
Introduction

In a volume dedicated to Leon Wolfe, it is
appropriate to recall the circumstances leading
to our collaboration and lifelong friendship
and to reflect, coincidentally, on how drasti-
cally a fortuitous event may change one’s
direction of research.

Finding Prostaglandins

My encounter with Wolfe dates back to
1963. At that time, I was a postdoctoral fellow
in Herbert Jasper’s laboratory at the Montreal
Neurological Institute working toward a

career in neurophysiology. Jasper was study-
ing (among other things) the conditions gov-
erning the release of acetylcholine from the
cerebral cortex (1); because of my doctoral
work in Italy dealing with the cerebellar phys-
iology (2), it was decided that I should com-
paratively examine the cerebellar cortex. Then,
Wolfe came into the picture. The project
entailed the use of a biological assay; despite
our lack of experience with isolated organs,
the rat stomach fundus (3) was chosen, rather
than the conventional frog rectus abdominis
preparation, which, incidentally, was already
available in the laboratory. In pursuing this
outwardly foolish course, Wolfe’s rationale
was to simultaneously measure acetylcholine
and 5-hydroxytryptamine in cerebellar super-
fusates, whereas my motivation was to
address the question of the identity of the
active substance known at the time as the
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“cerebellar factor of Crossland” (4). As it
turned out, this choice was most fortunate. In
fact, few experiments were required to note
the presence in the superfusates of a spasmo-
genic principle with unique biological and
physico-chemical properties.

Wolfe was quite adamant when first faced
with my data: it must be a prostaglandin! This
meant the neurophysiologist of the team would
have to start sifting through chemistry papers,
extolling the unique virtues of gas chromato-
graphic/mass spectrometric analytical proce-
dures. In any case, it was prostaglandin (5). By
sheer chance, we had selected for the assay an
organ that for many of the following years
would be the preparation of choice for the mea-
surement of prostaglandins (6). Hence, a new
line of activity started for both of us that was
totally absorbing and ever rewarding.

The demonstration of the natural occurrence
of prostaglandins in the central nervous system,
to which contributed our studies as well as
studies from other laboratories (7), had an
impact. There was a great deal of interest in
these substances within the broad field of the
neurosciences (an interest that remains vibrant
to this day) because they afforded a new dimen-
sion in the study of humoral mechanisms.

The original choice of the rat stomach fundus
proved to be fortunate in another respect. After
returning to Italy, but still in association with
Wolfe, work with this preparation demonstrated
that the spasmogenic response to prostaglandins
is critically, and quite uniquely, dependent on
the presence of oxygen (8). This observation,
coupled with the notion (acquired almost in the
same period) that the synthesis of prosta-
glandins is also conditioned by oxygen (9,10),
later formed the premise for the idea of these
compounds as messengers of the oxygen con-
striction in the ductus arteriosus and, hence,
being responsible for closure of the vessel at
birth (11). Regretfully, this appealing concept did
not pass the test of the laboratory—a common
destiny for “beautiful hypotheses when being
confronted with ugly facts” (T. H. Huxley).
However, prostaglandins, specifically PGE2,
were found important in maintaining patency of

the ductus prior to birth (12). A scheme diametri-
cally opposite to that conceived from our origi-
nal premise but still quite rewarding for its
conceptual and practical implications (12).

This circuitous path for prostaglandin
research does not end there. Subsequent stud-
ies, still aiming to the elucidation of the mecha-
nism of ductus closure, provided convincing
evidence for a role of endothelin in the con-
strictor action of oxygen (13). This was con-
firmed through the use of mutant mice lacking
the ETA receptor subtype of endothelin (14).
However, similarly to any wild-type animal,
the same mutants close their duct at birth (14).
The key to explain this paradox again is linked
to the prostaglandins. As shown by us and oth-
ers (15,16), blood levels of PGE2, which are
quite high in the fetus, fall abruptly at the time
of birth. Hence, coincidentally with birth, there
is the withdrawal of a potent relaxant influence
on the ductus (17). Under normal circum-
stances, this event may simply contribute to
the closure process. However, when the con-
tractile drive is missing, as may happen with
the ETA mutant, it can become the determining
factor for closure.

After all, 30 yr later, a role was found for
prostaglandins in ductus closure, although
their mode of action turned out to be opposite
of that perceived at the start of the investiga-
tion—so much for design and serendipity.

There are other aspects of my work that are
ideally linked with Wolfe. After a period of
research on the mode of action of prostaglandins
on individual neurons (18), much effort was
invested in the verification of the role of PGE2 as
an intermediary agent for pyrogens in causing
fever. Eventually, following a vigorous debate
involving our laboratory as well as the laborato-
ries of others (19), this scheme gained wide
acceptance. Recent studies with mice lacking
distinct components of the PGE2 system have
not only firmly established this concept but have
also charted the way to new therapeutic tools
(20–22).

The premise of this article began many years
ago with Leon Wolfe. Memory holds him as a
brilliant, yet unassuming person and, first and
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foremost, a person with great enthusiasm and
drive. Besides honoring him with a fitting trib-
ute, this article highlights, individually and
collectively, a special season of life that has
influenced our work ever since.

