MEETINGS

Prostaglandins

The most recent work on the chem-
istry and physiology of prostaglandins,
as well as their clinical applications,
was presented at the third international
conference on prostaglandins in New
York City on 17 to 19 September
1970, under the auspices of the New
York Academy of Sciences. The orga-
nizers and cochairmen of the meetings
were two scientists prominent in pro-
staglandin research, Jane E. Shaw and
Peter W. Ramwell. ‘

The initial introductory lecture was
given by Nobel laureate U. S. von Euler,
the Swedish pioneer in the field. Von
Euler, in 1935, gave the name prosta-
glandins to this class of biologically ac-
tive lipids. Thirty-five years later, this
misnomer is firmly entrenched as the
generic name for a group of compounds
that have ceased to be obscure, but are
now of tremendous importance, includ-
ing the possibility that prostaglandins
may be a means of once-a-month birth
control.

Chemistry

The first day of the conference was
devoted to chemical and pharmacologi-
cal progress reports. Several groups dis-
cussed different methods of total syn-
thesis to obtain prostaglandins. E. J.
Corey (Harvard) reported on various
routes of synthesis, particularly an effi-
cient 16-step process incorporating a
resolution, leading in a stereoselective
manner to PGFaq. It was estimated
that, if this were scaled up, it could
eventually produce prostaglandins at a
cost of $10 per gram. J. Fried described
the preparation of some 7-oxaprosta-
glandins of special interest as antago-
nists of the natural materials in various
biological systems in vitro. The synthe-
sis of biologically active prostaglandin
analogs (3-oxa-15-methyl) at the Up-
john Company was described by G. L.
Bundy. These analogs were designed
as specially modified structures that
would not be substrates for the various
enzymes that metabolize prostanoic
acids. Bundy also described the con-
version of prostaglandins derived from
the coral Plexaura homomalla to PGFaq
and PGE,. Clearly, the chemical re-
ports indicate that, over the next few
years, prostaglandins will become rela-
tively easily available, and that costs
will be low enough to make their com-
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mercial production, if required, a viable
operation. The Upjohn spokesmen also
thought that the methods of synthesis
which will eventually be used in large-
scale operations have not yet been dis-
closed.

Factors controlling the biosynthesis
of prostaglandins from unsaturated
fatty acids were discussed. The sub-
strate specificity of the cyclizing en-
zyme was studied by D. A. Van Dorp,
who described the conversion of novel
unsaturated fatty acids to biologically
active prostaglandin (for example, A2-
prostaglandins). A particularly impor-
tant paper on metabolism in rat, guinea
pig, and man was given by B. Sam-
uelsson; he also described a novel ana-
lytical technique combining gas chro-
matography, mass spectrometry, and
reverse “isotope dilution” which would
permit the detection of subnanogram
amounts. Analysis of the metabolites in
human urine led to the finding that
about 100 ug of the E group of pro-
staglandins are made by the body each
day, and the endogenous amounts of
PGE, in the plasma of normal subjects
was 700 pg/ml. ,

Using the standard, gerbil-colon bio-
assay, P. J. Piper reported that PGE,
and PGFz« were released after changes
occurred in the cell membrane as a
result of smooth-muscle contraction,
anaphylaxis, or mechanical squeezing
or stirring. It was suggested, therefore,
that the amounts of prostaglandins in
tissues under physiological conditions
could be much lower than those re-
ported.

Polyphloretin phosphate antagonizes
the smooth muscle-stimulating actions
of E and F prostaglandins. Kenneth
Eakins demonstrated that this com-
pound acts in vitro to block the effect
of PGFzq on the rabbit blood pressure
and intraocular pressure. J. H. Sanner
reported prostaglandin inhibition with
a dibenzoxazepine hydrazine derivative
and with morphine. The availability of
antagonists should stimulate the use of
these agents for physiologic experimen-
tation. Information may be gained as to
the role of endogenous prostaglandins
by specific inhibition. Furthermore, pro-
staglandin antagonists may prove to
have clinical value, for example, in the
treatment of premature labor and glau-
coma.

