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RESPIRATORY TREATMENTS USING SALMONID OIL COMPQOSITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

{6001} This application claims priority to and the benefit of U.S. Provisional Application
Nos. 63/006,327, filed on April 7, 2020, and 63/114,960, filed on November 17, 2020, the

entire disclosures of which are incorporated herein by reference in their entireties.

FIELD

{002} The present disclosure relates generally to respiratory treatments, and more
specifically o the use of salmonid ol products {o treat respiratory conditions, diseases or
disorders, such as asthma. in a subgroup of patients that exhibit resistance to steroid

therapies.

BACKGROUND

[B003] Inflammation 15 an immunological conundrum. On the one haod, the physiological
changes that accompany inflanumation allow us to mount an acute response to external threats
that would otherwise have wiped out the human species. On the other, chronic inflammation,

where age or external stressors keep ouwr immnme system in overdrive, can contribule 1o many

debilitating diseases ranging from Alzheimer’s to diabetes and brouchial asthuva.

{3004} An eosinophil 13 a type of white blood cell stored 1 tissues throughout the body
and continually replenished from the bone marrow. Eosinophils tvpically have a two-day
lifespan in blood, but inflammatory conditions such as infections and allergic diseases will
extend the lifespan up to two weeks by eosinophil-activating cyviokines. See Park YM &
Bochner BS, Allergy Asthma Immunol Res. 2010, 2:87-101. An eosinophil count is a blood
test that measures the quantity of eosinophils in the human body. Elevated levels, usually

measured during routine complete blood count testing, indicate an infection or allergy.

16065] Activaied eosinophils, which are promoted by eosinophil-activating cvickines
under inflammatory conditions, are a major source of reactive oxygen species, cviotoxic
proteins and proinflammatory cytokines. They signal the activation of resident tissue cells
such as epithelial, endothelial and fibroblast cells, leading to the progression of inflammation
and mucus secretion. Hosinophuls are therefore potent activators and modulators of diseases
such as bronchial asthma, atopic dermatitis and colitis ulcerosa. See Hogan 8P, inf Arch

Allergy Immunol. 2007, 143(Suppl 1):3-14; Simon D et al., Adllergy. 2004, 59:561-570;
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Wedemeyer J & Vosskuohle K., Best Pract Res Clin Gastroenterol. 2008, 22:537-549.

Farther, in asthmatics, levels of eosinophil gramile proteins sach as eosinophil cationic
protemn (ECP) and eosmophil peroxidase (EPO) largely correlate with asthma severity. See
Parra A, et al., .7 Invesrig Allergol Clin fmmunol. 1999; 9:27-34. Eosinophilic mflammation of
the upper airways may also occur independent of allergy, as observed in chronic
rhivosinusitis {CRS) subjects. See Hutcheson PS, et al., J Rhinol Allergy. 2010, 24:405-408.
Such individuals represent a urique subgroup whe are largely resistant to medical and
surgical interventions and who could show immediate benefit by therapy that targets

gosinophilic expansion and effector funclions.

BRIEF SUMMARY

{3006} In some aspects, provided herein respiratory treatments, such as asthioa
treatments, using salmonid oil. In some embodimenis, the asthma is bronchial asthma. In
certain exnbodiments, the treatments provided target a subgroup of patients that are largely

esistant to medical and surgical mterventions, including steroid therapies.

{6007} In certain aspects, provided is a roethod for treating an inflanwnatory coundition,
disorder or disease in a human in need thereof, comprising: adnunistering to the human an
effective dose of a composition comprising salmonid oil or at least one biological active

isolaied from salmontd oil to treat the inflammatory condition, disorder or disease.

{6008} In certain aspects, provided is a method for treating a respiratory condition,
disorder or disease in a human in need thereof, comprising: administering to the human an
effective dose of a composition comprising salmonid oil or at least one biological active

isolated from salmonid oil to treat the inflammatory condition, disorder or disease.

{3009} In some vanations of the methods provided herein, the condition, disorder or
disease treated 15 an eosinophilic condition, disorder or disease. In some embodiments, an
inflammatory condition, disorder or disease 15 an eosinophilic inflammatory condition,
disorder or disease. In some embodiments, a respiratory condition, disorder or disease is an

eosinophilic respiratory condition, disorder or disease.

{6010} In certain aspects, provided is a method for reducing eosinophul effector function

in a human in need thereof, comprising administering to the human a composition comprising
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salmonid oil or at least one biological active isolated from salmonid oil to reduce eosinophil

effector function.

6811} In some embodiments of the foregoing aspects, the salmonid o1l is enzymatically
extracted salmonid odl. 1o certain variations, the salmonid oil is obtained from muld enzyatic

hydrolysis of off-cuts of salmonid fish.

6612} in some embodiments of the methods provided herein, the composition is
administered orally. In some variations, the composition is inhaled. In some variations, the
composition is admimstered nasally. In some variations, the composition is injected. In some

variations, the composition is adnunistered topically.

6013] In certain aspects. provided are also salmonid ot compositions comprising at least
one biological active described herein. In certain aspects, provided are compositions
comprising at least one biological active isolated from salmonmd oil. In another aspect,
provided is the use of such compositions for treating the various conditions, disorders or

diseases described herein.

6614} In other aspects, provided is an article of manufacture, comprising: a container
comprising a composition comprising salmonid oll or at least one biological active isolated

from salmonid oil; and a label containing instructions for use of such composition.

[6015] In yet other aspects, provided is a kit, comprising: a dosage form of a salmornid ol
composition or & composition comprising at least one biological active isolated from a
salmonid ol composition; and a package insert containing instructions for use of such

conposition.

0016} In some varations of the foregoing aspects, the dosage form 1s a syrup, chewable,
capsitle or soft gel.

DESCRIPTION OF THE FIGURES
6817} The present application can be understood by reference to the following

description iaken in conjunction with the accompanying figures.

{3318} FIGS. 1 and 3 depict shape change {100% as baseline} of PMNL as a function of

CCL11 concentration, with different pretreatment conditions.
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(6319} FIGS. 2 and 4 depict CB11b change (100% as baseline) on PMNL surface as a

function of CCL11 concentration, in different pretreatment conditions.

DETAILED DESCRIPTION

160201 The following description sets forth exemplary methods, parameters and the hike.
It should be recognized, however, that such description is not infended as a limitation on the
scope of the present disclosure but i3 instead provided as a description of exemplary

smbodunenis.

6021} In some aspecis, provided herein are methods for treating inflammatory
conditions, disorders or diseases in humans in need thereof by orally administering salmonid

oil compositions.
Salmonid Off Compesitiens, and Methods of Producing Thereof

166234 In some embodiments, the compositions administered 1 the methods provided
herein are salmorud ol compositions. Salmoruds is a famuly of fish in the order
Salmoniformes, and includes, for example, salmon, trout, chars, freshwater whitefishes and

graylings.

6623} In some aspects, the salmonid oil compositions comprise enzymatically extracted
salmonid oil. In some vanations, the enzymatically extracted salroonid oil is obiained from
mild enzymatic hydrolysis of off-cuts of salmonid fish. In some variations, the salmonid otl
compositions are natural, unrefined and gently liberated from salmonid. In some vanations,
the process to produce the salmonid oil compositions does not use, or does not require using,

chenucals, solvents, high pressure or heat.

(606241 The salmonid oil compositions used in the methods described herein are prepared
by mild enzymatic hydrolysis, which does not require harsh chemicals, fractional distillation,
reesterification, winterization, high pressure, and/or heat. For example, in some variations,
the salmonid o1l compositions used in the methods described herein are prepared by

enzy matic hvdrolysis that does niot require the use of strong acids or bases {(e.g., including 3
N or higher acid or base}, fractional distillation, reesterification, winterization, pressures of at
least 30 psi, or heat at temperatures of at least 130°C. The use of the mild enzymatic
hydrolysis conditions described herein are generally mulder than techniques often used io the

art to produce salmonid oil, e. g, fractional distillation or “cold-pressed” processing. which
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include the use of strong acid or base, fractional distillation, reesterification, winterization,
high pressure, and/or heat. When mild enzymatic hydrolysis as described herein is used, the
resulfing composition has biologically active components that are surprisingly beneficial to

treating conditions related to eosinophil or eosinophil dyvsfunction.

(0025} In some embodiments, the enzymatic hydrolysis process to produce the salmonid
oil compositions uses less than 3 N, fess than 2.5 N, less than 2 N, less than 1.5 N, less than 1
N, less than 0.5 N, less thaon 0.1 N, less than 0.01 N, or less than 0.001 N aad. In some
embodiments, the enzymatic hydrolysis process does not use or does not require using any
additional acid. In some variations of the foregoing, the acid is a strong acid. In some

variations of the foregoing, the acid is HCE or HNGs, or any combination thereof.

(3326} In some embodiments, the process to produce the salmonid oil compositions uses
less than 3 N, less than 2.5 N, less than 2 N, less than 1.5 N, less than 1 N, less than 0.5 N,
less than 0.1 N, lass than 0.01 N, or less than 0.001 N base. In some embodiments, the
process does not use or does not require using any additional base. In some variations of the

foregoing, the base 1s a strong base (such as NaOH and/or KCH

6627} In some embodiments, the salmonid oil obtained from ould enzvivatic hydrolysis
is not mixed or does not require puxing with an acid of 3 N or higher, 2.5 N or higher, 2 N or
higher, 1.5 N or higher, I N or higher, 0.5 N or hugher, 0.1 N or ligher, 0.01 N or higher, or

{3.001 N or higher concentration. In some variations of the foregoing, the acid is a strong acid

{such as HCl and/or HNO3).

{6828} In some embodiments, the salmonid oif obtained from mild enzymatic hydrolysis
is not mixed or does not require mixing with a base of 3 N or higher, 2.5 N or higher, 2 N or
higher, 1.5 N or higher, T N or higher, 0.5 N or higher, 0.1 N or higher, 0.01 N or higher, or
0.001 N or higher concentration. In some variations of the foregoing, the base is a strong base

{such as NaOH and/or KOH).

j3329] In some embodiments, lass than 3 mmol, less than 2.5 mmol, less than 2 mmol,
less than 1.5 mmol, less than 1 munol, less than 0.5 mmol, less than 0.1 mmol, less than 0.61
mmol, or less than 0.01 nunol of acid or H' 15 added per gram of enzymatically extracted
salmon oil. In some embodiments, no acid or H' is added or required 1o be added to the

enzy matically extracted salmon oil.
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(3030} In some embodiments, lass than 3 mmol, less than 2.5 mmol, less than 2 mmol,
fess than 1.5 mmeol, less than 1 ounol, less than 0.5 mmol, less than 6.1 mmol, fess than (.01
mmol, or less than 0.01 nuvol base or OH is added per gram of enzymatically extracted
salmon oil, less than 6 mmol. In some embodiments, no base or OH is added or required to

be added to the enzvmatically extracted salmon oil.

