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(57) ABSTRACT 

The present application provides compositions and methods 
for treating acute lung injury and acute respiratory distress 
syndrome. The methods include administering one or more 
tight junction antagonists to the lung of a Subject in need 
thereof. 

Murine Lung injury Model - Methodology 

Anti-BSA 
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Lung permeability increases with extent of injury, & 
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Figure 1: 
Murine Lung injury Model - Methodology 

Anti-BSA (inject IV or IT) 
+ BSA, cold and radiolabeled tracer (inject IV) 

Immune Complex formation - binds to FcyR to 
initiate inflammatory cascade and injury 

: ~ 4 hours 

Lung permeability increases with extent of injury, & 
Radiolabel in lung (versus blood) increases with permeability 
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FIGURE 2 
Immune Complex formation - IV versus IT 
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FGURE 3 
Dose Response - Antagonist administered intratracheally 
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USE OF TIGHT UNCTION ANTAGONSTS IN 
THE TREATMENT OF ACUTE LUNG INURY 
AND ACUTE RESPRATORY DISTRESS 

BACKGROUND 

0001 Acute Respiratory Distress Syndrome (ARDS) pre 
sents in about 150,000 individuals in the US annually, with a 
mortality rate of 30-50%. ARDS occurs in response to diverse 
forms of severe injury, in which lung edema results in respi 
ratory failure. The current standard of care for ARDS is lim 
ited to the management of the disease through Supportive 
mechanical ventilation. The loss of endothelial barrier integ 
rity is central to the pulmonary edema that occurs in ARDS. 
0002 Triggering causes for Acute Lung Injury (ALI) 
including ARDS can, for example, be diffuse pulmonary 
infections (e.g. due to viruses, bacteria, fungi), aspiration of 
liquids (e.g. gastric juice or water), inhalation of toxins or 
irritants (e.g. chlorine gas, nitrogen oxides, Smoke), direct or 
indirect trauma (e.g. multiple fractures or pulmonary contu 
sion), systemic reactions to inflammations outside the lung 
(e.g. hemorrhagic pancreatitis, gram-negative septicemia), 
transfusions of high blood volumes or alternatively after car 
diopulmonary bypass. 
0003. The pulmonary vascular endothelium lines the 
intravascular space and presents a selective barrier that 
actively regulates paracellular movement of circulating fluid, 
macromolecules, and cells, into extravascular tissues and 
compartments. Loss of this endothelial barrier integrity is the 
central defect found in ALI and ARDS. The host response to 
a wide range of injurious stimuli includes the biosynthesis 
and release of endogenous mediators, some of which can 
open the paracellular pathway in lung microvascular endot 
helia. Several of these mediators have been identified, includ 
ing tumor necrosis factor C, interleukin-1, thrombospondin 
1, and SPARCfosteonectin, and these mediators have been 
established as factors that disrupt endothelial barrier integrity. 
In recent preliminary studies, we found that AG, the active 
domain of Zonula occludens toxin (ZOT) of Vibrio cholerae, 
increases paracellular permeability across human lung 
microvascular endothelial cells (HMVEC-Ls). 
0004 ZOT and AG have been previously identified as tight 
junction agonists, i.e., compounds that mediate or facilitate or 
augment the physiological, transient opening of tight junc 
tions that form a barrier between adjacent epithelial cells. The 
ability of ZOT and AG to open tight junctions has been used 
to facilitate the transfer of macromolecule across epithelial 
barriers (see U.S. Pat. No. 5,665,389 and Salama et al. J. 
Pharmacology and Experimental Therapeutics 312(1): 199 
205, 2005). ZOT has been shown to act as a tight junction 
agonist that allows opening of tight junctions between adja 
cent mucosal epithelial cells. Compounds that antagonize the 
opening of tight junctions have been identified (see U.S. Pat. 
Nos. 6,458,925, 6,670,448, 6,936,689 and 7,189,.696). One 
such antagonist is currently in Phase II clinical trials for the 
treatment of celiac disease where it protects against loss of gut 
mucosal barrier function. 
0005. There remains a need in the art for compositions and 
methods for the treatment of ALI and ARDS. These and other 
needs are met by the present invention. 

