
S INCE THEIR INTRODUCTION
tobiomedicalresearchinthelate
1980's,radiolabeledpeptideshave

inspiredhopesin nuclearmedicinefor
newimagingmethodology,butafterpre
sentationsattheSocietyofNuclearMed
icine'sannualmeetinglastJune,thetech
nologyhassparkedevenmoreinterest
withinthecommunity.Thespectrumof
responserangesfromskepticaloptimism
to completeenthusiasmfor the technol
ogy'spossibilities.â€œThefield [of peptide
tracerimaging]is interesting,promising,â€•
saidaninvestigatorwhohasworkedfor
yearson monoclonal antibodies asimag
ing agents.â€œIthink the future of small
receptormoleculesisenormous,â€•saidan
investigatorconductingclinicaltrialson
aradiolabeledpeptide.And anotherdin
icianremarked,â€œTheareaof peptides
asradiotracersis intellectuallyexciting
andfullofcreativepotential.â€•

Thoughonly time will tell thereal
impactofradiolabeledpeptidesinimag
ingandtherapy,resultsfromtheinitial
tideofresearchmayhinthowhighorlow
themarksmayreach.Understandably,
nuclearmedicinepractitionersdreamof
a magic bullet that targetsonly certain
tissues,andpeptidesthatspecificallybind
withcertainreceptorsmightmakegood
magicbullets.

The Peptide Concept

Thehistoryofnuclearmedicineessen
tiallybegan in 1938with the ideaof using
a radioactiveisotopeof iodine,totrace
functionofa specifictissuetype,namely
thyroid. This ideaevolvedinto the idea
ofidentifying receptor-ligandpairsand
labeling the ligand messengerswith
radionuclidemarkers.Biochemistsalso
beganuncoveringseveralkindsofbio
chemicalsâ€”antibodies,somatostatin,
lipoproteinsâ€”thathadaffinitiesforpar

ticular bindingsitesin the bodyand
discovering what parts ofthose bio
chemicalswereresponsibleforthebind
ingâ€”andthepotentialfornewtracers
for nuclearmedicinegrew.

Stanley J. Goldsmith, MD, clinical
directorofnuclearmedicineatMemorial
Sloan-Kettering Cancer Center (New
York,NY), whohasworkedwith various
peptidemarkersformanyyears,described
oneof the conceptsunderlying the use
ofpeptidesastracers,thatisâ€œtoidentify
andduplicate thekey part ofa protein and
to syntheticallyimprove the restof the
moleculeto amplify itspharmacological
properties: binding affinity, mode of
distribution,andmodeof excretion.At
the sametime,â€•he cautioned,â€œthewis
domâ€”severalmillion years of human
evolutionâ€”whichhasresultedinthebiol
ogy andstructureofantibodies shouldn't
bedismissedlightly,without carefulanaly
sisand comparisonoftheir features.â€•

The bindingsitesofmonoclonalanti
bodieshaveprovidedonemodelforpep
tidesasradiotracers.â€œIhaveseenthe
whole area of monoclonal antibodies
developfromusingwholeantibodies,then
fragments,thensubfragments,â€•saidDavid
M. Goldenberg,ScD,MD, presidentof
the Center for Molecular Medicine and
Immunology(Newark,NJ)andchairman
of immunomedics(Morris Plains,NJ).
â€œNowwe'rejustgoingevensmallerto
syntheticpeptides.â€•Naturemakesmon
oclonalsto bind uniquelyto an antigen.
By breakingdowntheantibodyintofrag
mentsandthensubfragments,somebio
chemistshaveattemptedto isolatethat
areaofthe molecule that binds with the
antigen, then connectthat portion to a
radionuclideto make an imagingagent
withouttherestofthe antibodymolecule.
Taking this logiconestepfurther,some
chemistsattemptedtomimicthatbinding

sitebyconstructingthesmallestmolecule
possiblethatwill bindwiththeantigen.
But otherinvestigatorsbeganmodifying
messengerslike somatostatinandadding
a radionuclidewhile optimizingbinding
affinity.