16631} In some embodiments, no acid is added or required {0 be added during or after
enzymalic hydrolysis to produce the salmonid o1l used i the methods herein. In some
embodiments, less than 3 N, less than 2.5 N, less than 2 N, less than 1.5 N, less than 1 N, less
than 0.5 N, less than 0.1 N, less than 0.01 N, or less than 0.001 N acid is added during or after
enzymatic hydrolyeis. Tn some variations of the foregoing, the acid is a strong acid (such as

HCH and/or HNG:s ).

(6032} In some embodiments, no base is added or required to be added during or after
enzymatic hvdrolysis to produce the salmonid o used in the methods herein. In some
embodiments, tess than 3 N, less than 2.3 N, lese than 2 N, less than 1.5 N, less than 1 N, less
than 0.5 N, Tess than 0.1 N, less than 0.01 N, or less than 0.001 N base is added durning or
after enzymatic hydrolysis. In some embodiments. the base is a strong base (such as NaOH

and/or KOH).

3033} In some embodiments, the process to produce the salmomd ol compositions 15
performed at a temperature below below 130°C, below 120°C, below 110°C, below 100°C,
below 90°C, below 80°C. below 70°C. below 60°C, below 55°C, below 50°C, below 45°C,
below 40°C, below 35°C, below 30°C, or below 25°C. In some embodiments, the
temperature during or after enzy matic hydrolysis 1s maintained below 130°C, below 120°C,
below 110°C, below 100°C, below 90°C, below 80°C, below 70°C, below 60°C, below 55°C,

below 350°C, below 45°C, below 40°C, below 35°C, below 30°C, or below 25°C.

16034} In some embodiments, the salmonid oil obtained from mild enzymatic hyvdrolysis
is not exposed or required to be exposed to a temperatire of 150°C or higher, 140°C or
higher, 130°C or higher, 120°C or higher, 110°C or higher, 100°C or higher, 90°C or higher,
80°C or higher, 70°C or higher. 60°C or higher, 55°C or higher, 50°C or higher, 45°C or
higher, 40°C or higher, 35°C or higher, 30°C or higher, or 25°C or higher.

(6635} In some embodiments, the process to produce the salmonid oif compositions is

performed at a pressure below 2 atm, below 1.5 atm, below 1.4 atm, below 1.3 atm, below
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1.2 atmy, below 1.1 atm, or at or around 1.0 atm. In some embodiments, the process to
produce the salmomd ol composttions is performed at a pressure below 30 psi, below 25 psi,

below 20 psi, below 15 psi, or at or around 14.7 pst.

{6636} In some embodiments, pressure during or after enzymatic hydrolysis is mamntained
below 2 atm, below 1.5 atm, below 1.4 atm, below 1.3 aim, below 1.2 atm, below 1.1 atm, or
at or around 1.0 atm. In some embodiments, pressure during or after enzymatic hydrolysis is

maintained below 30 psi, below 25 psi, below 20 psi, below 15 psi, or at or around 14.7 pst.

(63371 In some embodiments, the enzyvmatically extracted salmon oil s not exposed to or
required to be exposed to more than 2 atm, more than 1.5 atm, more than 1.4 atm, more than
1.3 atm, more than 1.2 atm, more than 1.1 atm, or more than 1.0 atm. In some embodiments,
the enzymatically extracted salmon oil is not exposed 1o or required to be exposed (o more

than 30 psi, more than 25 psi, more than 20 psi, more than 15 psi, or more than 14.7 psi.

(6838} In some embodiments, salmonid oil provided herein s produced without using
one or more of the following processes or conditions: (1} mixing with 3 N or higher
concentration of acid, (11} mixing with 3 N or higher concentration of base; (it} fractional
distillation; (iv) reesterification; {(v) wingerization; {vi) 130°C or higher teroperature; or {vi} 2
atm or higher pressure. In some variations, salmonid o1l provided herein is produced without

using any of the above-lisied processes or conditions.

(3339} In certain variations, the process to obtain the salmonid oil compositions
comprises the use of protease enzymes that contain less than certain percentage {e.g., less
than 1% or less than 0.5%) relative lipase activity, offcut raw materials that are less than
certain hours old from slaughter {e.g., less than 24 howrs old from slaughter), and/or turbine
mixing during enzymatic hydrolysis. This allows for the guantitative extraction of all the lipid
components found i the whole fish, with minumum to no loss of manor, non-fatty acid

biologically active constituents.

[3040] Further, using enzvmes with low lipase activity minimizes the amount of free faity
acid molecules in the nuxture, where these free fatty acid molecules could degrade
biologically active constituents and/or shorten shelf life of the salmonid oil with thew
prooxidative properties. Thus, using enrymes with low lipase activity, offcut raw materials

that are relatively fresh, and turbine mixing to shorten the time period for enzymatic
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hydrolysis, all contribute to producing salmonid oif with maximal effect on essinophilic

functions.

(0841} In some embodiments, the process to produce the salmonid oil compositions
conmprises the use of enzymes that contain less than 3%, less than 2%, less than 196, less than
0.9%, less than 0.8%, less than 0.7%, less than 0.6%, less than 0.5%, less than $.4%, less than
(.39, less than 0.29, less than 0.15%, less than 0.1%, less than 0.05%, or less than 0.01%
lipase activity. fu some ersbodiments, roild enzymatic hydrolysis of off-cuts of salmonid fish
comprises the use of enzymes with less than 3%, less than 2%, less than 1%, less than 0.9%,
less than 0.8%, less than §.7%, less than 0.6%, less than 0.5%, less than 0.4%, less than 0.3%,
fess than 0.2%, less than 0.15%, less than {.1%, less than 0.05%, or less than 0.01% lipase

activity.

(6042} In some embodiments, the enzymatically extracted salmonid oil comprises less
than 3%, less than 2.5%, less than 2%, less than 1.5%, less than 1%, lass than 0.9%, less than
(.89, less than 0.7%, less than 0.6%, less than 0.5%, less than 0.4%, less than ¢ 3%, less than
0.2%. less than 0,19, less than 0.05%, or less than 0.01% free fatly acid. In some
embodiments, the enzymatically extracted salmorud o1l comprises less than 3%, less than
2.5%, less than 2%, less than 1.5%, less than 1%, less than 0.9%, less than 0.8%, less than

(2. 7%, less than 0.6%, less than 0.5%, less than 0.4%, less than 0.3%, less than 0.2%, less than
{3.1%, less than 0.05%, or less than 0.01% free {fatty acid without going through winterization
or reesterification. In some embodiments, the enzymatically extracted salmonid oil comprises

less than 0.5% free fatty acid without going through winterization or reesterification.

16643} In some embodiments, the enzymatically extracted salmonmd ol described herein
is prepared from salmon that is less than | hour, less than 2 hours, less than 3 hours, less than
4 hours, less than 5 hours, less than 6 hours, less than 7 hours, less than 8 hours, less than 9
hours, less than 10 howrs, less than 11 hours, less than 12 hours, less than 24 hours, less than
36 hours, less than 48 hours, between 2-6 hours, between 4-8 hours, between 6-10 hours, or

between 2-10 hours from slaughter of the salmon.

(6044} In one embodiment, the salmonid oil compaosition is OmeGo® Salmon Oil,
Cardio® Salmon (i, or Brillianmi® Salmon Gil, each of which are variations of enzymatically

extracted salmon oil commercially available from Hofseth BioCare ASA.
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[3045] It was unexpectedly observed that common fatty acids found in fish cils in
triglyceride or phospholid forms were not responsible for reducing eosinophil effector
function. Rather, 1t is the presence of certain minor, biologically active constituents present in

the salmonid oil compositions described herein that have such effect.

(0046} In certain embodiments, the biologically active constituent(s} in the salmonid oil
compositions include minor fatty acid triglyceride components. In some variations, the
biclogically active constituent(s} include saturated acids. In certain vanations, the
biologically active constituent{s} include caproic acid, caprylic acid, capric acid, lauric acid,

behenic acid, or lignoceric acid, or any combination thereof.

6047} In some variations, the biologically active constitueni(s} in the salmonid oil
compositions include monounsatarated acids. In certain variations, the biologically active
constituent{s} include myrstoleic acid, heptadecenoic acid, elaidic acid, gadoleic acid, erucic

acid, brassidic acid, and/or nervonic acid.

(6048} In some variations, the biologically active constituent(s) in the salmonid oil
compositions include polyunsaturated acids. In certain vasiations, the biologically active
constituent{s} mclude gamma hnolenic acid, columbinic acid, steanidonic acid, mead acid,

and/or dihomo gamma linolenic acid.

160649] In other variations, the biologically active constituent(s} in the salmonid oil
compositions include small organic molecule(s). In some variations, the biclogically active
constituent{s) include terpenes {e.g., hgustihde), sesquiterpenes (e.g., germacrene), phenols
{e.g, thymol, eugenol, carvacrol), alcohols (e g.. linalool, citroneliol. terpineot},
sesquiterpene alcohols {e.g., bisbalol, santalol}, ketones {e.g., thujone, pinacamphone,
italidone}, esters {e.g., linalyl acetate, geranyl acetate, citronellyl formate}, lactones and
coumanns {e. 2., helenalin, elecampane, furocoumarin), ethers {e.g., chavicol), sterord
derivatives {e.g., sitosterol, stigmasterol), and/or phthalide derivatives {e g.. 3-butyliden-4,5-

dihydrophthalide}.

{3050} In some variations, the biologically active constituent{s}) in the salmonid oil
compositions include lipopeptide(s). In some vanations, the biologically active constituent(s)
include linear and/or cyclic Hpopeptides. In certain variations, the biologically active
constituent(s) include iturin A, hotamides, heronamides, laxaphycin, apramides,

dragonamides, gageotetring, lyngbyabelling, cyclodycidins, parguerine, pumilacidin,
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suiforeido lipopeptides, fengycins, mebamamides, microcolins, penicimutamides,

sulfoglycolipids, halovir, kahalalide, and/or tufisin.