SUMMARY OF THE INVENTION 

0006. The present invention provides compositions and 
methods for the treatment of an excessive or undesirable 

Aug. 18, 2011 

permeability of lung tissue containing tight junctions. Meth 
ods of the invention may include administering to a subject in 
need thereof a composition comprising a tight junction 
antagonist. In some embodiments, a Subject is any mammal, 
for example, a human. In some embodiments, a tight junction 
antagonist may be a peptide, for example, a peptide compris 
ing a sequence selected from the group consisting of SEQID 
NOS:1-24. In some embodiments, a tight junction antagonist 
may be a peptide, for example, a peptide comprising the 
sequence G-G-V-L-V-Q-P-G (SEQ ID NO:15). In some 
embodiments, a tight junction antagonist may consist of the 
sequence G-G-V-L-V-Q-P-G (SEQ ID NO:15). 
0007. In some embodiments, the present invention pro 
vides compositions and methods for the treatment of acute 
lung injury. Such methods may comprise administering to a 
Subject in need thereof a composition comprising a tight 
junction antagonist. In some embodiments, a Subject is any 
mammal, for example, a human. In some embodiments, a 
tight junction antagonist may be a peptide, for example, a 
peptide comprising a sequence selected from the group con 
sisting of SEQID NOs: 1-24. In some embodiments, a tight 
junction antagonist may be a peptide, for example, a peptide 
comprising the sequence G-G-V-L-V-Q-P-G (SEQ ID 
NO:15). In some embodiments, a tight junction antagonist 
may consist of the sequence G-G-V-L-V-Q-P-G (SEQ ID 
NO:15). 
0008. In some embodiments, the present invention pro 
vides materials and method for the treatment of acute respi 
ratory distress syndrome. Such methods may include admin 
istering to a subject in need thereof a composition comprising 
a tightjunction antagonist. In some embodiments, a Subject is 
any mammal, for example, a human. In some embodiments, a 
tight junction antagonist may be a peptide, for example, a 
peptide comprising a sequence selected from the group con 
sisting of SEQID NOs: 1-24. In some embodiments, a tight 
junction antagonist may be a peptide, for example, a peptide 
comprising the sequence G-G-V-L-V-Q-P-G (SEQ ID 
NO:15). In some embodiments, a tight junction antagonist 
may consist of the sequence G-G-V-L-V-Q-P-G (SEQ ID 
NO:15). Compositions for use in the methods of the invention 
may also comprise one or more additional components. 
Examples of additional components include, but are not lim 
ited to, aminosalicylates, corticosteroids, immunomodula 
tors, antibiotics, cytokines, chemokines and biologic thera 
peutics. Compositions for use in the methods of the invention 
may be formulated in any manner known to those skilled in 
the art, for example, the compositions may be formulated for 
pulmonary delivery. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a schematic representation of the experi 
mental protocol used in the examples. 
0010 FIG. 2 is a bar graph showing lung permeability as a 
function of the treatment regimen comparing IV versus IT 
administration of tight junction antagonist. 
0011 FIG. 3 is a bar graph showing lung permeability as a 
function of the amount of tight junction antagonist applied 
with anti-BSA antibody intratracheally. 

DETAILED DESCRIPTION OF THE INVENTION 

0012 Antagonists of Tight Junction Opening 
0013 AS used herein, tight junction antagonists prevent, 
inhibit or reduce the opening of tight junctions, for example, 
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the opening of tight junctions induced by a tight junction 
agonist. A tight junction antagonist may bind to the receptor 
that mediates tight junction agonist induced opening of tight 
junctions. For example, a tight junction antagonist may bind 
to the ZOT receptor and prevent, inhibit, reduce or reverse the 
tight junction opening triggered by the tight junction agonist 
ZOT. 

0014 AS used herein a subject is any animal, e.g., mam 
mal, upon which methods of the invention may be practiced 
and/or to which materials of the present invention may be 
administered. Subjects include, but are not limited to, 
humans. 