OnesuchpeptideisOctreoscanfrom
Mallinckrodt(Petten,TheNetherlands),
the tradenamefor â€˜â€˜â€˜In-pentetreotide,a
modified somatostatinmoleculewith a
DTPA-linkeraddedforlabelmgwith â€œIn.
Sincesomatostatinreceptorsarepartic
ularlyincreasedinneuroendocnnetumors,
andingangliomas,medullarythyroidcar

Figure 1. Thrombus In the left leg ofa 37
year old male, imaged with technetium-99m
P280. A. thigh and knee, 1 hour; B. calf 1
hour, 15 minutes. Equipment: Elscint 415
with high resolution collimator, 128x128
matrLr@Sopha computer. Dose: 20 mCi in 3
ml, approx@250 jig P280.
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SYNTHETIC PEPTIDES COME OF AGE

Newgenerationof imagingdrugsreceivesincreasedattentionâ€”potentialfordetecting
tumors,artheroscierosis,thrombus,inflammation,and infection
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aretakenup by atheroscleroticplaques,a
peptide based on the key amino acid
sequencepromisedtomakeagoodtracer
oftheseplaques.Dr. Leessynthesizedthe
peptidesequenceandlabeledit with â€˜9
to image artheroscleroticlesions.This
workledto thefoundingof Diatech(Lon
donderery, NH), a start-up biotecnology
firm which has since extended the work
onapolipoprotein-derivedpeptides.This
groupdevelopedtechniquesto labelwith
99mTc,whichismoresuitablefortheshorter
halflife ofthe apoprotein-derivedpep
tides.JeffreyBorer,MD, professorofradi
ologyatNewYorkHospitalCornellMed
ical Center(New York, NY) carriedout
preclinical trials with thesepeptidesin
rabbits,workingwith aseriesofpeptides
ofabout 2 kilodalton in size,which come
fromthebindingregionoftheApoB pro
teinofthe low densitylipoprotein(LDL)
molecule.TheWatanaberabbitsâ€”which
are genetically disposedto hyperlipi
demiaâ€”developedartherosclerotic
lesionsin theaorticwall. When theteam
injectedtherabbitswith @â€˜Tc-labeledpep
tides,thepeptideslocalizedonlesions
in the aorta and provided images of
artherosclerosis. Similar work was car
ned out atMt. SinaiMedical Center(New
York,NY) by ShankarVallabhajosula,
PhD,andDr. Goldsmith,usingnormal
rabbitsfedhighcholesteroldiets.Dr.Borer
isnowproceedingtoclinicaltrialsaimed
atimagingcarotidarteriesinpatientswith
artheroscleroticlesions,withgroupsat
Mt. Sinai Medical Centerand Mas
sacusettsGeneralHospital(Boston,MA).
They will compare the peptide-tracer
imageswithsubsequentsurgicalfindings.

Diatech has proceeded to develop
peptides to image other targets also,
includingthrombi(Fig. 1). The com
pany synthesized a small cyclic peptide
that binds to receptors on activated
platelets, which are associated with
thrombotic clots. Preclinical trials on
canine thrombus, under Linda C.
Knight, PhD, and Alan H. Maurer, MD,
atTempleUniversity(Philadelphia,PA)
usinga dimerofa cyclicpeptide,with a
tripeptide sequence chelating 9@â€•Tc,
revealedthrombusin the animals' legs
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Figure2. Canine leg
thrombus imaged with
techetium-99m P357. A.
23 minutes; B. 1 hour, 1
minute;C 2hours,19
minutes; D. 3 hours 28
minutes; Â£ three hours 42
minute& Equipment: G.E.
camera, LEAF collimator,
NuclearMac computer.
Dose: 5-lOmCi Tc-99m;
0.2-O.4mgP357.

gatorsfurther modified the molecule's
aminoacid sequence,deriving aneight
aminoacidchain,pentetreotide,avaria
tion on the earlier octreotide, with so
matostatin'skey bindingaminoacidse
quenceâ€”phenylalanine-D-tryptophan-l
ysine-threonineâ€”-linkedinto aring by a
disulphidebondbetweentwo cysteines;
anaddedDTPA linkerenabledâ€œIn-la
beling.