G051} In some variations, the biologically active constitueni(s) in the salmonid oil
compositions include linear hipopeptides. Tu certain variations, the biologically active
constituent(s}) in the salmonid otf compositions inchude microcolin A. In one variation, the
salmonid oil compositions comprise microcolin A at a concentration of at least S ug/miL, at
least 10 pg/ml, at least 20 ug/rol., or at least 25 pg/mol,, or between 5 pg/rol. to 100 pg/ml,

between 10 pg/mb and 100 pg/mi., or between 20 ug/mi. and 75 pg/mil.

160521 In other variations, the biologically active constituent{s} in the salmonid oil

compositions include protectings).

3053} In yet other variations, the biologically active consiituent(s} in the salmonid oil

compositions include hipoxin{s).

[0054] In some vanations of the foregoing biclogically active constituent(s) described,
the cormpound(s} may be present in salt form. In certain variations, the compound(s) may be

present in any combinations thereof
Conditions, Diseases or Disorders

(6055} In some aspects, the salmonid o1l compositions provided herein may be used {o
treat inflammatory conditions, disorders or diseases, including respivatory condiiions,
disorders or diseases. In some embodiments, the conditions, disorders or diseases are
inflammations of the respiratory tract. In some aspects, provided is a method for treating
inflammatory conditions, disorders or diseases in a human in need thereof, comprising
adnunistering the salmonid oil compositions provided herein, or compositions comprising
biological active(s) isolated from the salmonid o1l compositions provided heremn, to the

human.

(6855} In some vartations, “treatment” or “treating” is an approach for obtaining
beneficial or desired results including clirucal resulis. Beneficial or desived chinical results

may include one or more of the following:

{1 decreasing one more symptoms resulting from the condition, disease or disorder;
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(i1} diminishing the extent of the disease and/or stabilizing the condition, disease or

disorder {e.g., delaying the worsening of the condition, disease or disorder);
(1)  delaying the spread of the condition, disease or disorder;

(iv}  delaying or slowing the recurrence of the condition, disease or disorder and/or the

progression of the condition, disease or disorder;

(v} ameliorating the disease state and/or providing a renussion {whether partial or total)
of the condition, disease or disorder and/or decreasing the dose of one or more other

medications required to treat the condition, disease or disorder;
(vi}  increasing the quality of hife; and/or
(vity prolonging survival.

[BO37Y In some embodiments, the salmonid oil compositions provided herein may be
used to treat asthma, pneumonia, bronchiectasis, emphysema, tuberculosis, lung collapse,
tung fibrosts, fibrosing alveolitis, chronic obstructive pulmonary disease (COPD), allergic

rhinitis, chronic shinosinusiiis (CRS), and/or acute respiratory disease syndrome,

{6058} In some embodiments, the condition, disease or disorder is a chroni¢
nflanmyvatory disorder. In certain emnbodiments, the chrome nflanwoatory disorderis a
chronic mffammatory disorder of the airways. In certain variations, the condition, disease or
disorder is an inflammatory lung disease. In some variations, the condition, disease or
disorder mvolves narrowing and/or swelling of atrways, thereby making breathing difficult
and triggering coughing, wheezing and/or shortness of breath. In certain varniations, the
condition, disease or disorder is asthima. In certain variations, the asthima is bronchial asthma.
In one variation, the condition, disease or disorder involves steroid treatment resistant asthma

and airway counstrictions.

(0859} In other embodiments, the condition, disease or disorder is an allergy or an

allergic inflammation.

(6060} In other embodiments, the condition, disease or disorder is a viral respiratory

disease. In some vanations, condition, disease or disorder is severe acute respiratory
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syndrome. In certain variations, the severe acute respiratory syndrome is caused by a

COronavirus.

(6861} In some variations, the human in need thereof 13 a lung-compromised individual.
Yo certain variations, the lung-compromised individual has flud build-up n the alveoh in the
tungs. This fluid can leak from the smallest Bood vessels in the lungs into the alveoli due to
the destruction of the protective membrane in the alveoh. The membrane which normally
keeps this fluid in the vessels may be destroved because of a disruption in iromune response
due to severe disease or injury. The fluid enters the alveoli and keeps the hungs from filling
with enough air, which means less oxygen reaches the bloodstream. This deprives organs of
the oxygen that is needed to function, which can cause multiple organ failure resulting in

death.

(6062} In one embodiment, provided is a method for treating hospitalized lung-
compromised humans in need thereof, comprising administering the salmonid oil
compositions provided herein, or compostiions comprising biclogical active(s) isolated from
the salmomd oil composttions provided herein, to the human to reduce or delay the need to

provide the human with assisted respiration.

16063} In some vanations, “delaying” development of a condition, disease or disorder
means 1o defer, hinder, slow, retard, stabilize and/or postpone development of the condition,
disease or disorder. This delay can be of varying lengihs of time, depending on the hisiory of

the condition, disease or disorder and/or individual being treated.

[0064] In some vanations of the foregoing, the condition, disorder or disease treated is an

eosinophilic condition, disorder or disease.

[6065] In other aspects, the salmonid oil compositions provided herein improve anti-
mflarmmatory efficacy via a reduction in eosinophil effector function. Thus, in certain
erabodiments, provided is a method for reducing eosinophil effector function in a huroan in
need thereof, comprising administering the salmonid oif compositions provided herein, or
compositions comprising biological active(s) isolated from the salmonid oil compositions

provided herein, to the human to reduce eosinophil effector function.
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Sub-Patient Pepulation

(3066} In some embodiments, the methods provided herein involve treating a human in
need thereof. In certain embodiments, the human is largely resisiant to wedical and surgical
nterventions for treating the imflammatory conditions, disorders or diseases described herein,
In one embodiment, the human exhibits or has resistance to steroid therapy. For example, in

one variation, the human has steroid treatment resistant asthma.

16067} In some variations of the foregoing, the human is a child. In certain variations, the
human is less than 18 vears old, less than 12 vears old, less than 10 vears old, less than §

vears old, lass than 2 vears old, or less than 1 vear; or between 2 vears old and 12 years old.
Formulations

{3068} In some embodiments, the salmonid o1l compositions provided herein, or
compositions comprising biological active(s) isolated fror the salronid o1l coropositions
provided herein, are formulated for oral adnunisiration. Forms suitable for oral adnunisiration
may include, for example, tablets, pills, capsules, cachets, dragees, lozenges, liquids, gels,

syrups, shurries, elixirs, suspensions, aerosols, or powders.

6069} In certain embodiments, the pharmaceutical compositions described herein are in

the form of syrups, capsules, and soft gels (including, for example, chewable gummies).

{6076} Techniques for formulation and adnunistration of the coropositions can be found
in Remington's Pharmaceutical Sciences, 18th BEd.. Mack Publishing Co, Easton, Pa., 1990
The pharmaceutical compositions described herein can be manufactured using any
conventional method, e.g., nuxing, dissolving, gramddating, dragee-making, levigating,
enmulstfving, encapsulating, entrapping, melt-spinning, spray-drving, ot lyophilizing
processes. An optimal pharmaceutical fornudation can be determined by one of skill in the art
depending on the route of administration and the desired dosage. Such formulations can
influence the physical state, stability, rate of in vivo release, and rate of in vivo clearance of

the adnunistered agent.

{3071} In some variations, the salmonid oif compositions provided herein, or
compositions comprising biological active{s) isolated from the salmonid o1l compositions

provided herein, are administered to the hurnan as a umit dosage, for example, in the form of
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syrups, capsules, and soft gels (including, for example, chewable gummies) as described
heremn. In one variation, “unit dosage form™ refers to physically discrete unite, suitable as umit
dosages, each unit contaning a predetermined guantity of the salmomd ol corapositions
provided herein, or compostiions comprising biological active(s) isolated from the salmonid

oil compositions provided herein, which mav be in a pharmaceutically acceptable carrier.

16673} As used herein, by “pharmaceuiically acceptable™ s meant a material that is not
biologically or otherwise undesirable, e g, the matenial may be meorporated joto a
pharmaceutical composition administered o an individual without causing significant
wndesirable biclogical effects or interacting in a deleterious manner with any of the other
components of the composition in which it is contained. Pharmaceutically acceptable carriers
ot excipients have preferably thus m some embodiments et the required standards of
toxicological and manufacturing testing and/or are included on the Inactive Ingredient Guide

prepared by the U.S. Food and Drrug administration.

66731 In some embodiments, the salmonid oil compositions provided herein, or
composifions comprising biological active(s) 1solated from the salmomd o1l compositions
provided herein, are formulated for inhalation. Forns suitable for inhalation may include, for
example, dry powder, non-agueous liquid fornuidation, or Hquid formulation {e.g., for

nebulization).

[B874] In some embodiments, the salmonid oil compositions provided herein, or
compositions comprising biological active(s) isolated from the salmonid o1l compositions
provided herein, are formulated for injection. In some embodiments, formulations suitable for
jjection may cOmprise one or MoTe aguecus or nou-aqueous vehicles, one or more
antiraicrobials, oue or roore antioxidants, one or more buffers, one or more bulking agents,
one or mote chelating agents, one or more solubilizing agents, one or more surfactants,

and/or one or more toniciy agenis.

[BB7S] In some embodiments, the salmonid oil compositions provided herein, or
compositions comprising biological active(s) isolated fror the salyoonid oil corapositions
provided herein, are formulated for topical administration. Forms suitable for topical
admunistration may include, for example, solution, lotion, cream, ointment, gel, paste, aerosol
foam or spray, powder, solid, or transdermal patch. In some embodiments, formulations

suitable for topical adnmunisiration may comprise water, oil, alcohol, propvlene glveol, one or

14
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more preservatives, one or more emulsifiers, one or more absorption promoters, and/or one or

more fragrances.

{3376} In some embodiments, the salmonid ol compositions provided herein, or
compositions comprising biological active(s) isolated from the salioonid o1l corapositions

provided herein, are administerad orally, inhaled, injected or administered topically.
Bosages

6677} In some embodiments, the methods provided comprise administering to the
homan 1n need thereof an effective amount of the salmonid o1l composition, or composition
comprising biological active(s) isolated from the salmonid o1l compositions provided herein,
In some vantations, an “effective amount” intends such amount of a composition or biclogical
active of the invention which should be effective in a given therapeutic form. In certain
variations, an effective amount of the salmomd oil composition, or composition conprising
biclogical active(s) isolated from the salmonid oif compositions provided herein, is an
amount sufficient to reduce eosinophil effector function in the human, and thereby treating
the human suffering from the conditions, diseases or disorders described herein, or alleviating

the existing symptoms of such conditions, diseases or disorders.