Physiology

On the second day of the meeting
the physiologists took over. J. B. Lee
reviewed his work on establishing the
presence of PGA; and PGE, in the
renal medulla and discussed his thesis
that prostaglandins in the kidney par-
ticipate in the regulation of blood pres-
sure and sodium excretion. Infusion of
PGA,; into six patients with essential
hypertension produced diuresis and
naturiesis, and a subsequent decrease
in blood pressure with a return of
urine flow and electrolyte excretion
toward control values. Thus there is an
initial renal effect, leading to intravas-
cular volume depletion which, associ-
ated with peripheral vasodilation, lowers
the blood pressure. In three normal
patients, PGA; infusion resulted in no
change in renal venous concentration
of renin, whereas in three patients
with hypertension, renin went down in
two and up in one.

One of the prominent features of
prostaglandins is the ubiquitous nature
of these fatty acid derivatives. J. E.
Shaw presented evidence that not all
cell types synthesize or metabolize
prostaglandins; she further showed that
prostaglandins are not required for the
functioning of an adenyl cyclase system
in the erythrocytes of the turkey, which
has nucleated red blood cells. Ion
movements and cyclic adenosine mono-
phosphate (AMP) formation were not
influenced by PGE,.

G. W. G. Sharp paid tribute to those
who have spent a lifetime studying the
toad bladder and reviewed the effects
of prostaglandins on this animal model.
The stimulatory effect of PGE, on so-
dium transport across the toad bladder
is mediated by cyclic AMP. On the
other hand, PGE, inhibits water flow
induced by antidiuretic hormone and
theophylline, apparently by inhibiting
adenyl cyclase. Perhaps these studies
indicate that two adenyl cyclases exist
in toad bladder, one for water flow
and one for sodium transport.

F. Coceani and G. R. Siggins re-
viewed their work with prostaglandins
in the spinal cord of the central nervous
system. Coceani showed that PGE; and
PGFia are released in increased
amounts when the lateral column fibers
of the frog spinal cord are stimulated
but that stimulation of dorsal roots did
not alter the basal output of PGE, al-
though it raised the rate of PGFiq re-
lease.

PGE,; and PGE, reversibly block
Purkinje cell responses to norepineph-
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rine in the cerebellum of the rat and
rabbit. Siggins reported on the histo-
chemical localization of prostaglandin
dehydrogenase activity in the brain. The
heaviest staining was found in the
cerebellar cortex, particularly in molec-
ular and Purkinje cell layers where
norepinephrine fibers are most preva-
lent. Siggins suggested that Purkinje
cells may utilize endogenous prosta-
glandins to modulate postsynaptic re-
sponsiveness to particular chemical
synaptic inputs.

The paradox of the luteolytic effect
of PGFaq in vivo as compared to the
steroidogenic effects of prostaglandins
in vitro was not resolved. J. M. Marsh
demonstrated that PGE; and PGE,
stimulate the adenyl cyclase enzyme of
homogenates of bovine corpora lutea
to about the same degree as luteinizing
hormone (LH). Among the prosta-
glandins tested, PGFzq was least effec-
tive but still stimulatory. The stimula-
tory effect of LH was additive to that
of PGE,, an indication that prosta-
glandins are not mediators of LH stimu-
lation, evidence contrary to that of
Kuehl’s work with antagonists [Science
169, 883 (1970)].

Despite this stimulatory effect of
prostaglandins in vitro, the luteolytic
effect of PGFzq is fairly well estab-
lished. Indeed, E. W. Horton presented
evidence that PGF2q may be the uterine
luteolysin active in the guinea pig. An
assay utilizing a combination of gas
chromatography and mass spectrometry
identified PGF2q in uterine venous
blood after in vitro distension of the
uterus or with estrogen treatment in
vivo; both experimental conditions are
known to have luteolytic effect.

H. R. Behrman could produce an
acute decrease in progesterone secre-
tion with PGFaq both in unoperated
and hypophysectomized rats, an effect
which could be overcome by LH only
in unoperated animals, suggesting an
antagonistic action between PGFzq and
LH. Behrman did not find any changes
in ovarian venous blood flow, a subject
which was discussed the next day.