Sincesomatostatinreceptorsarehighly
expressedin sometumors, its analogs
havebeenreportedtobeusefulin shrink
ing these tumors, and radiolabeled
analogs, including Octreoscan, have
undergone extensive clinical trials in
Europeto image somatostatinpositive
tumors in the brain and pituatary ade
nomas,endocrinegastrointestinaland
gastropancreatic tumors, paragan
gliomas,andmedullarythyroidcarci
noma.RandyMcBeath,seniorproduct
manager(for Octreoscan)at Mallinck
rodt,saidthatthecompanyhasapplied
forFDA approvalofthedrug.

The conceptofusing peptidesascar
tiers ofradiolabels expandedevenfurther
when Robert Lees, MD, at the Har
yard/MIT ArtherosclerosisCenteriden
tifiedtheaminoacidsequenceof apopro
teinoflipoprotein.Becauselipoproteins

cinoma,gastrointestinaltumors,and lym
phomas,Octreoscanis useful in results
reportedfrom severalEuropeancenters
forimagingthesetumors.

Theclinicaluseof somatostatinand
itsderivativesdatesbacktotheworkof
Roger Guillemin and Andrew Schally,
two of three recepients of the 1977
Nobel Prize in Medicine and Physiol
ogy, awarded for their work on hypo
thalamic peptides.(Rosalyn S. Yalow,
PhD,seniorinvestigatoremeritusatVet
eransAdministration Hospital (Bronx,
NY) sharedthe other halfofthe prize for
developing radioimmunoassay, which
madeGuillemin and Schally'swork
possible.)OnepeptidethatGuillemin
identified was somatostatin, which in
hibited the growth hormone soma
totrophinbut laterprovedto haveother
endocrologicfunctions,includingagen
eral antigrowth effect on normal and
tumorcells.Initial attemptsatmodifying
the peptideto make a diagnosticimag
ing agentemployeda tyrosinesubstitu
tion for phenylalanineman eightamino
acid sequenceand an I label, which
provedto havea too shorta half-life for
thebiologichalf-lifeofthe peptide,re
quired a difficult labeling process,and
wasscarcein theworld market.Investi
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(Fig. 2). A pilot clinical studyinNaples,
Italy, in June showed that thrombus
binding peptide produced clear images
ofthrombotic lesions in nine patients. As
the peptide binds ten times more
strongly to human platelets than to
canine, it promised to be an effective
diagnostic tool. Carol S. Marcus,PhD,
MD, directorofthe NuclearOutpatient
Clinic at HarborUCLA MedicalCenter
(Torrance, CA) is beginning physician
sponsored IND on infectious imaging
agents andPhase II trialson the throm
bus agent, and has obtained some strong
images in a human leg (Fig. 1). Hirsh
Handmaker,MD, vice chairmanof the
DepartmentofNulcear Medicine at the
Children's Hospital of San Francisco, is
also conductingPhaseIIclinicaltrialsof
the thrombusimagingagents.

Researchers at Cytogen (Princeton,
NJ) are developing a peptide that binds
gastrin-releasing(orbombesin-like)pep
tide receptor, said Vernon L. Alvarez,
PhD, senior director of discovery
researchat Cytogen.When activated,this
receptorstimulatesthereleaseof gastrin
and growth factor for cells, and it is
greatly overexpressed in small-cell lung
cancer. With a linker and chelator added
tothepeptide,theinvestigatorsaddeither
I I In or @Tc to make an agent for diag

nostic imaging, or @Â°Yor ssRe to make
an agent for therapy. Cytogen has con
ductedpreclinicalanimaltrials,butthey
will not be testing on patients until next
year.