16078} In some variations, exemplary dosage levels of the salroonid o1l compositions
provided herein for a human may be between 4g and 10g per day, or between 4g and 6g per

day.

(6879} In some vanations, exemplary dosage levels of the isolated biological active(s)
from the salmonid oil compositions provided herein for a buman may be between 10mg and

1000mg.

{6880} The final dosage regimen is determined by the attending physician in view of
good medical practice, considering various factors that modify the action of the salmonid oil
composition, or composition comprising biological active(s) isolated from the salmonid oil
compositions provided herein, the identity and sevetily of the disease state, the
responsiveness of the subject, the age, condition, body weight, sex, and diet of the subject,
and the severity of any infection. Additional factors that can be taken into account include
tiroe and frequency of adoynistration, drug combinations, reaction sensitivities, and

tolerance/response 1o therapy. Further refinement of the dosage appropriate for treatment

(¥
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involving any of the formulations mentioned herein is done routinely by the skilled
practitioner without undue experimentiation, especially n light of the dosage information and

assayvs disclosed, as well as the pharmacokinetic data observed in human clinucal trals.

0081} An effective amount roay be in one or more doses, i.e.. a single dose or multiple
doses may be required to achieve the desired treatment endpoint. In certain embodiments, the
salmonid oif composition, or composition comprising biclogical active(s} isolated from the
salmonid oil compositions provided herein, are administered once, twice, or three times daily.
In certain embodiments, the salmonid ofl composition, or composition comprising biological
active(s} isolated from the salmonid oil compositions provided herein, are administered once
or twice daily. In certain embodiments, the salmonid oil composition, or composition
conprising binjogical active(s) isolated from the salmounid ol corapositions provided herewn,

administered once daily.
Articles of Manufacture and Kits

6082} The salmonid oil composition, of composition comprising biological active{s)
isolaied from the salmonid oil compositions provided herein, that may be formulated in one
or more pharmaceutically acceptable carriers, excipients or other ingredients can be prepared,
placed in an appropriate container, and labeled for treatment of an mdicated condition,
disease or disorder. Accordingly, in certain aspects, also provided is an article of
mamufacture, such as a container comprising a dosage form of salmonid oil composition, or
composition cornprising biological active(s} isolated from the salmonid oil compositions

provided herein, and a label containing instructions for use of such compositions or active(s}.

{6683} In some embodiments, the article of manufacture is a container comprising a
dosage form of salmonid oif composition, or composttion comprising biological active(s)
isolated from the salmonid o1l compositions provided herein, and one or more
pharmaceutically acceptable carriers, excipients or other ingredients. In one embodiment of
the articles of manufacture described herein, the dosage form is a svrup, capsule and soft gel

(including, for example, chewable gummies}.

G034} In certain aspects, kits also are provided. For example, in some embodiments, a kit
car comprise a dosage form of salmonid oil composition, or composition comprising
biological active{s) isolated from the salmonid oil compositions provided herein, and &

package ingert contaiming nstructions for use of the composition/active(s) in treatment of a

16
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condition, disease or disorder. The instructions for use in the kit may be for freating a
respiratory inflammation or inflammation of the respiratory tract, including, for example,
asthma. In one variation, the instructions for use i the kit may be for treating bronchaal
asthma. In another variation, the instructions for use in the kit mav be for treating severe

acute respiratory syndrome.

(6085 The labels and package inserts of the articles of manufacture and kits,
respectively, contain instructions for treating any of the conditions, diseases or disorders
described herein. In some embodimenis, the label contain mstructions for treatment of
inflammatory conditions, disorders or diseases, including respiratory conditions, disorders or
diseases. In some variations, the label contain instructions for treatment of a chronic
nflanmvatory disorder of the airways. frione vanation, the 1abel contain nstructions for
treatment of asthma, such as bronchial asthma and/or steroid treatment resistant asthma. In
other embodiments, the label contain instructions for treatment of a viral respirajory disease,
such as severe acule respivatory syndrome (including, for example, severe acute respiratory

syndrome caused by a coronavirus).

[3086] It should be understood that any of the salmonid ol compositions or composition
comprising biological active(s) isolated from the salmonid oil compositions described herein,
and any of the conditions, diseases or disorders described herein, may be used with the

various embodiments of the articles of manufacture and kits described herein.

ENUMERATED EMBODIMENTS

(G087} The following enumerated embodiments are representative of some aspects of the

mvention.

1 A method for freating an iflanmatory condition, disorder or disease in a human in
need thereof, comprising: admunistering to the human an effective dose of a corpposition
comprising salmonid oil or at least one biclogical active isolated from salmonid otf to treat

the inflammatory condition, disorder or disease.

2. A method for treating an eosinophilic inflarmamatory condition, disorder or disease in
a human in need thereof, comprising: admanistering to the hurman an effective dose of a
composition comprising salmonid oil or at least one biclogical active isolated from salmonid

oil to treat the eosinophilic inflammatory condition, disorder or disease,
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wherein the salmonid oil is obtained from mild enzvmatic hydrolysis of off-cuts of salmonid

fish, and/or

wherein the salmomd oil is produced without using one or more of the following processes or

conditions:

{1 mixing with 3 N or higher concentration of acid;

(i1} mixing with 3 N or higher concentration of base;

{111} fractional distillation;

{iv) reesterification;

(v} winterization;

{vi) 130°C or higher temperature; or

{vi) 2 atm or higher pressure.

3. The method of embodiment T or 2, wherein the inflammatory condition, disorder or

disease 1$ a chronic inflammatory disorder of the airways.

4. The method of embodiment 1 or 2, wherein the inflaromatory condition, disorder or

disease 15 asthma.

5. The method of embodiment I or 2, wherein the inflarnmatory condition, disorder or

disease is bronchial asthma.

6. The method of any one of embodiments 1 to 5, wherein the inflammatory condition,

disorder or disease is an gosinophilic inflammatory condition, disorder or disease.

7. A method for treating a respiraiory condition, disorder or disease in a human in need
thereof, comprising: adminisiering to the human an effective dose of a composttion
comprising salmonid ot or at least one biclogical active isolated from salmonid otl to treat

the inflammatory condition, disorder or disease.

8. A method for treating an eostnophilic respiratory condition, disorder or disease in a

human in veed thereof, comprising: admanistering to the huroan an effective dose of a
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composition comprising salmonid oil or at least one biclogical active isolated from salmonid

oil 1o treat the eosinophilic respiratory condition, disorder or disease,

wherein the salmomd oil is obtained from mild enzymatic hydrolysis of off-cuts of salmonid

fish, and/or

wherein the salmonid oil is produced without using one or mwore of the following processes or

conditions:

{i} mixing with 3 N or higher concentration of acid;

{i1) mixing with 3 N or higher concentration of base;

{111} fractional distillation;

{iv}) eestertfication;

{v} winterization,

{(vi) 130°C or higher teraperature; or

(vi) 2 atro or higher pressure.

9. The method of embodiment 7 or 8, wherein the respiratory condition, disorder or

disease 15 a viral respiratory disease.

16 The method of embodiment 7 or &, wherein the respiratory condition, disorder or

disease is severe acute respiratory syndrome.

11 The method of embodiment 10, wherein the severe acuie respiratory syndrome is

caused by a coronavirus.

i2. The method of any one of embodiments 7 to 11, wherein the respiratory condition,

disorder or disease 18 an eosinophulic respiratory condition, disorder or disease.

i3 A method for reducing eosinophil effector function in a human m need thereof,
comprising: admirustering to the human a composition comprising salmonid oil or at least

one biological active isolated from salmonid oil to reduce eosinophil effector function.
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14. A method for t reducing eosinophil effector fumnction in a human in need thereof,
comprising: admiristering 1o the human an effective dose of a composition comprising
salmonid o1l or at least ove biological active isolated from salmomd oil to treat the

eosinophilic respiratory condition, disorder or disease,

wherein the salmonid oil is obtained from muld enzymatic hvdrolysis of off-cuis of salmonid

fish, and/or

wherein the salmonid oil is produced without using one or more of the following processes or

conditions:

(i) mixing with 3 N or higher concentration of acid;

() muxing with 3 N or lngher concentration of base;

(i1} fractional distillation;

{iv) reesterification;

) winterization;

{vi) 130°C or higher teraperature; or

(vi} 2 atm or higher pressure.

15. The method of any one of the preceding embodiments, wherein the composition is

adsmuinistered orally.

i6. The method of any one of the preceding embodiments, wherein the composition is
inhaled.
17. The method of any one of the preceding ernbodiments, wherein the composition is

adnunistered nasally.

i8. The method of any one of the preceding embodiments, wherein the composition is
injected.
19. The method of any one of the preceding embodiments, wherein the composition i3

admiistered fopically.

20
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24 The method of any one of the preceding embodiments, wherein the human is largely

resistant to medical and surgical interventions for treating the condition, disorder or disease.

21 The method of any oue of the preceding embodiments, wherein the human exhibits

or has resistance fo steroid {reatments.

22, The method of anv one of the preceding embodiments, wherein the human has

steroid treatment resistant asthma.

~7

23 The method of any one of the preceding embodiments, wherein the effective dose of

the composition comprising salmonid ol is between 4 g and 6 g per day.

24. The method of any one of the preceding embodiments, wherein the effective dose of
the composition coroprising at least one biclogical active isolated from salmonid o1l is

between 10 mg and 1000 mg per day.

25. The method of any one of the preceding embodiments, wherein the administration
of the composition 1o the human reduces or delays the need to provide the human with

assisted respiration.

26. The method of any one of the preceding ernbodiments, wherein the salmonid oil 1s

enzy matically extracted salmonid oil.

27. The method of any one of the preceding embodiments, wherein the salmonid oil 1s

obtained from mild enzy matic hydrolysis of off-cuis of salmonid fish,

28. The method of ersbodiment 27, wherein the muld enzymatic hydrolysis uses

enzymes with less than 1% lipase activity.