Reproduction

The final clinical session appropri-
ately was introduced by Sune Berg-
strom (Karolinska Institute) who has
played a key role in bringing prosta-
glandins from relative obscurity to their
present level of interest. He emphasized
the importance of cooperation between
academic centers throughout the world
and industry and gave recognition to
the Upjohn Company, whose efforts
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have enabled the study of prostaglandins
to reach a stage where practical medical
results are a realistic possibility.

Bruce B. Pharriss, the first investi-
gator to demonstrate the luteolytic ef-
fect of PGFz2q in vivo, reviewed the
evidence favoring PGFzqa as the long-
sought-for uterine luteolysin and pre-
sented data which suggested that the
mechanism of action is a reduction of
blood flow through the ovary. Phar-
riss also showed that the luteolytic ef-
fect of PGFz2q could be overcome by
LH or human chorionic gonadotropin
(HCG). J. A. McCracken presented
work in sheep whose ovaries had been
autotransplanted to the neck. Radio-
active PGF2q injected into the uterine
vein was found to concentrate several-
fold in the ovarian artery, indicating a
selective cross-current concentration of
PGFs:o. Furthermore, infusion of
PGF2q reduced progesterone secretion
with a decrease in ovarian blood flow.
As noted, Behrman did not find blood
flow changes in the rat, and this pos-
sible mechanism of action requires
more investigative work.

Pertinent to this need for more re-
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Fig. 1. The six primary prestaglandins and
their fatty acid precursors. Each letter cor-
responds to a particular ring structure. The
numeral in the subscript position indicates
the degree of unsaturation in the side
chains. Substituents below the plane of the
ring are in the alpha position. The PGFg
isomers have not been found in nature.

search was the paper by K. T. Kirton
on a series of successful abortions in
rhesus monkeys by means of PGE, and
PGF2q intravenously, subcutaneously,
and intravaginally. In addition, PGFzqa
lowers the plasma progesterone levels
in the monkey when given late in the
cycle. As measured by continuous re-
cording of intrauterine pressure, PGE,
was ten times as potent as PGF2a, a
finding similar to results obtained in
humans. These studies indicate that the
rhesus monkey is a suitable animal for
basic research.

The highlight of the meeting, at
least to the assembed press corps, cen-
tered about the results in human clini-
cal studies presented by S. M. M.
Karim of Uganda, M. Bygdeman and
N. Wiqvist of the Karolinska Institute,
and G. G. Anderson of Yale.

Bygdeman presented a series of thera-
peutic abortion attempts, in 69 women,
with the intravenous infusion of PGF2q.
Patients who were less than 8 weeks
pregnant aborted about 90 percent of
the time after a 7-hour infusion (25 to
100 pg/min); while patients in the 9th
to 16th week of pregnancy aborted
completely or partially in only 20 per-
cent of the cases after 13 hours of in-
fusion. As in other series, gastrointesti-
nal side effects were prominent. There-
fore, other delivery systems were in-
vestigated that would produce high
concentrations of prostaglandins in the
uterus, without high concentrations in
the peripheral blood and without side
effects. A series of 12 patients was pre-
sented in whom a fine catheter was in-
serted transcervically to a position be-
tween the fetal membranes and the
uterus. Injections of PGFaa every 2
hours, with the total dose being about
one-tenth of the intravenous dose, re-
sulted in complete or partial abortion
in all cases. Bygdeman also reported
early work involving routine periodic
infusions of PGF2q in a group of wom-
en who were late with their menstrual
periods. This technique apparently pro-
vides an early abortifacient form of
birth control.

Karim, who has the widest clinical
experience in the field, having used
prostaglandins for various purposes in
over 1000 women, has decided that
PGEg: rather than PGFzq is the drug of
choice in both induction of labor and
therapeutic abortions. Indeed, prosta-
glandin infusions are no longer re-
search projects at Makerere University
in Uganda, but rather they have become
standard clinical techniques.