Research is also underway into radio
labeling chemotactic peptides for imag
ing inflammationand infection. Natu
rally occurring chemotactic peptides
bind to receptors on white blood cell
membranes and cause the cell to move
along the chemoattractant gradient
toward a site of inflammation in the
body. Alan J. Fischman,MD, PhD, has
led researchat the MassachusettsGen
eral Hospital (Boston, MA) in chemi
cally modifyingchemotacticpeptidesto
increase receptor binding, and adding
@â€œTclabeling to image sites of inflam

mation.Diatechhas also been develop
mg chemotacticpeptidesto imageinfec
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Figure 3. P322
biodistribution in the
rabbit24-hourE@ coil
Infection model; A.
uppertorso, 30 mm
utes; & upperto,@co,4
hours; C lower legs
(infection in left leij,
30 mInutes; D. lower
legs, 4 hour&
Equ@oment: Siemens
camem (LFOJ'@,high
resolution collimator,
256x256 matrfr.
Dose:appro@3mCi
in 1 m4 approx. 75 ug
P322.

Peptides' Promise as Imaging
Agents

tion. A team underDr. Vallabhajosula
at Mt. Sinai Medical Center has used
analogues ofpeptides that are chemotac
tic for neutrophils and modified them to
contain moieties chelating @Tc.After
injectingbacteriainto rabbitmuscle in
vivo then injecting the imaging agent,
the investigators obtained images of
infection between 30 minutes and four
hours (Fig. 3).

Resolution (Missassauga, ON), ajoint
venturebetween Nordion International
andAllelix International,is investigat
ing the commercialuse of chemotactic
peptides for diagnostic imaging. The
company is also investigatingpeptides
that will bind to drug-resistantcancer
cells. Another U.S. company, Rho-Med
(Albuquerque,NM) has brokendown a
membrane protein, laminin, which has
small chains ofamino acids that bind to
specific molecules. Working under
Cooperative Research and Development
Agreements with Los Alamos and
Brookhaven National Laboratories, the
company's researchershave sythesized
peptides based on these binding amino
acid sequences and are adding tech
netium label to image lung tumor and
inflammation.

Though clinical results on peptides are
just coming in, many researchers work
ingwiththemalreadyanticipateseveral
perceived advantages to the drugs.
Thoughpeptides may have a particular
set of tasks they can accomplish in
nuclear medicine, and monoclonal anti
bodies another set, many peptide
researchers, with due respect for mon
oclonals, speak ofpeptides' potential
as imaging agents by comparing them
with the earliertechnology. â€œThehope
is thatpeptideswill be superiorto mon
oclonal antibodies in terms of cost, in
terms oftechnetium-labeling, and in that
peptides are biologically inactive,
increasingpatient safety,â€•said Dr. Hand
maker. Since peptides are small and
can be made synthetically without the
lengthy, costly processes to derive anti
bodies from animals,he said, they should
be muchcheaperto manufacture.Also,
therehas been difficultyachievingin vivo
stabilityof@Tc labeling with antibod
ies, as muchofthe reducedmetalbinds
to the molecule's nonspecific binding
sites;peptides,though,offeressentially
anunlimitednumberofways to chelate
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the metal into stable complexes with the
molecule. But the question of antibod
ies' biological activity and its effects
on patientsâ€”asource of a flurry of
research trying to curtail such activity
is not a cut-and-dried question of pep
tides' being safe and antibodies unsafe,
as anti-antibody response has yet to harm
anyone.