29. The mwethod of any one of the preceding embodiments, wherein the salmonid oil

comprises iess than 0.3% free fatty acid

30. The method of any one of the praceding embodiments, wherein the salmonid oil

comprises microcolin

3L The method of any oue of the preceding embodiments, wherein the salmonid oil

comprises microcolin A,
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32. The method of any one of the preceding embodiments, wherein the salmonid oil
further comprises:

® caproic acid, caprylic acid, capric acid, lauric acid, behenic acid, lignoceric acid,
myrsioleic acid, heptadecencic acid, elaidic acid, gadoleic acid, erucic acid, brassidic aad,

nervonic acid, gamma finolenic acid, columbinic acid, stearidonic acid, mead acid, or dihomo

gamnma hinolenic acid, or any combination thereof]

(1) ligustilide, germacrene, thymol, eugenol, carvacrol, linalool, citronellol, terpineol,
hishalol, santalol, thujone, pinacarophone, ttalidone, hnalyl acetate, geranyl acetate,
citronellvl formate, helenalin, elecampane, furocoumarin, chavicol, sitosterol, stigmasterol. or

3-butyliden-4.5-dihydrophthalide, or any combination thereof;

(i1} iturin A, hoiamides, heronanudes, laxaphyein, apramides, dragonamides, gageotetrins,
tyngbyabelling, cvelodveiding, parguerine, purnilacidin, sulforeido hipopeptides, fengyeins,
mebamamides, microcolins, penicimutamides, sulfoglyeolipids, halovir, kahalalide, or tufisin,

or any combination of the foregoing;
{iv)  protectin; or

(v} fipoxin,

or any combination of (1)-{v}.

33. The method of any one of the preceding embodiments, wherein the composition i3

administered as a syrup, chewable, capsule or soft gel.
34, An article of manufacture, comprising;

a contamer comprising a composition comprising salmonid oil or at least one

biological active isolated from salmonid oii; and
a label containing instructions for use of such composition.

35, The article of manufacture of embodiment 34, wherein the salmonid oil is

enzyvroatically extracted salmonid oil.

36. The article of manufacture of embodiment 34, wherein the salmonid oil 15 obtained

from ould enzyroatic hydrolvsis of off-cuts of salmorud fish,
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52
~3

An article of manufacture, comprising:

a container comprising a composition comprising salmonid oil or at least one

biological active isolated from salmonid oil; and
a label containing instructions for use of such composition,

wherein the salmonid oil is obtained from mild eneymatic hydrolysis of off-cuts of

salmonid fish, and/or

wherein the salmonid oil is produced without using one or more of the following

processes or conditions:

{1} mixing with 3 N or higher concentration of acid;

{i1} mixing with 3 N or higher concentration of base;

{111} fractional distillation;

(iv) regstertfication;

{v} winferization;

{vi) 130°C or higher ternperature; or

{vi) 2 atm or higher pressure,

38. The article of manufacture of any of the embodiments 34 1o 37, wherein the label

contains instructions for use directed to reduction eosinophil effector function in a human in

need thereof.

39. The article of manufacture of any of the embodiments 34 to 37, wherein the label
contains mstructions for use directed to treatment of an eosinophilic inflammatory condition,
disorder, or disease in a human in need thereof

40, The article of manufacture of claim 39, wherein the eosinophilic inflammatory

condition, disorder or disease is a chronic inflamamatory disorder of the airwayvs.

41 The article of manufacture of claim 39, wherein the eosinophilic inflammatory

condition, disorder or diseass is asthna.
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42. The article of manufacture of claim 39, wherein the eosinophilic inflammatory

condition, disorder or disease is bronchial asthima.

~
i
7

43, The article of manufacture of any of the embodiments 34 to 37, wherein the label
containg nstructions for use directed to treatment of an eosinophilic respiratory condition,

disorder, or disease in a human in need thereof.

44 The article of manufacture of embodiment 43, wherein the eosinophilic respiratory

condition, disorder or disease is a viral respiratory disease.

45. The article of manufacture of embodument 43, wherein the eosinophilic respiratory

condition, disorder or disease 1s severe acute respiratory svadrome,

46. The article of manufacture of embodiment 43, wherein the severe acute respiratory

syndrome s caused by a coronavirus.

47. The article of manuofacture of any one of embodiments 38 to 46, wherein the human
is largely resistant to medical and surgical interventions for treating the condition, disorder or

disease.

48, The article of moanufacture of any one of erubodirents 38 to 46, wherein the human

exhibiis or has resistance to steroid treatments.

49, The article of manufacture of any one of embodiments 38 o 46, wherein the human

has steroid treatment resisiant asthma.

50. The article of manufacture of any one of embodiments 34 {0 49, wherein the label
coutains mstructions for use indicating effective dose of the composition comprising

salmonid oil as between 4 g and 6 g per day.

51. The article of manufacture of any one of embodiments 34 0 49, wherein the label
contains instructions for use indicating effective dose of the composition comprising at least

one biological active isolated from salmonid ol as beiween 10 mg and 10600 mg per day.

52, The article of manufacture of any one of embodiments 34 to S1, wherein the
adnunistration of the composition to the human reduces or delays the need to provide the

human with assisted respiration.
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53. The article of manufacture of any one of embodiments 34 to §1, wherein the nuld

enzymatic hydrolysis uses enzymes with less than 1% lipase activity.

34, The article of manufacture of any one of embodiments 34 to S3, wherein the

salmontd oil coroprises less than 0.5% free fatly acid.

55. The article of manufacture of any one of embodiments 34 to 54, wherein the

salmonid oil comprises microcolin.

56. The article of manufacture of any one of embodiments 34 to 35, wherein the

salmonid oil comprises microcolin A

57. The article of manufacture of any one of embodiments 34 1o 36, wherein the

salmonid oil comprises:

6] caproic acid, caprylic acid, capric acid, lauric acid, behenic acid, lignoceric acid,
mysstoleic acid, heptadecenoic acid, elaidic acid, gadoleic acid, erucic acid, brassidic acid,
nervonic acid, gamma linolenic acid, columbinic acid, steandonic acid, mead acid, or dihomo

ganuna linolemic actd, or any combination thereof,

(i1} higustilide, germacrene, thymeol, eugenol, carvacrol, linalool, citronellol, terpineoi,
bisbalol, santalol, thujone, pinacamphone, italidone, linalyl acetate, geranyl acetate,
citronellvi formate, helenalin, elecampane, furocoumarin, chavicol, sitosterol, stigmasterol, or

3-butyliden-4,5-dihy drophthalide, or any combination thereof,

(i1} turin A, hoianudes, heronanudes, laxaphycin, apranudes, dragonanudes, gageotetring,
lyngbyabellins, cyclodycidins, parguerine, punulacidin, sulforeido Hpopeptides, fengyeins,
mebamamides, microcoling, penicimutamides, sulfoglveolipids, halovir, kahalalide, or tuftsin,

or any combination of the foregoing,
(v}  protectin; or

(v} Lipoxin,

or any combination of {i)-(v}.

38. The article of manufacture of any one of embodiments 34 to 57, wherein the

composition is adnunistered orally, inhaled. injected, or administered topically.

N\
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59. The article of manufacture of any one of the embodiments 34 to 58, wherein the

composition is provided in a dosage form.

64, The article of manufacture of any one of embodiments 34 to 59, wherein the dosage

form is a svrup, chewable, capsule or soft gel.
61. A kit, comprising;

a dosage form of a composition comprising salmonid oil or at least one biological
active isolated from salmonid otl; and

a package insert containing instructions for use of such composition.
62. The kit of embodiment 61, wherein the salmonid il is enrymatically extracted

salmonid oil.

63. The kit of embodiment 61, wherein the salimonid oil is obtamed from nuld

enzymatic hydrolysis of off-cuts of salmonid fish.

64. A kit, comprising:
a dosage form of a composition comprising salmonid oil or at least one biological

active isolated from salmonid oil; and
a package insert containing instructions for use of sach composition,

wherein the salroonid oil is obtained from mild enzymatic hvdrolysis of off-cuts of

salmonid fish, and/or

wherein the salmomid oil is produced withowt using on or more of the following

processes or conditions:

{i) mixing with 3 N or higher concentration of acid;
{i1) mixing with 3 N or higher concentration of base;
{11} fractional distiliation;

{iv) reesterification;

{v} winterization;
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(vi) 130°C or higher temperature; or
(vi) 2 atm or higher pressure.
65. The kit of any of the embodiments 61 to 64, wherein the label contains instructions

for use directed to reduction eosinophil effector function in a human in need thereof.

66. The kit of any of the erobodirvents 61 to 64, wherein the label contains nstructions
for use directed to treatment of an eosinophilic inflammatory condition, disorder, or disease

in a human in need thereof.

67. The kit of embodiment 66, wherein the eosinophilic inflammatory condition,

disorder or disease is a chronic mftammatory disorder of the airways.

68. The kit of embodiment 66, wherein the eosinophilic inflammatory condition,

disorder or disease is asthma.

69, The kit of embodiment 66, wherein the eosinophilic mflammatory condition,

disorder or disease is bronchial asthma.

70, The kit of any of the embodiments 61 to 64, wherein the label contains instructions
for use directed to treatment of an cosinophilic respiratory condition, disorder, or disease in a

human in need thereof

71 The kit of embodiment 70, wherein the eosinophilic respiratory condition, disorder

or disease is a viral respiratory disease.

72. The kit of embodiment 70, wherein the eosinophilic respiratory condition, disorder

or disease is severe acule respiratory syndrome.

73. The kit of embodiment 72, wherein the severe acuie respiratory syndrome 1s caused

by a coronavirus.

74. The kit of any one of embodiments 63 to 73, wherein the human 1s largely resistant

to medical and surgical interventions for treating the condition, disorder or disease.

75. The kit of any one of embodiment 65 to 73, wherein the human exhibits or has

resistance (o sterord treatments.



WO 2021/207367 PCT/US2021/026193

76. The kit of any one of embodiment 65 to 73, wherein the human has steroid

treatment resistant asthma.

77. The kit of any one of embodimenis 61 to 76, wherein the package insert containg
mstructions for use indicating effective dose of the composition comprising salmonid oil as

between 4 g and 6 g per day.

78. The kit of anv one of embodiments 61 to 77, wherein the package insert containg
instructions for use indicating effective dose of the composition comprising at least one

hiological active isolated from salmonid oil as between 10 mg and 1000 mg per day.

