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in acute myocardial infarction, necrotic cell death is 
associated with disruption of cell membrane integrity. 
Myocytes are terminally-differentiated cells, and there
fore celi damage and death results in loss of normal car
diac function. Cell membrane disruptions, which occur as 
early as 20 mins. after onset of ischemia, cannot be re
versed by simple restoration of blood flow to the myo
cardium at risk. it may be possible to reduce ischemic in
jury and salvage myocardial function by using adjunctive 
approaches to seal celi membranes lesions. Normal car
diac myocytes with intact cell membrane do not permit 
extracellular macromolecules (such as an antibody) to 
penetrate the cell membrane. However, necrotic myocytes 
with membrane disruptions would allow intracellular en
try of such macromolecules. Antimyosin antibody (a 
rnarker of the exposed intracellular cytoskeletal antigen 
myosin) can be used effectively to reveal sarcolernrnal le
sions, indicative of necrotic rnyocyte damage. Liposornes 
consist of one or more concentric phospholipid bilayers 
separated by internal aqueous compartments. They have 
been used as vehicles for delivery of therapeutic agents 
into celis and can be rnade target specific by using mono
clonal antibodies. Such target specific liposomes (im
munoliposornes; ILs) perrnit the transfer of a variety of 
drugs to an· individual targeted site. Therefore, we pro
pose that binding of antimyosin antibody labeled lipo
some to an intracellular antigen should anchor the IL to 
the target. This should allow the liposome to seal the le
sions in the cell membrane and effectively preserve the vi
ability of the cell by preventing leakage of intracellular 
contents into the circulation. We hypothesize that cell 
death in membrane disrupted cells could be inhibited as a 
result of IL induced sealing of the cell membrane at the 
site of disruption and subsequent celi membrane fusion. 
We alsa hypothesize that the above mechanism should al
low the development of a target specific and efficient 
method for gene transfection of cells using ILs with genet
ic constructs incorporated into the intraliposomal space. 
To support our hypotheses we: a) performed studies to 
determine whether ILs could seal celi membrane breaches 
in vitro and preserve celi viability in embronic cardiac 
myocytes, and b) performed studies to demonstrate 
whether ILs can be used efficiently to deliver genetic con
structs into cardiac myocytes. Our experiments show that 
antimyosin-ILs specifically targeted cardiac myocytes at 
the sarcolemmal breaches and prevented cell attrition in 
the tisue culture model. The transfection studies show 
that targeted delivery of genetic constructs can be 
achieved by using ILs specific fora cytoskeletal antigen. 
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The interaction between the two T cell adhesion re
ceptors, ICAM-1 and LFA-1, have been found toplaya 
crucial role during the generation of host immune re
sponse in autoirnmune diseases and organ trans
plantations. Thus, peptides derived from the binding do
mains of these celi surface receptors ha ve been used to in
hibit the ICAM-1/LFA-1 binding. The overall objective of 
this project was to evaluate the possibility of targeting T 
cells by !CAM-1 and LF A-1-derived peptides via these 
cell surface receptors. 

The binding and internalization characteristics of an 
ICAM-1-derived peptide, cIBR, was studied using Molt-3 
celi line and utilizing flow cytometry techniques. The 
time, concentration, and cation-dependent binding/ 
internalization characteristics as well as specificity of 
these hvo processes were investigated. The structural sta
bility of the cIBR peptide was studied using lD and 2D 
NMR and CD spectroscopies as weli as molecular mod
eling techniques. The LF A-1-derived peptide, LBE, was 
found to be unstable during the biological activity .studies 
due to physical instability. Thus, !he physical stability of 
this peptide was studied utilizing RP-LC, CD, and fluo
rescence spectroscopies. 

The results indicate that the cIBR peptide binds to and 
is intemalized by a receptor-mediated process where the 
receptor is presumably the LFA-1 integrin. Moreover, 
binding and internalization are specific and are enhanced 
in the presence of Ca2+ ions. The conformational studies 
demonstrate that the structural features of the cIBR peptide 
are characterized by the presence of three consecutive type 
1 b tums, which are stabilized by the disulfide bond; these 
structural features of the cIBR peptide may be important 
for the binding/internalization processes. The stability 
studies of the LBE peptide indicated that the peptide was 
chemically unstable at basic pH whereas it was physically 
unstable at neutral pH. The chemical instability of the LBE 
peptide was apparent by the occurrence of the degradation 
products on the RP-LC chromatograms. The physical in
stability of the LBE peptide was due to its aggregation fol
lowed by precipitation in solution and was characterized 
by the change in its secondary structure from mainly an 
open structure to a combination of b turn/b sheet struc
tures. These results indicate that the structural and phys
ical stability of the ICAM-1/LFA-1 peptides affect the bio
logical activity of these peptides and are determined by the 
conformation these peptides acquire in solution. 

In conclusion, these studies open the possibility of tar
geting T cells using peptides derived from ICAM-1 and 
LF A-1 for the treatment of leukocyte-related diseases. 
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