â€œHAMAis not a health/safety prob
lem,â€•Dr. Alvarez said, referring to the
human anti-mouse antibody response.
Rather than affecting patient health, he
said, it is more ofpractical problem,
because the immune systems ofthe 50%
ofpatients who show HAMA destroys
the antibody molecule upon subsequent
injections. â€œTheother 50% can be rein
jected,â€•he said, and as for the affected
50%, â€œyoucan wait three months and
most are ready againâ€•for another injec
tion because the response has subsided.
â€œFragmentsare even less immunogenic;
only about five percent ofpatients show
HAMA.â€•A recent solution to HAMA
has been to â€œhumanizeâ€•all parts of the
monoclonal antibody molecule but the
immununotype; though these can still
causeareactioninsomepatients,theper
centage is very small.

Dr. Marcus sees more than a mere prac
tical problem with all the extra mouse
derived material on the antibody mole
cule. â€œThebig molecules lumber along
[in thebody] andaremetabolizedin the
liver, so you get big liver doses,â€•she said.
â€œYoucan get big enough doses to knock
outtheliver,despitethespecificityforthe
tumor.Butpeptidescanbemadetogo out
the kidneyso the liver doesn't get a big
radiation dose.â€•

Otherqualitiesthatsome researchers
see in peptides include lower regulatory
hurdles, greatercontrol ofsterility in pro
duction, smaller molecular weight and
thushigherpenetration,andgreatercon
trol over linker attachment and chemical
activity.PaulAbrams,MD,JD,president
and CEO ofNeoRx (Seattle, WA), a
makerofmonoclonalantibodies,pointed
out thatpeptides willbe regulatedas drugs
ratherthan asbiologicals(likemonoclonal
antibodies), and that means a simpler

development process. â€œWithbiologicals,
you are expected to have the same tech
niques [and facilities} operating that
wiliproducetheproductâ€•forPhaseIIItn
als, he said. â€œThusyou must know your
market in advance.â€•There is an histon
cal reason forthis, he said, thatgoes back
towhentheBureauofBiologics wascon
stituted under the Public Health Service
and regulated the production of blood
products like human scm, forwhich a dif
ferentprocess gave a different product. â€œI
expect the requirements willbecome less
stringent over time,â€•he saidâ€”butin the
meantime, companies still have to deal
withthis regulatorycode forbiologicals
and have the commercial facility running
before beginning Phase III.

Onepeptideresearcherpointedout that,
inantibodyproduction,onemustalways
check cell lines forvirusesandfor viral
DNA thatmaycontaminatetheantibod
ies and pose a problem in purifying; this
is not a question in peptide production. At
the microscopic level, a peptide's small
molecular weight, and thus small Stokes
radius, allows the molecule to penetrate
the cellular space much more rapidly.J.D.
Bernardy,JD, directorofclinical and reg
ulatory affairs at Diatech, sees this small
ness as one ofthe major attractions of the
genre.â€œSincethey clearrapidly,thereis
no long-term blood issue to deal with;
therefore you obtain visualization of the
pathology more rapidly and the target-to
background ratio is presented more
rapidly,â€•hesaid.Furthermore,sincethey
are smaller, â€œyoucan do designer chem
istryneededforreceptorlocalizationon
a small level. Now you can target for spe
cific â€˜business'sites.â€•

Completecontroloverthechemistryof
peptides may be the characteristic that
most appeals to their supportersâ€”butit
is both abane andblessing. Complete con
troloverthechemistrymeansapeptide's
success depends upon a mixture of ran
dom amino acid combinations andhuman
creativity and insight into whatthose corn
binationsmay accomplish.Withsuchcon
trol, a chemist may determine where to
attach alinker or alterthe chemical activ
ity to improve binding to the target. Yet

there are technological limits to control
over peptide construction: â€œAt40 to 50
aminoacids,now you've reachedthe lim
its of the current technology,â€• Mr.
Bernardysaid. â€œOnceyou get bigger than
that, the molecule's conformation starts
to become an importantitem.â€•The ter
tiary structure is not importantwith small
peptides,though it can be with largerpep
tides like interleukin,which has about200
amino acids. These limits serve as
reminders that control means forfeiting
the billions ofyears ofevolutionary wis
dom behind the antibody molecule.