79. The kit of any oue of embodiments 61 to 78, wheretn the admunistration of the
composition to the human reduces or delays the need to provide the human with assisted

respiration.

80, The kit of any one of embodiments 61 1o 79, wherein the mild enzymatic hydrolysis

uses enzymes with less than 1% lipase activity.

gL The kit of any one of embodiments 61 to 80, wherein the salmonid oil comprises

less than 0.5% free fatty acid.

82 The kit of any one of embodiments 61 to 81, wherein the salmonid oil comprises
microcolin.
3. The kit of any one of embodiments 61 to 82, wherein the salmond oil comprises

mucrocolin A

34. The kit of any oue of embodiments 61 to 83, wheretn the salmounid ol cornprises:
(i) caprotc acid, caprylic acid, capric acid, lauric acid, behenic acid, hignoceric acid,

myrstoleic acid, heptadecenoic acid, elaidic acid, gadoleic acid, erucic acid, brassidic acid,
nervoni¢ acid, gamma linolenic acid, columbinic acid, steanidonic acid, mead acid, or dihomo

gamma linolenic acid, or any combination thereof]

(11} hgustilide, germacrene, thymaol, eugenol, carvacrol, linalool, citronellol, terpineoi,
bisbalol, santalol, thujone, pinacamphone, italidone, linalyl acetate, geranyl acetate,
citronellvl formate, helenalin, elecampane, furocoumarin, chavicol, sitosterol, stigmasterol, or

3-butyliden-4,5-dihydrophthalide, or any combination thereof]
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(i1} iturin A, hoiamides, heronanudes, faxaphyein, apramides, dragonamides, gageotetring,
tyngbyabeliing, cyvclodyciding, parguerine, pumilacidin, sulforeido hipopeptides, fengycins,
mebamamides, microcolins, pemcimutanides, sulfoglycolipids, halovir, kahalahde, or tufisin,

or any combination of the foregoing;
{iv}  protectin; or

(v} lipoxin,

or any combination of (1)-{v}).

8S. The kit of any one of embodiments 61 to 84, wherein the composition is

administered orally, inhaled, injected, or administered topically.

86. The kit of any one of embodiments 61 to 85, wherein the composition is provided in

a dosage form.

87. The kit of any one of embodimenis 61 to 86, wherein the dosage formis a syrup,

chewable, capsule or soft gel.
EXAMPLES

088} The presently disclosed subject matter will be better understood by reference to
the following Exaroples, which are provided as exemplary of the invention, and not by way

of linutation.

Example 1

Anti-inflanmatory effects of enzymatically extracted sabmonid oif
[6689] This example explores the anti-inflammatory effects via a reduction i eosinophil
effector function m enzymatically extracted salmonid oil. The enrymatically extracted
salmonid oil used in this example is Brilliant Salmon Gil {(commercially available from
Hofseth BioCare ASA}, also referred to herein as “SO7. Three in-vitro assavs were usad that
measured (1} eosinophil shape change in normal polymorphonuclear leukoeytes (PMNL), (i)
integrin upregulation in normal PMNL, and (i) an apoptosis assav in allergic human purified

peripheral blood eosinophils, to explore this hypothesis.
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Shape change assay

3050} PMNL samples were pretreated with 3 pg/mb ApoA-IV {positive control}, 100
pg/mL SO, and formulation vehicle {negative control) for 30 mimutes and stimulated with
serial dilutions of CCL11 for 20 minutes at 37 °C. Shape change was monitored by flow
cvtomeiry as the increase of forward scatter (FSC} and was expressed as percent of the
vehicle response. Note, eosinophils are distinguishable from neutrophils by their S8C

properties and autofluorescence.

3091 The chemotactic factor, CCL11, was used o prime eosinophils to immediately
prepare for diapedesis through the endothelium by rearranging their cytoskeleton. This
morphoiogical change was detected by flow cytometry as an increase in the forward scatter
properties of these cells. The effects of SO at 100 pg/ml was studied and compared to the
known effect of 3 pg/ml ApoA-IV on eosinophil shape change in healthy donor PMNL
samples. The pretreated samples were stimulated with serial dilutions of CCL11, and shape
change was monitored by flow cytometry. As can be seen in Table 1 below and in FIG. 1,
100 pg/mb of SO led to a visible decrease of eosinophil shape change as compared {o

vehicle.

Table 1. Shape change {100% as baseline} of PMNL stimulated by varying concentrations of

CCL1L, with different pretreatment conditions.

CCL1Y Yehicle 3 pg/ml APOA-IV] 100 pg/ml 8O
{n} (%o} (%6} (%)
0.05 101 160 101
010 105 103 103
0.25 108 103 106
0.50 110 106 108
0.75 122 108 114
1.00 120 109 116
2.5G 119 109 113
5.00 117 107 110

CR11b Gotegrind upregulation assay

(0692} PMNL saroples were pretreated with 3 ug/mb ApoA-TV {positive control), 100

pg/mb SO, and formulation vehicle (negative control) for 30 minutes and incubated with
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serial dilutions of CCL11 for 30 muinutes at 37°C. Samples were stained with
anti-CD16-PE-Cy S and anti-CD11b-PE (ICRF44) antibodies. Eosinophils were ideniified as

CD16 negative celis. CD11b upregulation was analvzed by flow cytometry.

{6693} A precondition for eosinophil nugration is upregulation of adhesion molecules
such as the amf2 integrins (CDI1H/CD18). Similar to the effect observed on shape change
above, SO and ApoA-TV clearly reduced the presence of CD11b molecules on the cell
surfaces by 20-30% (at opturum around 2-4 oM CCL11 concentrations) as shown in Table 2

below and in FIG. 2.

Table 2. CB11b change (100% as baseline) on PMNL surface stimulated by varving

concentrations of CCL11, in different pretreatment conditions.

CCLit Vehicle Jpgml APOA-IV] 108 pg/ml SO
{nl} (%o} {%o) (%o}
.01 101 95 96
0.50 104 103 105
1.00 i34 122 128
2.50 142 123 136
5.00 147 125 133
10.00 135 1i4 129

Apopiosis assay

16094} The allergic human eosinophils were placed in RPMI 1640 mediuwm supplemented
with 1L-5 (50 pM}. 1% FBS and PenStrep in the presence of 3 pg/mL ApoA-IV (positive
control), 100 ug/mL SO, and formulation vehicle {(negative control). Aliquots were removed
after 138 hr incubation, washed twice in PBS, and resuspended in binding buffer. The
cosinophul cells were stained using the Armexin V-FITC Apoptosis Detection Kit L, (Sigma
Aldrich) and immediately analyzed by flow cytometry. Each sample was acquired for 1 min,
and the total number of eosinophils gated on a forward scatter/side scatter plot and the

percentage of live cells (annexin Vneg) and apoptotic cells (annexin Vpos) was recorded.

6005} ApoA-TV and SO both accelerated eosinophil apoptosis in these allergic donor
cells. The percentage of live cells {annexin Voeg) decreased from 57.6% + 4.5 in the vehicle
treatment 10 31.5 = 2.3% in 3 ug/mb. ApoA-IV-treated eosinophils (positive control) and 41.6

+ 3.0% in 100 pg/mLl SO-treated eosinophils. Both ApoA-IV and SO also increased the
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percentage of apopiotic cells (annexinVpos) from 44.1 + 2 9% (vehicle ireatment} 1o 60 +

3.8% with 3 pg/mL ApoA-IV and 54.4 + 2. 5% with 100 pg/mL SO.
Conclusion

(6096} The results of this example demonstrated that SO had potential therapeutic
pronuse for the treatment of allergic and inflammatory conditions, particularly those
involving eosinophil effector flmctions. Specifically, 8O at 100 pg/mL was observed to
inhibit eosinophil response to chemoattractant CCL11 in a Shape Change assay. Farther, SO
at 100 pg/ml was observed fo iuhibit eosinophil response to chemoattractant CCL11 in an
integrin (CD11b) surface upregulation assay. Finally, SO was observed to enhance apoptosis

int eosinophils sourced from allergic individuals.

Example 2

Effects of various processing conditions on the anti-inflammatery efficacy of
enzymatically extracted sabmonid oif

{6097} This example compared the effects of various processing conditions {e.g., heating,
acid and base treatment) on the andi-inflammatory efficacy of enzymatically extracied
salmonid o1l via a reduction in eosinophil effector function. The enzymatically extracted
salmonid oil used in this example is Brilliant Salmon (il {commercially available from
Hofseth BioCare ASA), also referred to herein as “SO”. The same three iz vifre assays
describad in Example 1 above were used to explore the effect of processing treatments on
SO, as well as to compare the effect against those of krill oil and standard 18/12 fish oil
(referring to 18% DHA and 12% EPA content in the fish oil). The Knill oil and the standard
18/12 fish ol were Kirkland Signature Knill Od and Kukland Signature Wild Alaskan Fish
Oil, both sourced from Costeco, USA.

Shape change assav

(6098} PMNL samples were pretreated with 100 ug/mb 8O, heat, acid and base treated
SO, krill o1], standard 18/12 fish oil, and formulation vehicle (negative control) for 30
munuies and stimulated with serial ditutions of CCL11T for 20 nunutes at 37 °C. Shape change
was monitored by flow cytometry as the increase of forward scatter (FSC) and was expressed
as percent of the vehicle response. Eosinophils were distinguishable from newirophils by their

SSC properties and auto-fluorescence.
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[3059] The chemotactic factor, CCL11, was used {o prime eosinophils to immediately
prepare for diapedests through the endothelium by rearranging their cytoskeleton. This
morphological change was detected by flow cytoroetry as an inerease in the forward scatter
properties of these cells. The effects of SO at 100 pg/ml was studied and compared to the
various processing treatments on 80, krill oil and standard 18/12 fish oil on eosinophil shape
change in healthy donor PMNL samples. The pretreated samples were stimulated with serial
dilutions of CCL11, and shape change was mornitored by flow cyvtometry. As can be seen in
Table 3 below and in FIG. 3, the various processing treatments with heat, acid or base
significantly reduced the efficacy of the SO in this assay. Further, krill ol showed no change
from Vehicle. The sample of standard 18/12 fish o1l showed some efficacy (~33% of the SO

response} as compared to the formulation vehicle in this assay.

Table 3. Shape change (100% as baseline} of PMNL stimulated by varying concentrations of

CCL1E, with different pretreatment conditions.

