
Characterization of ACE Inhibiter

T he Society of Nuclear Mcdi
chic (SNM) hasselectedDah
Ren Hwang, PhD, a research

instructor at the Mallinckrodt Instiwte
of Radiology,WashingtonUniversity
SchoolofMedicine, in St. Louis, Mis
souri, as this year's recipient of the
Berson-Yalow Award for excellence in
radioimmunoassay (RIA) research.
SNM's Scientific Program Committee
selected Dr. Hwang for his preparation
ofradiopharmaceuticals in a study en
titled, â€œSynthesisand Biodistribution
of [F-18]-labeledAngiotensinConvert
ing Enzyme Inhibitor:[F-18]-Fluoro
captopril?' Co-authors ofthe winning
research project included Michael J.
Welch, PhD, andCarlaJ. Mathias,of
theMathnckrodtInstitute,andEdward
W. Petrillo,PhD,JohnLloyd,PhD,
and WilliamC. Eckelman, PhD, of the
Bristol Myers-Squibb Institute for
Medical Research, New Brunswick
and Princeton, New Jersey. Chairman
ofthe Scientific ProgramCommittee,
Peter T. Kirchner, MD, director of
nuclear medicine, professor of radiol
ogy at the University of IowaHospi
tals and Clinics, in IowaCit@will pre
sent the Award to Dr. Hwang during
SNM's Annual Meeting in Wash
ington, DC.

Using PET to Study ACE

The winningscientificinvestigation
demonstrated the feasibility of using
fluorine-18-labeled captopril in vivo
with positron emission tomography
(PET) in examinations of cardiac pa
tients suffering from hypertension.
Captopril, a potent inhibitor of angio
tensin converting enzyme (ACE), has
become an important therapeutic agent

forthetreatmentofboth hypertension
and congestive heart failure. During
periods of high blood pressure, the
kidneys secrete renin, an enzyme that
interacts with the plasma protein
angiotensinogen to form angiotensin
I. AngiotensinI is subsequentlycon
vertedby ACE to angiotensinII, a sub
stance that severely constricts the
blood vessels. Captopril retards this
conversion process and, thereby,
lowers blood pressure, without ad
verse side effects.

The research group synthesized
fluorocaptopril labeled with fluorine
18,an isotopethat hasa 110-minute
half-life. After administering the drug
to rats, the researchers used PET and
foundhigh uptakein areas knownto
haveelevatedconcentrationsof ACE
â€” the lungs, kidneys, and aortae â€”30

minutespostinjection. Dr. Hwangsays
thatthe findingsindicatethatPET, in
conjunctionwith captopril, provides
a noninvasivemethod of monitoring
the therapeutic drug treatment of
hypertension.

â€œSincewe have demonstratedthat
PET images producedwith fluorine
labeledcaptoprilcaneffectivelyprobe
ACE in rats, we hope that this pro
cedure can ultimately be applied to
humans with diseases where ACE is
implicated,â€•says Dr. Hwang. â€œPET
gives us an excellent picture of enzyme
activity in the blood?'

Uncoveringthe Pathophysiology
of Hypertension

Commenting on the project selected
for the award, Dr. Kirchner told News
line, â€œThisprojectwas chosen for its
significance, innovation, and its large
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potential clinical impact.â€•Joanna S.
Fowler, PhD, senior chemist at Brook
haven National Laborator@ in Upton,
New York, praises the research
group'sstudyandaddsthatâ€œthisis an
important use of PET, for it can show
us the regional distributionand time
course ofthe therapeutic drug localiz
ing in the body?' Scientific Program
Committee member, Kenneth A.
Krohn, PhD, professor of radiology
and radiationoncology, and adjunct
professorof chemistryat the Univer
sity of Washington, in Seattle, says,
â€œDr.Hwang's study demonstrated that
aninvivotechnique,like radioimaging
with PET,can obtainthe sameresults
as an invitro test-tobe study. The fact
thatthis abstractsuccessfully showed
an alternativeto invasivemethods of
studyingACEreallycaughttheatten
tion of the Committee.â€•

Co-authorofthe study,EdwardW.
Petrillo, PhD, comments that â€œhyper
tension is a disease that can only be
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controlled by normalizing blood pres
surethroughthe chronicuse of drugs
like captopril.It cannotyet be cured.
However,this PET techniquecan show
us exactly how the drug works in the
blood and could eventually lead to a
greater understandingofthe biochemi
cal causes and pathophysiology of
hypertension. This, in turn, can lead
to more effective therapyfor the dis
ease?' Dr. P@trilloadds that â€œPrevious
ly, enzymeactivitywasstudiedcx vivo
by the classical technique of carbon-14
labeling, which required the physical
removal of organs, like the kidneys,
and the killing ofanimals under exper
imentation. We hope that the mecha
nism of more drugs can be studied in
detail using the PET procedure?' Dr.
Petrillo, associate director of chemis
try-cardiovascularagents at Squibb In
stitute, adds that the causes of hyper
tension are still largely unknown, but
are probably due to a complex bio
chemical mechanism.