Drawbacks to Peptides

Dr. Goldenberg basically questions
whether peptides can perform as well as
antibodies. â€œThere'sno real evidence of
the rapidity of imaging, of the same
tumor-to-backgroundratio, and of tar
geting after many hours: thus there's not
enough clinical evidenceâ€•that peptides
can perform any better. He grants that
labeled somatostatin has been shown
tobeclinicallyuseful,butwithotherpep
tides, â€œWemay be looking at a vascu
lareffect not related to receptor binding,â€•
he said. â€œThereneed to be proper con
trots to show that the proper binding is
happening,â€• and researchers need to
demonstrate â€œthatthe synthetic peptides
are actually showing the same target
ing as the specific peptide sequence:
there's no evidence in any ofthe peptide
studies that any ofthis is done.â€•He
pointed out how, with hypervascular
tumors, a lot of nonspecific agents can
target either tumor or infection, â€œsoyou
don't know what you're seeing. There
fore you need controls to show whether
this is a specific targeting or an irrelevant
effect due to hypervascutarization.â€•As
he summed up, â€œGettingsmall is impor
tant from a manufacturing perspective,
but are you trading off for specificity?â€•

Even peptide supporters concede the
difficulty in getting theirmethodto do the
job that nature does naturally: it takes a
lot ofwork to get a good peptide. After
alt,you can injectan antigen intoamouse,
get an antigenic response, then screen
allcellsproducingmonoclonalsforstrong
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binding to antigen: the animal is doing
yourworkforyou. Butpeptideenthusi
astshaveanswerstotheproblems.Asfor
the question ofpeptides' rapidityof imag
ing, Dr. Marcus offered anecdotally, â€œIn
clinicaltrials, Iwas gettingpictures in five
minutes. I've done six patients and the
images have been rapid.The problem was
itwent therevery quickly then faded. You
start imaging immediately,whereas anti
bodies take hours and hours (though the
1gM I was using gave me images early,
too).â€•

Dr. Alvarez found that a rapidity of
clearance would have a certain advan
tage. â€œNinety-fivepercent is out of the
body in half an hour, only five percent
goes on to localize, which offers a nice
clearance for nontarget organs and the
blood,â€•he said.â€œAntibodieshavea slow
clearanceâ€”youmay wait several days
but you deliver much more to the
tumorâ€”say, five percent of the dose,
whereas only 0.05% ofthe dose of pep
tidesâ€•may reach the tumor. â€œSopeptides
will be more difficult for therapy.â€•Mr.
Bernardy contended that rapidity of
imaging was a function ofthe biology.
â€œSomepeptides weakly held to their tar
get site,â€•he said, â€œbutthat problem may
be as simple as modifying amino acids
on site to alter conformational fit, which
is hard to do with antibodies.â€•The cnti
cism against many peptides' slowness,
he said, â€œisas good as saying, â€˜Some
peptides are not as good as others.â€•

Peptide supporters often defend pep
tides' shortcomings by saying the prob
ternisnotinherentbutonlyduetothecur
rentprogressofchemistiy. Answeringthe
objection to peptides' tumor-to-back
ground ratio, Dr. Marcus said, â€œIfthere's
a problem, it's not with the generic group
butwith the particulardrug.Youjust have
tobesmartenoughtodesignfortherecep
tor itself.â€•She offered an anecdote, â€œIsaw
Octreotideimages lastweek in D.C. and
they lit up beautifully.â€•But to defend
shortcomings by saying the problem only
lies in making the chemistry good enough
begs the question ofwhether the chem
istry can ever be made good enough,
which is what the critics are saying.