((;;/;;1 Vebicle | s0 | heat | A o Base g o ; éf{zglﬁ
0.05 101 101 160 100 99 101 100
0.10 105 163 104 104 105 4 104
025 109 106 108 109 108 109 107
.50 111 107 ii2 it 112 ii2 109
0.75 123 12 118 121 122 120 017
1.00 122 i 19 118 124 120 116
2.50 119 112 117 1i9 1260 i20 6
5.00 117 109 15 116 116 s 114

CD11b (integrin} upregulation assay

(0100} PMNL samples were pretreated with 100 ug/mi 8O, heat, acid and base treated
SO, krill o], standard 1812 fish oil, and formulation vehicle {negative conirol) for 30
minutes and incubated with serial dilutions of CCL11T for 30 mimutes at 37°C. Samples were
stained with anti-CD16-PE-Cy5 and anti-CDHB-PE JCRF44) antibodies. Eosinophtls were

identified as CD16 negative cells. CD11b upregulation was analvzed by flow cytometry.

3101} A precondition for eosinophil migration is upregulation of adhesion molecules

such as the amB2 integrins (CDT1H/CDIE). Similar to the effect seen in Example 1 above,
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SO clearly reduced the presence of CD11b molecules on the cell surfaces by about 30% (at
an optirnum about 2-4 nM CCL11 concentration} whereas none of the other samples showed

any difference from the formulation vehicle, as shown i Table 4 below and 10 FIG 4.

Table 4. CB11b change (100% as baseline) on PMNL surface stimulated by varving

concentrations of CCL11, in different pretreatment conditions.

0.01 101 96 106 101 100 99 98
8.50 104 102 105 104 163 103 104
1.60 i34 121 132 i35 132 136 131
2.50 142 123 140 141 141 146 137
5.60 147 122 148 145 148 146 144
10.06 i35 113 134 i34 136 136 131

Apoptosis assay

(6162} The alfergic huran eosinophils were placed in RPMI 1640 mediunm supplemented
with IL-5 (50 pM), 1% FBS and PenStrep in the presence of 100 ug/mb SO, heat, acid and
base treated SO, krill oil, standard 18/12 fish oil, and formudation vehicle (negative control}.
Aliquots were removed after 18 hr incubation, washed twice in PBS, and resuspended n
binding butfer. The eosinophil cells were stained using the Annexin V-FITC Apoptosis
Detection Kit {, (Sigma Aldrich) and immediately analyzed by flow eytometry. Each sample
was acquired for 1 min, and the {otal number of eosinophils gated on a forward scatter/side
scatter plot and the percentage of live cells (annexin Vneg) and apoptotic cells (annexin

Vpos) was recorded.

[6163] SO again accelerated eosinophil apoptosis in these allergic donor cells as shown in
Example § above. The percentage of live cells (annexin Vneg) decreased from 59.3% + 4.1 in
the vehicle treatment 1o 40.2% + 3.8 in 100 pg/mL 8O-treated eosinophils. SO also increased
the percentage of apoptotic cells {annexinVpos) from 46.53% = 2.7 {vehicle treatment) to
52.6% + 3.8 None of the other treatments showed any significant change in percentage of
live cells {annexin Vneg) from vehicle treatment. (Heat ~ 57.0% + 3.8 ; Acid - 60.9% + 3.3 ;

Base-593%+ 27 Kell - 533.2% £ 3.6 Fishoil - 32.1% + 4.3}
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Conclusion

[3104] The results of this example demonstrated that heating SO or contacting it with a
mild acid or base reduces/removes its potential therapeutic application for the treatment of
allergic and mflammatory conditions, particularly as shown in these eosinophil effector
function in vifro resulis. These results show that heating or acid or base ireatment
significantly degrades/eliminates the active components present in SO which accounts for the
positive eosinophil effector function results observed. Further, krill o1 does not seem to
contain these components, and the standard 18/12 fish oil may contain a very small amount of
these components as shown by a slight positive result in the single shape change assay but an
absence of response in the Cdl1b upregulation or Apoptosis. Finally, without wishing to be
bound by any theory, it the fatty acids present in the oils may not play a role in this efficacy
since (a) no change in fatty acid composition was noted in SO after the heating or acid/base
treatment and (b) fish oil and 8O show a very similar fatty acid profile and are both in the

natural friglvecende ester form.
Example 3

Cemparative in-vive study evaluating anti-inflammatery effects of enzymatically

extracied salmonid oif

[3105] This example compares the effects of OmeGo® Salmon oil {enzymatically
extracted salmon oil commercially available from Hofseth BioCare ASA) with the effects of
cod liver oil, Fevipiprant (as the positive control) and Linoleic acid {as the negative control}
on chemotaxis and chemokinetics to leukotriene B4 and eosinophil viability in guinea pig

pertioneal eosinophils.
(6166} The test items in this example include:

- OmeGo® Salmon Ol (enzymatically extracted salmon ¢il commercially available
from Hofseth BioCare AS A, also referred to herein as “OmeGo™)

- SEACOD Cod Liver Qi {also referred to herein as “SEACOD™)

- Fevipiprant; and

- Linoleic acid

W
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(3107} The animals used in this example were from the species Cavig porcellus {Guinea
Pig). A total of 21 male guinea pigs weighing between 200-250 g were selected. These
anironals were manually randomazed mnto 7 groups 1.e. G and G2 {OmeGo Salmon ol 30 and
300mg/kg). G3 and G4 (SEACOD 30 and 300 mg/ k), G5 and G6 were positive control
{Fevipiprant 5 and 20 mg/kg) and G7 was negative control (linoleic acid 300mg/kg) wherein

each group consisied of 3 animals.

Preparation of Test e Formulation

[3108] OrmeGo and SEACOD were encapsulated in capsules. The ol inside the capsule
was coliected using a syringe. Appropriate amount of the test item was weighed and
suspended in the normal saline. At the time of dosing, the test item formulation was kept on

magnetic stirrer {0 maintain homogeneity.
General Method

(6109} Guinea pigs were sensitized to create muld eosinphilia by intraperitoneal injection
of Polymyxin B {1 mg/animal} once a week for 6 weeks. Polymyxin B was given by
dissolving i in (.9 % saline solution. Each animal was injected with 0.5 mL of 0.9 % saline
containing 1 mg of Polymyxin B. In week 6, in addition to the Polymyxin B, animals were

injected with test tiems belonging to their specific group, as shown in Table 3 below,

Table 5. Groups and Group Size

Group Mo, Treatment Poge AI:?;H(;;
Gl OmeGo Salmon oil (CARDIO sofigels) 30 mg/kg 03
G2 OmeGo Salmon oil (CARDIO sofigels) 300 mg/ke 03
G3 SEACOD (Cod Liver Oil Capsule) 30 mg/kyg 03
G4 SEACOD (Cod Liver Oil Capsule) 300 mg/kg 03
G5 Fevipiprant — PC 5 mg/kg 03
Go Fevipiprant - PC 20 mg/kg 03
G7 Linoleic acid - NC 300 mg/kg 03

Key: No. = Number, NC= Negative Control, PC - Positive Control.

Method of Dosing and Collection of Iniraperitoneal Fluid
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(4118} Antmals were treated with Polymyxin B through an mtraperitoneal injection.
Along with Polymyxin B even the test ilems were given through the intrapertioneal route. In
the 6th week amimals were anesthetized using isoflurane and the intraperitoneal fluid was
collected by injecting 50 mL of saline iy the peritoneum cavity. After massaging the
abdomen for 15 seconds the fluid was drained and collected in the centrifuge tubes. Around
30-35 mi of fuid was collected from each animal. Thas flurd was centrifuged for 10 nuns
(400 x g 4°C) and was resuspended in FBS (Fetal bovine serum) medium. Following thus
step, the fluid was recentrifuged for 10 min (400 x g 4 °C) and the cell pellet was analyzed
for chemotactic and chemokinetic responses of gosinophils o leukotriene B4 and cell counts

using a 96-well nucrochemotaxis test chamber.

(6111} Eosinophils were recovered at greater than 90% purity using a modified procedure
reported by Fukusa et al. (Increased numbers of hypodense eosinophils in the blood of

patients with bronchial asthma. Am. Rev. Respir. Dis. 1985; 132:981-985}.

Frequency of the Dosing

6112} The animals were treated with Polymyxin B saline solution once every week for
continuously 5 weeks and in the Gth week along with the Polymyxin B test ilem was given as

per the groups. Each animal received 1 mg of Polymyxin B.
Blood Collection

16113} Blood was collected on previous day of first dosing and on the last day of the
study. Through retro-orbital plexus around 1.5 mb of blood was collected for each animal
and from this plasma was separaied and stored at -20 °C for further anti~inflaromatory

biomarker assays.
Observations

(0114} Chemotactic and Chemokinetic Activities to Leukotriene B4. The chemotactic and
chemokinetic activities were measured by the Bovden chamber method using a 96-well
mucrocharnber and expressed as the number of eosinophils counted on the membraoe filter
wunder x400 magnification (cells/five fields). The chemokinetic activity to leukotriensg B4 was
examined by placing the same concentration of leukotriene B4 (0.1 uM) in both

compartments of the chamber. Viability of the eosinophils was determined by the Trypan
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blue dye exclusion test after incubation for 90 min. All samples were assayed in duplicate.
Blood was also collected on the same day and plasma was separated and stored at -20 °C for

follow-on anti-inflaromatory biomarker assays.

(0118}  MortalityMorbidity: All animals were observed at Jeast twice daily (rooming and

evening} for morbidity and mortality, throughout the acclimatization and the study period.

6118} Clinical Signs of Toxicity: Chinical signs were observed after test item
administration and all the other days throughout the stady period for all the animals. The cage
side observations included (but not linuted to) changes in skin and fur, eves and mucous
membranes, as well as respiratory, circulatory, autonomic and central nervous system,

somatomotor activity and behavior pattern.

6117} Rody Weight: Animals were weighed during randonuzation, at start of treatment

and weekly therealter, until the end of expenimental period.

(0118} Fvaluation of Results/ Statistical Analysis: Raw Data were processed using
Statistical Software Sigma Plot 14, The mean and Standard Deviation were calculated using
the Software and all data were summarized in tabular form. All continuous data like the body

weight was checked for their normality and for homogeneous data, ANOV A was used.

Results and Discussions

10119 Chemotactic and Chemokinefic Activiries to Leukorriene B4 Data are preseunted

for individual animals in each group in Table 6.