0.015. Any antagonist of tight junction opening may be 
used in the practice of the present invention. For example, 
antagonists of the invention may comprise peptide antago 
nists. Examples of peptide antagonists include, but are not 
limited to, peptides that comprise an amino acid sequence 
selected from the group consisting of 

Gly Arg Val Cys Val Glin Pro Gly, (SEQ ID NO: 1) 

Gly Arg Val Cys Val Glin Asp Gly, (SEQ ID NO: 2) 

Gly Arg Val Lieu Val Glin Pro Gly, (SEQ ID NO : 3) 

Gly Arg Val Lieu Val Glin Asp Gly, (SEQ ID NO : 4) 

Gly Arg Lieu. CyS Val Glin Pro Gly, (SEO ID NO. 5) 

Gly Arg Lieu. CyS Val Glin Asp Gly, (SEQ ID NO : 6) 

Gly Arg Lieu. Lieu Val Glin Pro Gly, (SEO ID NO : 7) 

Gly Arg Lieu. Lieu Val Glin Asp Gly, (SEQ ID NO: 8) 

Gly Arg Gly Cys Val Glin Pro Gly, (SEO ID NO: 9) 

Gly Arg Gly Cys Val Glin Asp Gly, (SEQ ID NO: 10) 

Gly Arg Gly Lieu Val Glin Pro Gly, (SEQ ID NO: 11) 

Gly Arg Gly Lieu Val Glin Asp Gly, (SEQ ID NO: 12) 

Gly Gly Val Cys Val Glin Pro Gly, (SEQ ID NO: 13) 

Gly Gly Val Cys Val Glin Asp Gly, (SEQ ID NO: 14) 

Gly Gly Val Lieu Val Glin Pro Gly, (SEQ ID NO: 15) 

Gly Gly Val Lieu Val Glin Asp Gly, (SEQ ID NO: 16) 

Gly Gly Lieu. CyS Val Glin Pro Gly, (SEO ID NO : 17) 

Gly Gly Lieu. CyS Val Glin Asp Gly, (SEQ ID NO: 18) 

Gly Gly Lieu. Lieu Val Glin Pro Gly, (SEQ ID NO: 19) 

Gly Gly Lieu. Lieu Val Glin Asp Gly, (SEQ ID NO: 2O) 

Gly Gly Gly Cys Val Glin Pro Gly, (SEQ ID NO: 21) 

Gly Gly Gly Cys Val Glin Asp Gly, (SEQ ID NO: 22) 

Gly Gly Gly Lieu Val Glin Pro Gly, (SEQ ID NO: 23) 
and 

Gly Gly Gly Lieu Val Glin Asp Gly (SEQ ID NO: 24) 