Dr. Marcus granted the criticism that
there is no targeting ofpeptides after
many hours: â€œOfthesix patients I did,
that'strue.A lot ofthe peptidehadbeen
urinated out; it leaves the targeted region
early. Again, wejust need to understand
the receptor itselfand build a molecule
well so itdoesn't fall offearly, thatfools
enzymes that may gobble it up, and so
on--granted it's going to take a lot of crc
ative [work] to design one.â€•As to the
problem of hypervascularization, she
conceded, â€œTherearepeptides whose dis
tribution is due to high blood flow in
an areaand arcnonspecific. You could
get the same distribution with labeled
albumin,say, andso Dr. Goldenbergis
right.â€•As he suggested, researchers have
to choose a peptide that doesn't have a
specificity and use that as a control. â€œBut
bad scienceâ€”without controlsâ€”isn't
limited to peptides. Ifthe distribution
is due to blood flow, just design some
thing better.â€•

The Need for Data

The tnithbehindthe exact power ofpep
tides in imaging may neverbe settled until
interested parties get together and agree
on exactlywhatneedsto be shown,then
present their data clearly and analyze
whether the data fulfill the requirements.
But inthemeantime,pharmaceuticalcorn
panics are homing theirresearcherson
what, injust a few years, has mushroomed
into a vast garden ofapparent potential.
Besides the researchgoing on atCytogen,
makers ofthe monoctonal antibody imag
ing agent OncoScint, anothermonoclonal
maker NeoRx (Seattle, WA) is looking
into peptides, despite its skepticism
(NeoRx is awaiting FDA approval of its
OncoTrac,a monoclonal antibody imag
ing agent). â€œIthink ultimately peptides
ought to be cheaper to produce,â€•said
NeoRx's Dr. Abrams. â€œButI don't see
evidence they perform better than mon
oclonal antibodiesâ€”in fact they per
form worse. Affinity is the question.â€•His
company has contracted with an outside
research group to form random peptides
until they find one with the same affinity
as a monoclonal antibody. But he adds the

caveat, â€œInsmall-cell lung cancer,
Oncotrek is the single most accurate test
to determinewhetherthepatienthas the
disease. It would take a major undertak
ing to find a molecule as good.â€•

Still, not surprisingly, a genre of drugs
thathassomeresearchersresortingtorhap
sodic metaphor would have many poten
tialprofiteersclamberingontotheband
wagon, ifonly to see ifit will hold. â€œThis
is a candy store, and we'rejust entering
it,â€•cooed one researcher. â€œPeptidesare
like an envelope with an addres, and
what's inside can vary infinitelyâ€”tech
netium or gadoliniumor chemotherapy.â€•
Dr. Borer spoke ofusing imaging agents
to prognosticate cardiopathology more
efficiently by looking directly at a bio
logical effect and notjust a statistical
effect. Exercise electrocardiography
and coronary artenography allow statis
tical correlations to a risk ofdeath from
an associatedcardiologicalproblem,he
said, â€œbutwe don't look at the lesion itself
With peptides we can do thisâ€”we can
look at fatty plaques or fibrous plaques.â€•
As fatty plaques are more unstable and
thus more likely to â€œpopâ€•first, he said,
and as peptides hold the potential of tar
geting one type of plaque or the other,
more accurateprognosticationswould be
possible.

Mr. Bemardy describedthe peptide phe
nomenon as a way of starting with the
basic building blocks and constructing
from the ground floor upâ€”theopposite
ofantibodies, which are the completecdi
fice that researchers are taking apart.
â€œWe'reheaded toward the middle
ground,â€•hesaid.Dr.Alvarezsaid,â€œIthink
both monoclonals and peptides have their
place.To get to thatmiddleground,pep
tide enthusiasts may have to heed Dr.
Abrams's advice: â€œWithany phanmaceu
tical agent, it's the dirtydetailsthat count:
what does the product do, how is it most
cost-effective, how is it most beneficial
for the patient? You need details of what
the product really is doingâ€”whatdo the
data say?â€•From the hard data so far, the
critics do not find that peptides are doing
theirjob.

LantzMiller
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