.785

TABLE 6B
Stability of anti-C. albicans antibody in mouthwash (1:300 dilution)
Mouthwash Day 1 Day 16 Day 72 Day 34
Buffer/Ab 0.865 0.700 0.858 0.825
ACT/Ab 0.660 0.336 0.417 0.410
Colgate/Ab 0.658 0.349 0.423 0.418
Listerine/Ab 0.136 0.050 0.063 0.041
Hello/Ab 0.650 0.425 0.470 0.404

TABLE 7A
Stability of anti-P. gingivalis antibody in mouthwash (1:150 dilution)
Mouthwash Day 1 Day 16 Day 72 | Day 84
Buffer/Ab 0.711 0.809 0.809 0.335
ACT/Ab 1.032 0.874 1.208 0.779
Colgate/Ab 0.845 0.785 1.245 0.764
Listerine/Ab 0.312 0.242 0.252 0.198
Hello/Ab 0.784 0.730 1.133 0.817

TABLE 7B
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Stability of anti-P. gingivalis antibody in mouthwash (1:300 dilution)
Mouthwash Day 1 Day 16 Day 72 | Day 84
Buffer/Ab 0.503 0.557 0.557 0.192
ACT/Ab 0.592 0.475 0.806 0.383
Colgate/Ab 0.503 0.413 0.887 0.428
Listerine/Ab 0.222 0.138 0.201 0.132
Hello/Ab 0.413 0.459 0.740 0.393

[0070] The results in Figure 4-8 illustrate that antibodies are stable in all of the mouthwashes
except Listerine. Listerine has been indicated as having a high alcohol content which can be
detrimental to the activity of the antibodies.

[0071] Example 4-Use of Anti-C. albicans antibodies in mouthwash

[0072] Case Report 1-An individual was diagnosed with psoriatic arthritis and especially

Wegener’s Syndrome. This individual is a 60 year old man currently actively farming in the
Midwest. The primary treatment for the disease included the use of the chemotherapeutic agent,
methotrexate. Upon such treatment, this individual experienced severe Candidiasis (Thrush) of
the mouth and throat. He was unable to swallow or drink due to the Candidiasis.

[0073] Aliquots of the egg powder were provided to the individual with instructions to add 1
teaspoon (~4.5 gm) to 4oz (113 ml) of water 3-4 times per day. One teaspoon of the egg powder
included about 18mg of antibodies. The egg powder was a quadravalent mixture. Thus, about 25%
of the antibody (about 4.5mg) was against C. albicans. The antibody solution was used as a mouth
wash/gargle each of the 3-4 times per day. The water/antibody solution remained in the mouth for
a minimum of 2 minutes and then expelled, not swallowed.

[0074] The anti-Candida albicans antibodies bind with the organism and thus are removed
from the oral cavity.

[0075] This individual’s candidiasis was ameliorated within 36 hours. The mouthwash/gargle
activity was continued for 5 days to lessen or remove any residual Candida albicans organisms
which remained.

[0076] There were no other health issues at that time. Upon retreatment with methotrexate

several months later, this individual again presented with Candidiasis. Once again, he used the egg
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antibody product to prepare an antibody-water solution to rinse the mouth and throat as above.
The Candidiasis was cleared within 36 hours.

[0077] Case Report 2-A second individual, a 91 year old woman presented with a mouth
infection related to an empty tooth cavity and swollen lip. She refused physician care. The
antibody-water solution was prepared for her as in case report 1. She used it as a
mouthwash/gargle for 5 days. The swollen area and mouth was rinsed for at least 2 minutes, 3
times per day. All rinse solution was expelled. The swelling and soreness receded and was gone
within 3 days.

[0078] Although the present invention has been described with reference to preferred
embodiments, workers skilled in the art will recognize that changes may be made in form and
detail without departing from the spirit and scope of the invention.

[0079] The dependent or optional features described herein are not limited to association with
only the corresponding claimed embodiments. The dependent features of an independent claimed

invention can be appropriate for other embodiments described herein.
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WHAT IS CLAIMED IS:

1. A tonsillar composition comprising drinking water and avian antibodies to one or more
disease causing entities, wherein the drinking water does not include a buffering system and said
avian antibodies capable of binding the one or more of the disease causing entities of the lymphatic
tissue in the oropharynx and/or nasopharynx.

2. The composition according to claim 1 wherein the one or more disease causing entities are
S. suis, H. parasuis, Pasteurella multocida, Actinobacillus suis, Staphylococcus aureus,
Staphylococcus hyicus, Mycoplasma hyopneumoniae or combinations thereof.

3. The composition according to claim 1 wherein the avian antibodies are purified avian
antibodies, partially purified avian antibodies, egg yolk fractions, spray dried egg contents or
combinations thereof.

4. The composition according to claim 3 wherein the spray dried egg contents in the
composition are between about 0.5g/head/day and about 1.0g/head/day.

5. The composition according to claim 1 wherein the one or more disease causing entities are
derived from bacteria, viruses, yeast, fungi or combinations thereof.

6. The composition according to claim 1 for the use of providing avian antibodies to
lymphatic tissue in the oropharynx and nasopharynx.

7. The composition according to claim 6, wherein the lymphatic tissue comprises Waldeyer’s
tonsillar ring, mucosa-associated lymphoid tissue or combinations thereof.

8. An oral composition comprising a liquid and avian antibodies to one or more disease
causing entities, wherein the liquid is mouthwash or drinking water without a buffering system,
wherein said avian antibodies are capable of binding the one or more of the disease causing entities
of the oral cavity.

9. The composition according to claim § wherein the avian antibodies are purified avian
antibodies, partially purified avian antibodies, egg yolk fractions, spray dried egg contents or
combinations thereof.

10. The composition according to claim 8 wherein the one or more disease causing entities are
Porphyromonas gingivalis, Candida albicans, T. denticola, B. extructa or combinations thereof.
11. The composition according to claim § wherein the composition comprises between about

4.0 grams and about 5.0 grams of spray dried egg powder/4 ounces of liquid.
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12. The composition according to claim 8 wherein the one or more disease causing entities are
derived from bacteria, viruses, yeast, fungi or combinations thereof.

13. The composition according to claim 8§ for the use of binding the one or more disease
causing entities in the oral cavity.

14. The composition according to claim 13 wherein the composition is a rinse/gargle.

15. A method of operating a farm comprising placing drinking water and avian antibodies in a
water trough on the farm, wherein the avian antibodies are from eggs of hens inoculated with one
or more disease causing entities.

16. The method according to claim 15 wherein the avian antibodies are purified avian
antibodies, partially purified avian antibodies, egg yolk fractions, spray dried egg contents or
combinations thereof.

17. The method according to claim 15 wherein the one or more disease causing entities are S.
suis, H. parasuis, Pasteurella multocida, Actinobacillus suis, Staphylococcus aureus,
Staphylococcus hyicus, Mycoplasma hyopneumoniae or combinations thereof.

18. The method according to claim 15, wherein the placing is commenced at the first evidence
of pathogenic infection on the farm.

19. The method according to claim 15, wherein the placing is commenced before evidence of

pathogenic infection on the farm.
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