0016 Examples of peptide antagonists include, but are not 
limited to, peptides that consist of an amino acid sequence 
selected from the group consisting of SEQ ID NOS:1-24. 
Examples of peptide antagonists of tight junctions can be 
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found in U.S. Pat. Nos. 6,458,925, 6,670,448, 6,936,689, and 
7,189.696 the entire contents of which are specifically incor 
porate herein by reference. 
0017. When the antagonist is a peptide, any length of 
peptide may be used. 
0018 Generally, the size of the peptide antagonist will 
range from about 6 to about 100, from about 6 to about 90, 
from about 6 to about 80, from about 6 to about 70, from about 
6 to about 60, from about 6 to about 50, from about 6 to about 
40, from about 6 to about 30, from about 6 to about 25, from 
about 6 to about 20, from about 6 to about 15, from about 6 to 
about 14, from about 6 to about 13, from about 6 to about 12, 
from about 6 to about 11, from about 6 to about 10, from about 
6 to about 9, or from about 6 to about 8 amino acids in length. 
Peptide antagonists of the invention may be from about 8 to 
about 100, from about 8 to about 90, from about 8 to about 80, 
from about 8 to about 70, from about 8 to about 60, from about 
8 to about 50, from about 8 to about 40, from about 8 to about 
30, from about 8 to about 25, from about 8 to about 20, from 
about 8 to about 15, from about 8 to about 14, from about 8 to 
about 13, from about 8 to about 12, from about 8 to about 11, 
or from about 8 to about 10 amino acids in length. Peptide 
antagonists of the invention may be from about 10 to about 
100, from about 10 to about 90, from about 10 to about 80, 
from about 10 to about 70, from about 10 to about 60, from 
about 10 to about 50, from about 10 to about 40, from about 
10 to about 30, from about 10 to about 25, from about 10 to 
about 20, from about 10 to about 15, from about 10 to about 
14, from about 10 to about 13, or from about 10 to about 12 
amino acids in length. Peptide antagonists of the invention 
may be from about 12 to about 100, from about 12 to about 90, 
from about 12 to about 80, from about 12 to about 70, from 
about 12 to about 60, from about 12 to about 50, from about 
12 to about 40, from about 12 to about 30, from about 12 to 
about 25, from about 12 to about 20, from about 12 to about 
15, or from about 12 to about 14 amino acids in length. 
Peptide antagonists of the invention may be from about 15 to 
about 100, from about 15 to about 90, from about 15 to about 
80, from about 15 to about 70, from about 15 to about 60, from 
about 15 to about 50, from about 15 to about 40, from about 
15 to about 30, from about 15 to about 25, from about 15 to 
about 20, from about 19 to about 15, from about 15 to about 
18, or from about 17 to about 15 amino acids in length. 
0019. The peptide antagonists can be chemically synthe 
sized and purified using well-known techniques, such as 
described in High Performance Liquid Chromatography of 
Peptides and Proteins. Separation Analysis and Conforma 
tion, Eds. Mant et al., C.R.C. Press (1991), and a peptide 
synthesizer, such as Symphony (Protein Technologies, Inc); 
or by using recombinant DNA techniques, i.e., where the 
nucleotide sequence encoding the peptide is inserted in an 
appropriate expression vector, e.g., an E. coli or yeast expres 
sion vector, expressed in the respective host cell, and purified 
therefrom using well-known techniques. 
0020 Compositions 
0021 Typically, compositions, such as pharmaceutical 
compositions, comprising a tight junction antagonist (e.g., 
peptide tight junction antagonist) comprise a pharmaceuti 
cally effective amount of the antagonist. The pharmaceuti 
cally effective amount of antagonist (e.g., peptide tight junc 
tion antagonist) employed in any given composition may vary 
according to factors such as the disease state, age, sex, and 
weight of the individual. Dosage regimens may be adjusted to 
provide the optimum therapeutic response. For example, a 
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single bolus may be administered, several divided doses may 
be administered over time or the dose may be proportionally 
reduced or increased as indicated by the exigencies of the 
therapeutic situation. 
0022 Generally, the amount of antagonist used for pre 
venting, ameliorating and/or treating a disease in a subject 
will be in the range of about 1.0 ug to 1 g, preferably about 1 
mg to about 1000 mg. or from about 10 mg to about 100 mg. 
or from about 10 mg to about 50 mg. or from about 10 mg to 
about 25 mg of antagonist per dose. 
0023 Compositions of the invention may comprise one or 
more tightjunction antagonists at a level of from about 0.1 wt 
% to about 20 wt %, from about 0.1 wt % to about 18 wt %, 
from about 0.1 wt % to about 16 wt %, from about 0.1 wt % 
to about 14 wt %, from about 0.1 wt.% to about 12 wt %, from 
about 0.1 wt % to about 10 wt %, from about 0.1 wt % to about 
8 wt %, from about 0.1 wt % to about 6 wt %, from about 0.1 
wt % to about 4 wt %, from about 0.1 wt % to about 2 wt %, 
from about 0.1 wt % to about 1 wt %, from about 0.1 wt % to 
about 0.9 wt %, from about 0.1 wt % to about 0.8 wt %, from 
about 0.1 wt % to about 0.7 wt %, from about 0.1 wt % to 
about 0.6 wt %, from about 0.1 wt % to about 0.5 wt %, from 
about 0.1 wt % to about 0.4 wt %, from about 0.1 wt % to 
about 0.3 wt %, or from about 0.1 wt % to about 0.2 wt % of 
the total weight of the composition. Compositions of the 
invention may comprise one or more tight junction antago 
nists at a level of about 0.1 wt %, about 0.2 wt %, about 0.3 wt 
%, about 0.4 wt %, about 0.5 wt %, about 0.6 wt %, about 0.7 
wt %, about 0.8 wt %, or about 0.9 wt % based on the total 
weight of the composition. 
0024 Compositions of the invention may comprise one or 
more tight junction antagonists at a level of from about 1 wt % 
to about 20 wt %, from about 1 wt % to about 18 wt %, from 
about 1 wt % to about 16 wt %, from about 1 wt % to about 14 
wt %, from about 1 wt % to about 12 wt %, from about 1 wt 
% to about 10 wt %, from about 1 wt % to about 9 wt %, from 
about 1 wt % to about 8 wt %, from about 1 wt % to about 7 
wt %, from about 1 wt % to about 6 wt %, from about 1 wt % 
to about 5 wt %, from about 1 wt % to about 4 wt %, from 
about 1 wt % to about 3 wt %, or from about 1 wt % to about 
2 wt % of the total weight of the composition. Compositions 
of the invention may comprise one or more tight junction 
effectors at a level of about 1 wt %, about 2 wt %, about 3 wit 
%, about 4 wt %, about 5 wt %, about 6 wt %, about 7 wt %, 
about 8 wt %, or about 9 wt % based on the total weight of the 
composition. 
0025 Compositions of the invention may be formulated 
for pulmonary delivery (e.g., may be pulmonary dosage 
forms). Typically such compositions may be provided as 
pharmaceutical aerosols, e.g., Solution aerosols or powder 
aerosols. Those of skill in the art are aware of many different 
methods and devices for the formation of pharmaceutical 
aerosols, for example, those disclosed by Sciarra and Sciarra, 
Aerosols, in Remington. The Science and Practice of Phar 
macy, 20th Ed., Chapter 50, Gennaro et al. Eds. Lippincott, 
Williams and Wilkins Publishing Co., (2000). 
0026. In one embodiment, the dosage forms are in the 
form of a powder aerosol (i.e., comprise particles). These are 
particularly suitable for use in inhalation delivery systems. 
Powders may comprise particles of any size suitable for 
administration to the lung. 
0027 Powderformulations may optionally contain at least 
one particulate pharmaceutically acceptable carrier known to 
those of skill in the art. Examples of suitable pharmaceutical 
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carriers include, but are not limited to, Saccharides, including 
monosaccharides, disaccharides, polysaccharides and Sugar 
alcohols such as arabinose, glucose, fructose, ribose, man 
nose. Sucrose, trehalose, lactose, maltose, starches, dextran, 
mannitol or Sorbitol. In one embodiment, a powder formula 
tion may comprise lactose as a carrier. 
0028 Powder formulations may be contained in any con 
tainer known to those in the art. Containers may be capsules 
of for example, gelatin or plastic, or in blisters (e.g. of alu 
minum or plastic), for use in a dry powder inhalation device. 
In some embodiments, the total weight of the formulation in 
the container may be from about 5 mg to about 50 mg. In other 
embodiments, powder formulations may be contained in a 
reservoir in a multi-dose dry powder inhalation device 
adapted to deliver a Suitable amount per actuation. 
0029 Powder formulations typically comprise small par 