Table 6. Summary of Pretreatioent with Test Item on chemotactic (A) and cherokinetic (B)
activities to leukotriene B4 (0.1 oM} in eosinophils obtained from guinea pig peritoneurn.

Group Dose (mglkyg bw) {A) (8}
Cells/ fields Cells/ ficlds
&1 30 465 | 460 | 470 240 235 4§ 225
G2 360 375 1 350 | 380 150 15¢ 1 160
G3 36 745 | 730 | 720 1 340 | 325 i 330
G4 340 700 | 70 | 683 298 300 1 315
G3 g 425 1 390 | 420 § 290 | 280 i 290
G6 26 320 | 325 | 330 160 175 165
G7 340 TI0 1 790 | 760 335 360§ 340
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of the ammals from all the 7 groups throughout the study period.

[0121]

any of the groups.

[0122]

Mortaiity/Morbidity. No treatment related mortality /morbidity were noted in any

Clinical Signs of Toxicity: No treatroent related chinical signs were observed in

Body Weight and Body Weight Gain: Mean body weights in the study showed no

statistically sigmificant difference in any of the groups throughout the study period (see Table

7). Percentage change in the body weight with respect to day | also showed no statistically

significant difference in any of the groups throughout the study period (see Table 8).

Table 7, Summary of Percent Change in Body weight with Respect to Day ©

Baose
~ {mg/kg of ) " 5 .
Group body Bay & i3 22 29 36
weight}
Mean 10.38 18.82 31.90 4653 | 6271
Gl 36
5D 7.52 14.31 18.03 18.86 | 27.00
Mean 4.68 8.37 2710 35.3 44 82
G2 304 -
sSD 592 11.83 3.55 7.88 13.68
Mean 9.70 13.56 29723 32.91 | 4532
G3 30 - -
5D 9.65 8.87 i9.13 1930 712
Mean 6.68 12,30 i9.36 3288 | 4494
G4 300
SD 11.85 17.37 22.40 28.60 | 35.03
Mean 14.31 14.49 36.25 4930 | S7.70
G8 5
SD HL1s 13.03 25.62 3345 | 2777
Mean 7.95 15.74 31.78 45.78 | 59.30
Go 28
SD 9.79 16.85 19.70 19.48 | 18.60
) Mean 17.89 1938 25.44 39.07 | 4873
G7 300
SD 11.02 9.84 12.22 1855 | 2484

Table 8. Summary of Mortality and Morbidity.

Dose

Neo. of Incidence /

Group {mg/kg bw) No. of Animals Observation
G 30 03/03 No moortality/ morbidity
G2 300 03/03 No mortality/ morbidity
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G3 30 03/03 No mortality/ morbidity

G4 300 03/03 No mortality/ mworbidity

G5 5 (43/03 No mortality/ morbidity

Go 20 (13703 No mortality/ morbidity

G7 300 03/03 No mortality/ morbidity
Conclusion

16123} Mild eosinophilia condition was created in ali the animals using Polymyxin B.
After administering the test item the Totraperitoneal fluid was successfully collecied from all

the animals in 6th week of the study.

124 The results of this example demonstrated that pretreatment with CARDIO oil (30
mg/kg i.p., o= 3; 300 me/kg i.p., n=3) significantly inhibited the epsinophil chemotactic and
cherpokinetic activities in a dose~dependent roanner. Maxuoum inhibition (300 mg) was
50.7% for chemotaxis and 55.6% for chemokinests, when compared to the linoleic acid
negatice control. Pretreatment with SEACOD (30 mg/kgip, n =3 300 mg/kg i.p., n=3)
and hnoleic acid (100 mg/kg i.p., n=3} did not inhtbit eosinophil chemotactic and
chemokinetic activities. Pretreatmoent with positive control Fevipiprant (3 mg/kg t.p., n=3; 20
mg/kg i.p., =3} also significantly inhibited the eosinophil chemotactic and chemaokinetic
activities in a dose-dependent manner. Maxiroum inhibition (20mg) was 68.0% for
cherpotaxis and $1.7% for chemokinesis, when compared to control. The viability of
eosinophils after a 90-min incubation with leukotriene B4 was greater than 96% in all

treatment groups.

Example 4
Eosinophil modulating properties of OmeGe® Salmon oil in Heuse Dust Mite (HOM)

extract-induced murine asthma model

[4125] This example demonstrates eosinophil-modulating properties of OmeGo® Salmon
oil {enzy matically extracted salmon oil commercially available from Hofseth BioCare ASA)
in a House Dust Mite (HDM) extract-induced murine asthma model. For this purpose, normal
saling (N8} was used as a vehicle control and Apolipoprotein A-IV {(ApoA-1V) was used as a
posttive control, respectively. The study involved induction of asthmatic condition in mice

using HDM extract and sinuidtaneous evaluation of the effects of OmeGo Salmon oil
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{CARDIQ softgels; 20 or 60 pg/animal} and ApoA-IV {5 pg/animal; as a positive control) on

eosinophil modulation in mice.

3126} Mo mortality or morbidity was observed during the course of the freatment. No
chinical signs or symptoms were observed in any of the aniroals of all the groups. Amimals
across all the groups did not show any statistical variation in the body weight as well as in the

% body weight change throughout the study period.

16127} On dayv 1, all 20 mice were anesthetized and sensitized intranasally with 1 ug
HDM protein in 40 ul. PBS. From day 7 to day 11, all 20 mice were challenged by daily
intranasal application of 10 pg HDM protein in 40 ul PBS. Mice were randomly divided into
four groups with five mice in each group for differential treatment from day 7 to dav 14.
From day 7 to day 14, each animal in the first group (G1) received 100 pl NS; each animal
in the second group (G2} received 20 pg CARDIO in 100 pb NS; each animal in the third
group {33) received 60 ng CARDIQ in 100 uL NS; and each animal in the fourth group (G4)
received 5 ug ApoA-IV m 100 L. NS,

16128} The Broncho-Alveolar Lavage (BAL) fluid and spleen were collected from all 20
mice on day 13, and cellulanty of the collected samples were analyzed by Jow cylometry. As
summarized in Table O below, total cell count (eosinophils, alveolar macrophages,
tymphocyies, monocytes, and neutrophils) in BAL fluid significantly reduced in G3 (60 ug
CARDIO/animal; P <0.01) and G4 (5 ug APOA-TV/animal; P <0.05) as compared to G1.
However, significant reduction of the eosinophils in the BAL fhuid was only observed in G3
{60 pg CARDIO/animal; P <0.01} as compared to G1. Further, percentage of eosinophils in
spleen tissue significantly decreased in G3 (60 ug CARDIOG/animal, P <0.001) and G4 (5 ug
ApoA-TV/amimal; P <0.01) as compared to Gl BAL fluid and spleen sarople analysis
showed that treatment of 60 pg CARDIO/animal helps in ameliorating airway eosinophilia inn

mice.
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Dose and Cell count in BAL fluid Percem .
Group . eosinophil in
material Total cell count | Eosinophil count | gpjaen tissue
Mean 62740 37940 332
Gl MNormal saling Sb 12754 7284 (.32
N 5 5 3
Mean 56660 40380 3.38
G2 m&fﬁgﬁal; SD 7898 5391 0.50
N 5 5 5
Mean 36480 21900 2.06
G3 6()(;%1&;3@; SD 8107 4285 0.29
o N 5 5 5
Mean 41760 28220 2.34
G4 qgﬁg‘g?{ﬂ SD 12536 8343 0.48
N 5 3 5
Conclusion
31297 Asthma condition was created in all the animals using HDM extract. After

adiministering the test ttems, the BAL fluid was successfully collected from all the animals on
the 15th day of the study. Admunistration of 60 pg CARDIO/animal was able to reduce the
Eosmophilia condition in the murine asthma model, as reflected from the results of cellulanty

of the BAL fluid and spleen.

Example 8
Winterization of enzymatically extracted salmon oil and itz effect on eosinophil

apopiosis

4130} This example compared the effects of winterization on the anti-inflammatory
efficacy of enzymatically exiracted salmonid oil via a reduction in eosinophil effector
function. In a 100 ml glass beaker, 80 ml. of OmeGo® salmon ot} (enzymatically extracted
salmon oil commercially available from Hofseth BioCare ASA) (also referred to herein as
“Ome(Go”} was placed, cooled to 8°C, and held between 4-8°C (refrigerator} for 24 hrs. A

thin tayer of waxy solid (about 10 mL in volume) precipiiated at the botiom of the beaker. 10
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mL of the top Hquid oil was decanted and collected for essinophil apoptosis assay as

deseribed below.

6131} Allergic human eosinophils were placed in RPMI 1640 mediom supplemented
with TL-~5 (50 pM}, 1% FBS, and PenStrep together with the formulation vehicle, 100 ug/ml.
OmeGo, and 100 pe/mi. winterized OmeGo from above. Aliquots were removed after an 18-
hour incubation, washed twice in PBS, and resuspended in the binding buffer. The eosinophil
cells were stained using the Annexin V-FITC Apoptosis Detection Kit I, (Sigma Aldrich) and
immediately analyzed by flow cytometry. Each sample was acquired for 1 mun, and the
percentages of Hive cells (annexin Vneg} and apoptotic cells (annexin Vpos) were recorded, as

sumnmarized in Table 10 below.

Table 18, Summary of apoplosis assay

Treatment % Live cells % Apoptotic cells
Formulation Vehicle 58.1 40.6
100 pg/ml OmeGo 40.0 56.3
100 ug/mL Winterized GmeGo 554 429

[6132] Winterization of OmeGO virtually elininates eosinophil modudation as measured

by increased apoptosis of eosivophil cells.

13133} Unless clearly indicated otherwise, the terms “a,” “an,” and the like, refer {o one

OF BIOTe.

[4134] In some vartations, “about” refers to the usual error range for the respective value
readily known 1o the skilled person in this technical field. Reference to “abowt™ a value or
pararneter herein includes (and deseribes) embodiments that are directed to that valoe or
parareter per se. For example, “about x” includes and describes “x” per se. In some
embodiments, the term “about” when used in association with a measurement, or used o

modify a value, a unit, a constant, or a range of values, refers {0 vanations of +/~ 2%.
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[$#1358] In some variations, “between” two values or parameters herein includes (and
describes) embodiments that include those two values or parameters per se. For example,

description referring to “between x and v7 includes description of “x” and *v” per se.
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