1989 (EERNEHFEREERE
ERHENH '

RERER
TORYIS0 IV RUBEGOEMZERA
CEDERBIRNDSS

Laureate of the 1989 Japan Prize
in the Medicinal Science Category

Citation for award : The pioneering con-
tributions to the syntheses of prostaglan-
dins and their related compounds which
are of great therapeutic value

E. J. 3—U—f8+0K)
Dr.E. J. Corey (U. S. A.)

N—N— FRZ2YER, 1928F4%Fh,

N—N— FRZ2THERLZLTR. B3
FREBHEMRAOBRHEEFNT, AR5 TS
O OEFE R OMBEICERY #AA, 1968510
M TRABEFERROFRSHICHIIL
oo BRERSIHICHREN, VDHTREN
nHTNoEigeaeeic L, PGEMRH
ICHFELVWERERELL.

Brongficid, O, ORBN,
OBEMNENI I ODERLHY, BE,
PGHIZ2WLTE, RN A —H—DI100%:E
(Ha—)—EEFFERLTVWS,

SHLEETOHMRFHICLY, PGRD
IRIEREANCERL, SAOTSF B
AR —FOPRFEHFRBILE N, S, RIE
F5E, BEREELA, HBBESALTIHL
LWERRIEAOBFELS T ATV S,

12

Professor at Harvard University, Born in
1928.

Dr. Corey’'s study covered almost all
fields of organic chemistry.

He became the first researcher to synthe-
size pure prostaglandins in natural, opti-
cally active form. This allowed the large
scale production of all natural prosta-
glandins so as to provide a stable supply
for other researchers, thus contributing
considerably to the development of bio-
chemistry and medicine.

His synthesis had three major advan-
tages over other methods in terms of 1)
efficiency, 2)versatility, 3)economy.
Dr. Corey's achievement in the
syntheses of eicosanoids is a monumen-
tal work in modern medicinal science. It
is broadly expected that this synthesis
will facilitate development of medicines
for such diseases as cerebral throm-
boisis, arteriosclerosis, gastric and intes-
tinal ulcers.
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" The discovery of the newer prostanoid

Bengt Samuelsson, a student of Bergstrm's,
isolated an unstable intermediate in the
biosynthesis of PG’s from arachidonic acid, the
endoperoxide PGH,, and shows that it was
coverted to a very potent but short-lived
platelet aggregator, thromboxane A,. Since
damaged blood vessels activate platelets to
produce thromboxane A,, this mediator clear-
ly can play a role in the clotting process which
initiates the repair of blood wvessels. An
enzyme present in healthy endothelial cells
which line the blood vessels converts the same
endoperoxide to a different prostaglandin,
PGI, (prostacycline, Vane, 1976), which is a
powerful inhibitor of platelet aggregation. It is
the function of PGI; to prevent the aggrega-
tion of blood platelets in normal undamaged
blood vessels. The synthesis of PGl from
PGF,, was achieved independently in our labo-
ratory and at the Upjohn Co. (1977).

The PG endoperoxide, PGH,, and thrombox-
ane A, are both very unstable in neutral aque-
ous solution at body temperature, a factor
which complicates the study of their biological
properties. Fortunately, stable, biologically
active structural analogs of these molecules
which are useful research tools have been
synthesized. The availability of these sub-
stances has greatly accelerated research on
PG receptors and signal transmission.

The outstanding investigations of synthetic
prostaglandins which have been carried out
worldwide in the pharmaceutical industry
have produced a number of important applica-
tions, although progress in this field has been
difficult due to the universal action of PG’s on
most body tissues and cells the difficult prob-
lem of drug delivery to specific cells of the
body. Synthetic PGF,, and various potent
analogs are used to induce labor at childbirth
or to induce abortion during the first or second
trimester. The combination of a progesterone
anatagonist with a synthetic PG analog is the
most effective known method for interrupting

development of a newly fertilized ovum. Pros-
taglandin E, is used along with surgery as a
life-saving treatment for “blue babies”, infants
born with congenital defects of the heart.
Various synthetic analogs of PGE; (for exam-
ple, enprostil) taken orally are highly effective
in the treatment of gastric ulcers and in
preventing ulcer formation in arthritic
patients who take antiinflammatory agents.
This application depends on the local action of
PGE; in the stomach to inhibit the secretion of
gastric hydrochloric acid simultaneously to
enhance the secretion of cytoprotective
mucous.

The leukotrienes, latecomers to the
eicosanoid class

As was the case with the prostaglandins, the
biologically active substances now described
as members of the leukotriene group were
detected (1938) as bioactive factors long before
their chemical nature was known, The identifi-
cation of these substances, termed slow react-
ing substances (SRS), as arachidonate derived
eicosanoids was the result of contributions
from Bengt Samuelsson’s group at the Karolin-
ska Institure in Sweden (Science, 1983) and our
own group at Harvard (Experientia, 1982). A
C, epoxy acid, now called leukotriene-A, or
LTA,, couples with the tripeptide glutathione
to form leukotriene-C, (LTC,), the primary
SRS. Enzymatic peptide cleavage of LTC,
converts it successively to two other SRS's,
LTD, and LTE,. Enzymatic hydrolysis of
LTA, produces LTB,. All of these leu-
kotrienes were made by our group by total
synthesis, which not only was important to
rigorous and complete determination of struc-
ture, but which also made these very unstable
and rare substances available in ample

"amounts for scientific study across a broad

range of biology and medicine.
Leukotrienes play a significant role in the
normal immune response, in the process of
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tissue repair, in inflammation, and in allergic
and hypersensitivity reactions. The peptidic
leukotrienes, LTC,, LTD, and LTE,, are
potent spasmogens and show a contractile
effect on smooth muscle of the airways, ut-
crus, heart, gut, and blood vessels. A patho-
physiologic role of the peptidic leukotrienes in
asthma and bronchial hyperirritability has
been demonstrated experimentally. LTB, also
has important biological effects. It is a potent
inflammatory agent. Even at concentrations of
10~°*M it causes chemotactic migration of leu-
kocytes as well as neutrophil activation with
concommittant generation “of proteolytic
enzymes and superoxide anion (Oz*), and adhe-
sion of leukocytes to endothelial cells.

The medical implications of these various
effects of the leukotrienes are far reaching and
_ consequently it is not surprising that many
research laboratories are pursuing research
based upon this new knowledge. New chemical
compounds which can serve to inhibit leu-
kotriene biosynthesis and also to block the
action of leukotrienes at their receptors have
been discovered in our laboratories and those
of others. Useful new therapeutic agents can
be expected to emerge from such studies.
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