ticles. Suitable particles can be prepared using any means 
known in the art, for example, by grinding in an airjet mill, 
ball mill or vibrator mill, sieving, microprecipitation, spray 
drying, lyophilisation or controlled crystallisation. Typically, 
particles will be about 10 microns or less in diameter. Par 
ticles for use in the compositions of the invention may have a 
diameter of from about 0.1 microns to about 10 microns, from 
about 0.1 microns to about 9 microns, from about 0.1 microns 
to about 8 microns, from about 0.1 microns to about 7 
microns, from about 0.1 microns to about 6 microns, from 
about 0.1 microns to about 5 microns, from about 0.1 microns 
to about 4 microns, from about 0.1 microns to about 3 
microns, from about 0.1 microns to about 2 microns, from 
about 0.1 microns to about 1 micron, from about 0.1 microns 
to about 0.5 microns, from about 1 micron to about 10 
microns, from about 1 micronto about 9 microns, from about 
1 micron to about 8 microns, from about 1 micron to about 7 
microns, from about 1 micron to about 6 microns, from about 
1 micron to about 5 microns, from about 1 micron to about 4 
microns, from about 1 micron to about 3 microns, from about 
1 micronto about 2 microns, from about 2 microns to about 10 
microns, from about 2 microns to about 9 microns, from about 
2 microns to about 8 microns, from about 2 microns to about 
7 microns, from about 2 microns to about 6 microns, from 
about 2 microns to about 5 microns, from about 2 microns to 
about 4 microns, or from about 2 microns to about 3 microns. 
In some embodiments, particles for use in the invention may 
be about 1 micron, about 2 microns, about 3 microns, about 4 
microns, about 5 microns, about 6 microns, about 7 microns, 
about 8 microns, about 9 microns, or about 10 microns in 
diameter. 