The pharmaceuticalindustryfore
casts that the market for cardiovascular
drugs will rise 16% each year, as new
medications are being developed to
reduce the risk factors â€” notably
hypertension â€”associated with heart
disease. The market for ACE inhibi
tors, such as captopril, enalapril, and
lisinopril, is expected to grow annually
by 33%. Although the detection and
treatment of hypertension has in
creased in recent years, the incidence
of atherosclerotic heart disease in
diagnosed hypertensive patients re
mains high. The survival rate of pa
tients with heart disease has not im
proveddespite the availabilityof drugs
effective against symptoms of the
disease. â€œThisis why it is imperative
to understand in greater detail how the
drugs we have available function inside
the body' asserts Dr. Hwang. â€œPET
offers us that capability.â€•

Born in iliwan, Dr. Hwang, 35, ob
tamed his bachelor's degree in chemis
try at National Taiwan Normal Urn
versity, 1@ipei,ihiwan, in 1977,and his

doctoratein organic chemistry from
the State University of New Yorkat
StonyBrook in 1982.Subsequently,he
started his postdoctoral research in the
department of chemistry at Brook
haven National Laboratory, with
Alfred P. Wolf, PhD, director of the
cyclotron PET program, and Dr.
Fowler.Dr. Hwang'swork at Brook
havenconcentratedonthe synthesisof
carbon-li- and fluorine-18-labeled
opiate agonists and antagonists for the
in vivo mapping of opiate receptors
with PET.

Dr. HwangcreditsDr. Fowlerwith
drawing him to the field of radiophar
maceutical compounds development,
while he was working as a research
assistant at Stony Brook. â€œIwas fasci
nated by a lecture she gave on the ap
plication of [fluorodeoxyglucose]
FDG PET in the brain,â€•Dr. Hwang
recalls. â€œAtthat time I did not even
know there were means by which one
could observe the functions of the
brain in such astonishing detail. Of
course, being a chemist, I was inter
ested from the perspectiveofthe radio
pharmaceutical compounds that were
prepared for these imaging studies.â€•

Dr.Hwanghasbeenassociatedwith
the MallinckrodtInstitutesince 1985,
initially as a post-doctoral research
associate with Dr. Welch, who is pro
fessor of radiationchemistry and ra
diology at the MallinckrodtInstitute.
InJuly1989,Dr.Hwangwasappointed
researchinstructor.His researchac

tivities at Maffinckrodt have pnmari
ly focusedon the developmentof new
labeling techniques for the synthesis
ofpositron-labeled radiopharmaceuti
cals designed for PET studies. In col
laborationwithDr.Welch,Dr.Hwang
has been instrumental in the prepara
tion ofa variety oflabeled compounds
used in conjunction with PET to study
dopamine receptors and muscarinic
acetylchollnereceptorsin thebrain,to
image prostate tumors, and to detect
hypoxic but viable tissues.

The Berson-Yalow Award com
memorates Rosalyn S. Yalow, PhD,
andthelateSolomonA. Berson, MD,
who togetherdevelopedthe RIA tech
nique in the 1950s.The Awardwas es
tablished by the Society in 1977, the
same year that Dr. Yalowreceived the
prestigious Nobel Prize for Physiolo
gy/Medicine in acknowledgment of
the RIA breakthrough. The objective
behind the Berson-YalowAward is to
honor investigatorswho submit â€œthe
most original scientific abstractsand
make the most significant contribu
tions to basic or clinical radioassay?'
In 1987,the Scientific ProgramCom
mittee expanded its criteria for the
Award to include all research that
made use of the indicator-dilution
method. Categories such as neurology,
oncology, and radiopharmaceuticals,
inadditionto radioassay,fallunderthe
new criteria.
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â€œ. . . this is an important use of PET,

for it can show us the regional
distribution and time course

of the therapeutic drug
localizing in the body.â€•