Acknowledgments

The many associates in studies being
reported here cannot be cited individually, but
still are gratefully acknowledged. However, I
owe a special note of gratitude to Peter Olley,
with whom I have shared much of the work on
the ductus arteriosus. The Medical Research
Council of Canada and the Heart and Stroke
Foundation of Ontario generously supported
my research through the years.

References

1. Celesia G. G. and Jasper H. H. (1966). Acetyl-
choline released from cerebral cortex in rela-
tion to state of activation. Neurology 16,
1053–1064.

2. Coceani F., Fadiga E., and Gessi T. (1962). Effetti
di stimoli chimici sull’attività unitaria cortico-
cerebellare di Gatto, studiata nel lembo isolato
di corteccia e nel preparato integro. Boll. Soc. Ital.
Biol. Sper. 38, 1622–1624.

3. Vane J. R. (1957). A sensitive method for the
assay of 5-hydroxytryptamine. Br. J. Pharmacol.
12, 344–349.

4. Crossland J. and Mitchell J. F. (1956). The effect
on the electrical activity of the cerebellum of a
substance present in cerebellar extracts. J. Phys-
iol. 132, 391–405.

5. Coceani F. and Wolfe L. S. (1965). Prostaglandins
in brain and the release of prostaglandin-like
compounds from the cat cerebellar cortex. Can.
J. Physiol. Pharmacol. 43, 445–450.

6. Moncada S., Ferreira S. H., and Vane J. R. (1978).
Bioassay of prostaglandins and biologically
active substances derived from arachidonic
acid. Methods in prostaglandin research. In:
Advances in Prostaglandin and Thromboxane
Research, vol. 5, Samuelsson B. and Paoletti R.,
eds., New York: Raven Press, pp. 211–236.

7. Coceani F. (1974). Prostaglandins and the central
nervous system. Arch. Int. Med. 133, 119–129.

8. Coceani F. and Wolfe L. S. (1966). On the action
of prostaglandin E1 and prostaglandins from
brain on the isolated rat stomach. Can. J. Physiol.
Pharmacol. 44, 933–950.

9. Nugteren D. H. and Van Dorp D. A. (1965). The
participation of molecular oxygen in the biosyn-
thesis of prostaglandins. Biochim. Biophys. Acta.
98, 654–656.

10. Samuelsson B. (1965). On the incorporation of
oxygen in the conversion of 8, 11, 14-
eicosatrienoic acid to prostaglandin E1. J. Am.
Chem. Soc. 87, 3011–3013.

11. Coceani F. and Olley P. M. (1973). The response
of the ductus arteriosus to prostaglandins. Can.
J. Physiol. Pharmacol. 51, 220–225.

12. Coceani F. and Olley P. M. (1988). The control of
cardiovascular shunts in the fetal and perinatal
period. Can. J. Physiol. Pharmacol. 66, 1129–1134.

13. Coceani F., Kelsey L., and Seidlitz E. (1992). Evi-
dence for an effector role of endothelin in clo-
sure of the ductus arteriosus at birth. Can. J.
Physiol. Pharmacol. 70, 1061–1064.

14. Coceani F., Liu Y. -A., Seidlitz E., et al. (1999).
Endothelin-A receptor is necessary for O2 con-
striction but not closure of the ductus arteriosus.
Am. J. Physiol. 277, H1521–H1531.

15. Challis J. R., Dilley S. R., Robinson J. S., and
Thorburn G. D. (1976). Prostaglandins in the cir-
culation of the fetal lamb. Prostaglandins. 11,
1041–1052.

16. Jones S. A., Adamson S. L., Bishai I., Lees J.,
Engelberts D., and Coceani F. (1993). Eicosanoids
in third ventricular cerebrospinal fluid of the
fetal and newborn sheep. Am. J. Physiol. 264,
R135–R142.

17. Coggins K. G., Latour A., Nguyen M., Audoly
L., Coffman T. M., and Koller B. H. (2002).
Metabolism of PGE2 by prostaglandin dehydro-
genase is essential for remodeling the ductus
arteriosus. Nat. Med. 8, 91,92.

18. Coceani F. (1978). Studies of the prostaglandins
in the frog spinal cord. In: Iontophoresis and
Transmitter Mechanisms in the Mammalian
Central Nervous System, Ryall R. W. and Kelly
J. S., eds., New York: Elsevier, pp. 455–458.

19. Coceani F. (1991). Prostaglandins and fever—
facts and controversies. In: Fever: Basic Mecha-
nisms and Management, Mackowiak P., ed.,
New York: Raven Press, pp. 59–70.

20. Ushikubi F., Segi E., Sugimoto Y., et al. (1998).
Impaired febrile response in mice lacking the
prostaglandin E receptor subtype EP3. Nature
395, 281–284.

The Path to Prostaglandins 17

Molecular Neurobiology Volume 32, 2005



21. Li S., Wang Y, Matsumura K., Ballou L. R.,
Morham S. G., and Blatteis C. M. (1999). The
febrile response to lipopolysaccharide is blocked
in cyclooxygenase-2(-/-), but not in cyclooxyge-
nase-1(-/-) mice. Brain Res. 825, 86–94. 

22. Engblom D., Saha S., Engstrom L., et al. (2003).
Microsomal prostaglandin E synthase-1 is the
central switch during immune-induced pyresis.
Nat. Neurosci. 6, 1137–1138.

18 Coceani

Molecular Neurobiology Volume 32, 2005