0030. In one embodiment, the dosage forms are in the 
form of a solution aerosol (i.e., comprise droplets). Typically, 
droplets will be about 10 microns or less in diameter. Droplets 
for use in the compositions of the invention may have a 
diameter of from about 0.1 microns to about 10 microns, from 
about 0.1 microns to about 9 microns, from about 0.1 microns 
to about 8 microns, from about 0.1 microns to about 7 
microns, from about 0.1 microns to about 6 microns, from 
about 0.1 microns to about 5 microns, from about 0.1 microns 
to about 4 microns, from about 0.1 microns to about 3 
microns, from about 0.1 microns to about 2 microns, from 
about 0.1 microns to about 1 micron, from about 0.1 microns 
to about 0.5 microns, from about 1 micron to about 10 
microns, from about 1 micronto about 9 microns, from about 
1 micron to about 8 microns, from about 1 micron to about 7 
microns, from about 1 micron to about 6 microns, from about 
1 micron to about 5 microns, from about 1 micron to about 4 
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microns, from about 1 micron to about 3 microns, from about 
1 micronto about 2 microns, from about 2 microns to about 10 
microns, from about 2 microns to about 9 microns, from about 
2 microns to about 8 microns, from about 2 microns to about 
7 microns, from about 2 microns to about 6 microns, from 
about 2 microns to about 5 microns, from about 2 microns to 
about 4 microns, or from about 2 microns to about 3 microns. 
In some embodiments, particles and/or droplets for use in the 
invention may be about 1 micron, about 2 microns, about 3 
microns, about 4 microns, about 5 microns, about 6 microns, 
about 7 microns, about 8 microns, about 9 microns, or about 
10 microns in diameter. 
0031. In addition to a tight junction antagonist, composi 
tions of the invention may further comprise one or more 
additional therapeutic agents, particularly therapeutic agents 
conventionally used for treating lung conditions such as ALI 
and ARDS. Such additional therapeutic agents include, but 
are not limited to, steroids and other anti-inflammatory com 
pounds. Suitable therapeutic agents may include one or more 
of aminosalicylates, corticosteroids, immunomodulators, 
antibiotics, cytokines, chemokines and biologic therapies. 
0032 Compositions of the invention may also comprise 
one or more pharmaceutically acceptable excipients. Suitable 
excipients include, but are not limited to, buffers, buffer salts, 
bulking agents, salts, Surface active agents, acids, bases, Sug 
ars, and binders. 
0033 Methods of Use 
0034. The compositions of the invention can be used for 
preventing, slowing the onset of ameliorating and/or treating 
ALI and ARDS. Typically, compositions may be adminis 
tered one or more times each day in an amount Suitable to 
prevent, reduce the likelihood of an attack of, or reduce the 
severity of an attack of the underlying disease condition. 
0035. In some embodiments, compositions of the inven 
tion may be given repeatedly over a protracted period, i.e., 
may be chronically administered. Typically, compositions 
may be administered one or more times each day in an amount 
suitable to treat ALI and ARDS. 
0036. In some embodiments, compositions of the inven 
tion may be used to treat acute symptoms of ALI and ARDS. 
Typically, embodiments of this type will require administra 
tion of the compositions of the invention to a subject under 
going an acute episode in an amount Suitable to reduce the 
severity of the symptoms. One or more administration may be 
used. 
0037. A composition according to the present invention 
may be pre-mixed prior to administration, or can beformed in 
Vivo when two or more components (e.g., a tight junction 
antagonist and an additional therapeutic agent) are adminis 
tered within 24 hours of each other. When administered sepa 
rately, the components may be administered in either order 
(e.g. tight junction antagonist first followed by additional 
therapeutic agent or additional therapeutic agent first fol 
lowed by tight junction antagonist). The components can be 
administered within a time span of about 12 hours, about 8 
hours, about 4 hours, about 2 hours, about 1 hour, about 0.5 
hour, about 0.25 hour, about 0.1 hour, about 1 minute, about 
0.5 minute, or about 0.1 minute. 
0038 Administration of the compositions described 
above, e.g., compositions comprising one or more tight junc 
tion antagonists and optionally comprising one or more addi 
tional therapeutic agents, may be by inhalation. For example, 
one or more tight junction antagonists and one or more addi 
tional therapeutic agents or a mixture thereof, may be in 
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inhalable form. An example of an inhalable form is an atomi 
Zable composition Such as an aerosol comprising the tight 
junction antagonist, either alone or in combination with one 
or more additional therapeutic agents, in Solution or disper 
sion in a propellant, or a nebulizable composition comprising 
a solution or dispersion of the active ingredient in an aqueous, 
organic or aqueous/organic medium. For example, the inhal 
able form of the compositions of the invention may be an 
aerosol comprising a mixture of one or more tight junction 
antagonists and one or more additional therapeutic agents in 
Solution or dispersion in a propellant, or a combination of an 
aerosol containing one or more tight junction antagonists in 
Solution or dispersion in a propellant with an aerosol contain 
ing one or more therapeutic agents in Solution or dispersion in 
a propellant. In another example, the inhalable form of the 
compositions of the invention my be a nebulizable composi 
tion comprising a dispersion of one or more tight junction 
antagonists and one or more additional therapeutic agents in 
an aqueous, organic or aqueous/organic medium, or a com 
bination of a dispersion of one or more tight junction antago 
nists with a dispersion of one or more additional therapeutic 
agents in Such a medium. 
0039 Compositions of the invention may be administered 
in conjunction with one or more additional therapeutic 
agents, particularly therapeutic agents used conventionally 
for treating lung conditions such as ALI and ARDS. Such 
additional therapeutic agents include, but are not limited to, 
steroids and other anti-inflammatory compounds. Suitable 
therapeutic agents may include one or more of aminosalicy 
lates, corticosteroids, immunomodulators, antibiotics, cytok 
ines, chemokines and biologic therapies. 
0040 Compositions of the invention and one or more 
additional therapeutic agents may be administered simulta 
neously, or alternatively compositions of the invention and 
one or more additional therapeutic agents may not be admin 
istered simultaneously. Furthermore, compositions of the 
invention may be administered prior to administration of one 
or more additional therapeutic agents, or alternatively com 
positions of the invention may be administered Subsequent to 
administration of one or more additional therapeutic agents. 
0041. The following examples are provided for illustrative 
purposes only, and are in no way intended to limit the Scope of 
the present invention. 