Karim reported a double-blind study
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in 300 women at term whose labors
were induced with infusions of PGEz,
PGFaq, and oxytocin. The failures with
each group were 4, 33, and 44, respec-
tively. Karim then startled the audience
by announcing excellent results in in-
ducing labor with the use of relatively
large amounts of oral prostaglandins.
This route of administration was pre-
viously thought to be ineffective. The
amount of oral prostaglandins necessary
to produce therapeutic abortions, how-
ever, was found to be poorly tolerated,
and his group, therefore, used the vag-
inal route. A series of successful abor-
tions in 45 women was presented with
vaginal applications of PGE, (20 mg)
or PGFax (50 mg) every 2% hours
until abortion took place. The vaginal-
tablet method was also used to bring
about menses in 11 of 12 women who
were 2 to 7 days past their expected
menstrual date.

The Yale report concerned the induc-
tion of labor in 42 women in a double-
blind study with PGEz, PGF2q, and
oxytocin, The results of the study were
encouraging but far less spectacular
than the results of others. It was em-
phasized that clinical efficacy trials
must be carefully controlled, and sev-
eral types of discrepancies in other
series were pointed out. A need for a
objective appraisal of Tresults was
stressed. '

By popular demand, an extra after-
noon session was added as a question
and answer forum which served to
clarify some issues and to allow more
investigators to present some results.
It was agreed that the definition of
“success” in the clinical abortion studies
was being used rather loosely, making
comparison between various reports
difficult.

The meeting was extremely produc-
tive and should do much to stimu-
late research on this important topic
throughout the world. Certainly the
possibility has been raised that prosta-
glandins may be a method of self-
administered fertility control with an
effect limited to the corpus luteum.
However, Raymond L. Vande Wiele,
co-chairman of the session on repro-
duction, rightfully raised a note of cau-
tion, urging quality in research rather
than quantity, with a close look in the
near future at side effects.

GERALD G. ANDERSON
LEON SPEROFF
Department of Obstetrics and
Gynecology,
Yale University School of Medicine,
New Haven, Connecticut 06510
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Personnel
Placement

RATE CHANGE
Effective 1 January 1971

POSITION WANTED: 40¢ per ‘word, mini-

mum charge $10. Use of Box Number

ts as 10 dit | words. Payment

in advance is required. These rates apply

to individuals only. Personnel agencies and

companies take display rate for all adver-
tising.

POSITIONS OPEN: $110 per inch. No charge
for Box Number. Rates net. No agency
commission allowed for ads under 4 inches.
No cash discount. Ads over 1 inch will be
billed to the nearest half inch. Payment in
advance is required except where satis-
factory credit has been established.

COPY for ads must reach SCIENCE 4 weeks
before issue date (Friday of every week).
Send copy for Personnel Placement adver-
tising to:

SCIENCE, Room 211
1515 Massachusetts Ave., NW
Washington, D.C. 20005

Replies to blind ads should be addressed
as follows:
Box (give number)
SCIENCE :
1515 Massachusetts Ave., N
Washington, D.C. 20005

W postrions waNTED (]

Alkaloid Chemists, Ph.D., publications. Experi~
ence in Extraction, Isolation, Characterization,
and Biosynthesis. Seeks research position. Box
52, SCIENCE. X

Biologist, Ph.D., 35, 9 years of university experi-
ence. Particular interest in core curriculum de-
velopment, innovative undergraduate education.
General, cellular, - genetic, evolutionary biology.
Seeks teaching/administrative position in under-
graduate oriented institution. Box 25, SCIENCE.

Developmental Biologist, Ph.D., teaching interests
and experience in anatomy, microanatomy, and
cell biology. Currently developing undergraduate
course which integrates the areas of development
and heredity. Box 2, SCIENCE. X

(a) DRUG ABUSE SPECIALIST; Organic
Chemist Ph.D.; design, direct research program,
administrative experience; seeks commercial man-
agement position. (b)) PHARMACOLOGIST
Ph.D.; university professor, research director;
toxicity testing of drugs, food additives, pesticides;
prefers appointment drug manufacturer. Wood=
ward Medical Personnel Bureau, 185 N. Wabash,
Chicago, I 60601,

Microbiologist, Ph.D., 28, postdoctoral experience
and publications; seeks academic position in
microbiology and/or biology-zoology. Have taught
biology, bacteriology, comparative anatomy. Re-

search experience in bacterial virology, inverte-
brate pathology, food poisoning, Box 53,
SCIENCE. X