EXAMPLES 

0042. The IgG immune complex model is a well estab 
lished model of lung injury and is shown schematically in 
FIG.1. Briefly, a heterologous antibody mix containing anti 
bodies to a known antigen are injected into an animal intra 
venously (IV) or intratracheally (IT). The known antigen and 
a small amount of radiolabelled known antigen are injected 
into the animal IV. This results in immune complex (IC) 
formation between the antigen and the cognate antibodies in 
the heterologous antibody mix. The immune complex binds 
to binds to the Fc gamma receptor (FcyR) and this initiates an 
inflammatory cascade and leads to injury. One of the results 
of the inflammatory cascade is an increase in lung permeabil 
ity that increases with extent of injury. The increase in lung 
permeability is quantified by measuring the radiolabelled 
antigen present in lung versus blood where radiolabel in the 
lung versus blood increases with permeability. (See Johnson 
and Ward, J. Clin. Investigation 54:349-357, 1974). 
0043 FIG. 2 shows the results of an experiment where 4-5 
mice per arm were treated as described above where the 
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known antigen was bovine serum albumin (BSA) the heter 
ologous antibody mix included antibody to bovine serum 
albumin (anti-BSA) and the treatment was carried out in the 
presence and absence of tight junction antagonist SEQ ID 
NO:15. 
0044 FIG. 2 shows a comparison of the change in lung 
permeability resulting from IC formation in response to the 
treatment described above in the presence and absence of 
tightjunction antagonistas well as a comparison of the effects 
of IV versus IT administration of tight junction antagonist. 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 24 

<21 Os SEQ ID NO 1 
&211s LENGTH: 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs SEQUENCE: 1 

Gly Arg Val Cys Val Glin Pro Gly 
1. 5 

<21 Os SEQ ID NO 2 
&211 LENGTH; 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs SEQUENCE: 2 

Gly Arg Val Cys Val Glin Asp Gly 
1. 5 

<21 Os SEQ ID NO 3 
&211s LENGTH: 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs SEQUENCE: 3 

Gly Arg Val Lieu Val Glin Pro Gly 
1. 5 

<21 Os SEQ ID NO 4 
&211s LENGTH: 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs SEQUENCE: 4 

Gly Arg Val Lieu Val Glin Asp Gly 
1. 5 

<21 Os SEQ ID NO 5 
&211s LENGTH: 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

Aug. 18, 2011 

004.5 FIG.3 shows the results of varying the dose of SEQ 
ID NO:15 administered with the anti-BSA antibodies deliv 
ered IT. 
0046 All publications, patents and patent applications 
mentioned in this specification are indicative of the level of 
skill of those skilled in the art to which this invention pertains, 
and are herein incorporated by reference to the same extent as 
if each individual publication, patent or patent application 
was specifically and individually indicated to be incorporated 
by reference. 
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- Continued 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 5 

Gly Arg Lieu. CyS Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 6 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 6 

Gly Arg Lieu. CyS Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 7 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OO > SEQUENCE: 7 

Gly Arg Lieu. Lieu Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 8 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 8 

Gly Arg Lieu. Lieu Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 9 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 9 

Gly Arg Gly Cys Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 10 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 10 

Gly Arg Gly Cys Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 11 
&211s LENGTH: 8 
212. TYPE: PRT 

Aug. 18, 2011 
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- Continued 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 11 

Gly Arg Gly Lieu Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 12 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 12 

Gly Arg Gly Lieu Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 13 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 13 

Gly Gly Val Cys Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 14 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 14 

Gly Gly Val Cys Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 15 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 15 

Gly Gly Val Lieu Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 16 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 16 

Gly Gly Val Lieu Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 17 

Aug. 18, 2011 
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- Continued 

&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 17 

Gly Gly Lieu. Cys Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 18 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 18 

Gly Gly Lieu. CyS Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 19 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

< 4 OO > SEQUENCE: 19 

Gly Gly Lieu. Lieu Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 2O 

Gly Gly Lieu. Lieu Val Glin Asp Gly 
1. 5 

<210s, SEQ ID NO 21 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 21 

Gly Gly Gly Cys Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 22 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 22 

Gly Gly Gly Cys Val Glin Asp Gly 
1. 5 

Aug. 18, 2011 
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- Continued 

<210s, SEQ ID NO 23 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 23 

Gly Gly Gly Lieu Val Glin Pro Gly 
1. 5 

<210s, SEQ ID NO 24 
&211s LENGTH: 8 
212. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Tight junction antagonist 

<4 OOs, SEQUENCE: 24 

Gly Gly Gly Lieu Val Glin Asp Gly 
1. 5 

1. A method of treating an excessive or undesirable perme 
ability of lung tissue containing tight junctions comprising: 
administering to a Subject in need thereof a composition 
comprising a tight junction antagonist. 

2. A method according to claim 1, wherein the Subject is a 
human. 

3. A method according to claim 1, wherein the tight junc 
tion antagonist is a peptide. 

4. A method according to claim 3, wherein the peptide 
comprises. GGVLVQPG (SEQID NO: 15). 

5. A method according to claim 3, wherein the peptide 
consists of GGVLVQPG (SEQID NO: 15). 

6. A method according to claim 1, wherein the composition 
is administered in conjunction with an additional therapeutic 
agent. 

7. A method according to claim 7, wherein the composition 
and the additional therapeutic agent are administered simul 
taneously. 

8. A method according to claim 7, wherein the composition 
and the additional therapeutic agent are not administered 
simultaneously. 

9. A method according to claim 6, wherein the composition 
further comprises the additional therapeutic agent. 

10. A method according to claim 6, wherein the additional 
therapeutic agent is selected from the group consisting of 
aminosalicylates, corticosteroids, immunomodulators, anti 
biotics, cytokines, chemokines and biologic therapeutics. 

11. A method according to claim 1, wherein the composi 
tion is formulated for pulmonary delivery. 

12. A method of treating acute respiratory distress syn 
drome, comprising: administering to a subject in need thereof 
a composition comprising a tight junction antagonist. 

13-22. (canceled) 
23. A method of treating acute lung injury, comprising: 

administering to a subject in need thereof a composition 
comprising a tight junction antagonist. 

24-33. (canceled) 
34. A composition formulated for pulmonary delivery 

comprising a tight junction antagonist. 
35-39. (canceled) 