Pathologist, AP and CP. Extensive service, teach-
ing, research, administrative experience. Over 100
publications, Multiple state licensure, age 55.
Box 32, SCIENCE. 2/5

Pharmacologist D.V.M., Ph.D. Background: com-
parative pharmacology physiology, administration,
private practice. Teaching: medical pharmacology
(current), veterinary pharmacology, undergradu-
ate biology. Research: endocrinology, metabolism.
Box 40, SCIENCE. 2/5, 12

Phytochemists/Chemotaxonomists, PhD. 1970.
Publications, Desires teaching and/or research
in related field. Available immediately. Box 54,
SCIENCE. X

Primatologist-Anthrepologist,
ical school position, broad interests,
June 1971. Box 55, SCIENCE.

Ph.D., seeks med-
avaﬂah%g

WD _rosrrions opeN _[IIHN

BIOCHEMIST, Ph.D.
Research position in clinical chemistry labora-
tory with specific - objectives of establishing
and implementing radioimmuno-assay methods
for protein and nonprotein hormones. First-
hand experience with RIA methods is essen-
tial. Salary commensurate with qualifications.
Send résumé to:
V. J. Pileggi, Ph.D.
Director of Research
BIO-SCIENCE LABORATORIES
" 7600 Tyrome Avenue
Van Nuys, California 91405

BIOLOGIST, Ph.D.

Position in Biological Research at our Cor-
porate Research Center in Bloomfield for
a scientist with background in pathology
or cellular biology to work with all mod-
els of acute and chronic inflammatory re-
sponse. For consideration and further in-
formation, please direct resume of your
qualifications to:

Research Personnel

SCHERING éA"a
CORPORATION <&

60 Orange St. Bloomfield, N.J. 07003
Applicants of all races are encouraged to apply

COLLEGE TEACHERS WANTED

M.S. or Ph.D. NATIONWIDE
SEPT. POSITIONS
BIOLOGY MATHEMATICS
CHEMISTRY PHYSICS
ENGINEERING PSYCHOLOGY
GEOLOGY DEAN OR ADMIN,

WRITE NOW FOR APPLICATION
CITY & SUBURBAN TEACHERS AGENCY
500 FIFTH AVENUE N.Y., N.Y. 10036
OR PHONE 212—546-8370

DEVELOPMENTAL BIOLOGIST

This addition to be made to biology faculty in
the Fall of 1971 at growing state-supported
institution. Responsibilities include teaching un-
dergraduate courses in biology and conducting
research, Please forward résumé, transcripts and
two letters of recommendation to Dr. Peter
DeJong, Chairman, Department of Biology,
Saginaw  Valley College, University Center,
Mich. 48710.

Ph.D. ENDOCRINOLOGIST (THYROID)

Excellent position available for a qualified Ph.D.
endocrinologist to head section for thyrometa-
bolic tests with private institute. Applicant must
be young and dynamic, with minimum of 3
years’ postdoctoral training, and 3 to 5 years’
actual experience in thyrometabolic tests. Strong
background in TSH, LATS, and other thyrometa-
bolic procedures with emphasis on radioimmuno-
assay applications desirable. Excellent salary and
other institutional benefits. Reply in full detail
stating experience, publications, and references
in your first communication to Director of Per-
;ggg;l, P.0. Box 92002, Los Angeles, California
.

RESEARCH BIOCHEMIST X

Opening for a B.S./M.S. degree holder with 2
years of research experience to- work on a chal-
lenging program in macromolecular biology of
mammalian systems. Require experience in lab-
oratory techniques in molecular biology specifi-
cally in isolation of proteins, and nucleic acids;
separations involving chromatographic, ultracen-
trifugal, and electrophoretic techniques; isotopic
techniques involving pulse-labeling of intermedi-
ates. Experience in enzymology is desirable. Will
consider recent Ph.D. with appropriate back«
ground, Replies are to be sent to P. P. Nair,
Ph.D., Biochemistry Research, Sinai Hospital of
Baltimore, Inc., Belvedere Avenue at Green-
spring, Baltimore, Maryland 21215.
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