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SUMMARY

The natural prostaglandins (PGs) are all unsaturated hydroxy acids of 20 carbon atoms
based on a 5-membered ring with 2 adjacent side-chains. There are four main series, designated
E, F, A and B, denoting differences in the ring. They occur widely in mammalian tissues but in
very low concentrations except in the seminal fluid of certain species, including man. In human
semen, the richest source, at least 15 PGs have now been identified, in a total concentration of
ca. 300 !g!ml. The PGs are formed in many tissues, often in response to stimulation, by biosyn-
thesis from unsaturated fatty acids, e.g. arachidonic. After release into the circulation the PGFs are
very rapidly metabolised, mainly in the lung and liver, to inactive urinary excretion products.
PGAs are rather less rapidly inactivated.

The PGs have a remarkably wide range of pharmacological activities, in respect of which
they are often extremely potent. Members of the different series exhibit different specificities of
action, and pharmacological responses are often species-dependent. PGEs usually lower blood
pressure, stimulate gastro-intestinal and uterine smooth muscle and relax respiratory smooth
muscle. PGFs have pressor effects in some species, and in some cause broncho-constriction. In
other respects their effects on smooth muscle are broadly similar but less marked than those of
the Es. Other responses to PGEs include inhibition of gastric secretion, diuresis and natriuresis,
inhibition of platelet aggregation (El), inhibition of lipolysis and a variety of CNS effects. In
many respects the PGAs resemble PGEs in their biological effects, but lack many of the potent
actions of the latter on metabolism and on non-vascular smooth muscle. Both PGFs and PGEs
affect reproductive function in a variety of ways, and PGF2. is notable for its capacity to induce
luteolysis which has been demonstrated in all species studied except man and dog.

Endogenous PGs have, probably, a physiological role in the regulation of function in, e.g.
the cardiovascular renal, gastro-intestinal, nervous and reproductive system, and an aetiological
role in hypertension, peptic ulcer, diarrhoea and bronchial asthma.

The use of PGF2!, El and E2 for the induction of labour and abortion in women depends in the
main on their oxytocic activity but other factors may be involved. The use of PGF2! for oestrous
control in domestic animals depends on its luteolytic action. Analogues have been sought having
increased luteolytic potency without a corresponding increase in tosixity. In a series of 16-ary-
loxyprostaglandins compounds with these characteristics - notably ICI 8o,996 and ICI 8z,oo8 -
have been found.



INTRODUCTION

Studies made independently in New York (KURZROK and LIEB, zg3o), London
(Goi.DBi!ATT, 1033 and rg35) and Stockholm (Vorr !ur,!R, 1934 and 1935) first revea-
led the presence in semen and extracts of male accessory glands of an acidic lipid which
contracted smooth muscle and lowered blood pressure. This substance, which Vorr
!u!,!R (1935) named « prostaglandin », was later found to be a mixture of several
closely related compounds and it was some 25 to 30 years before BERGSTRÖM and his

colleagues isolated a number of its components and elucidated their structure (see
BERGSTR6M, 1967). Further advances came with the synthesis of prostaglandins
(PGs) from fatty acid precursors by incubation with homogenates of ram seminal
vesicles (BERGSTR6M et al., ig64 ; VAN DORP et al., zg64 ; WA!,!,ncx, 1965) and with
the development of total chemical syntheses of the natural PGs and many structural
variants (BAGLI et al., zg66 ; PIKE, 1970; COREY, 1971). These events are tabulated
b2low (table z).

For many years, the small amounts of these materials available limited biolo-

gical research to studies in laboratory animals and, in particular, experiments in
vitro. However, work in the ig6os led in rapid succession to the first successful use of
PGF2«, PGE! and PGE2 for the induction of labour (KARIM et al., ig68b; EMBREY,
ig6g and 1970) and then of therapeutic abortion (KARIM and FILSHIE, zg7o ; ROTH-
BxnNn!r, et al., 197o) and raised hopes of their eventual use as cc once-a-month »

contraceptives (SrW D!!, and Rnv!NHO!,’r, 1970). The discovery of the luteolytic
activity of PGF20c in laboratory animals (PHARRISS and WyrrGAxD!rr, 1969 ; B!,AT-
CHI,!Y and DONOVAN, 1969) encouraged these hopes - and hinted at a new approach
t3 oestrous control in domestic livestock (table 2), Meanwhile, observations in the



laboratory and clinic were suggesting that compounds of this class might have thera-
peutic applications in other directions, notably in bronchial asthma (CUTHBERT,
ig6g and 1971), hypertension (Hrrr:nnN, 1970) and peptic ulcers (WILSON et al., 1970 ;
C!,nss!rr et at., r97o). The upsurge in research activity thus engendered, not least in
the pharmaceutical industry, is reflected in the output of publications which, from
being a mere trickle, became a veritable flood (fig. i). By 1966, titles totalled about
400 ; by 1972 they had reached the 4,00o mark. The volume is now so vast that, even
ignoring the trivial, it is impossible to be at once brief and comprehensive, and this
paper is necessarily selective.

STRUCTURE

It is now known that there are y or so naturally occurring prostaglandins. They
are all closely related in structure, being monocarboxylic acids of 20 carbon atoms

containing a 5 membered ring with two adjacent side-chains, and can be looked on as
derivatives of prostanoic acid (fig. z). They fall into several series, designated by letter
and distinguished by the substitution - pattern in the ring (fig. 3). Subscript numerals
indicate the number of double bonds in the side chains and stereochemistry is



represented conventionally, a broken line indicating that a group is below (a), and
a continuous line that it is above (p) the plane of the ring. Features common to all
the natural substances are a trans double bond between C-i3 and C-i4 and an a-

hydroxyl group at C-15. Compounds which in structure resemble the natural PGs
in some respects but differ -from them in others are usually called analogues, but the
term prostaglandin is often used - and cc prostenoid o less frequently -to include these
synthetic variants.

Prostaglandins of the F and E series, and particularly F,., EI and E, have
received more attention than any others. PGF.., with (x-hydroxyl groups at C-g and
C-m is a fairly robust molecule. It is soluble in alcohol or, as the sodium or trome-
thamine (THAM) salt, in water and is stable in solution. The PGEs, with have a
keto group in place of hydroxyl at C-9, are less stable. With weak alkali they readily
lose the elements of water to give the corresponding PGAs from which the PGBs can
be obtained by a shift of the double bond to the C-8, 12 position in the ring.



DISTRIBUTION

Prostaglandins in varying amounts and proportions have been found in almost
all the tissues of the mammalian body : in a number of instances they are released
when tissues are stimulated or activated. Once in circulation they are very rapidly
metabolised and hence they must be formed in many sites.

Human seminal plasma is the richest source in which, by 1966, thirteen different
PGs had been identified (Ei, E2, E,, F!., F!, A,, A2, B,, B2 and ig-hydroxy A,, A!,
B1 and B!) in a total concentration of about 300 [Lg/ml (HAMBERG and SAMUELSSON,
i966 ; BSrGnEMnrr and SAMUELSSON, i966). Only recently two new PGs, ig-hydroxy
E1 and E,, have been found in human semen, where they total 100 !tg/ml (TAYLOR and

K!!,!,y, zg74). Fewer are present in the seminal fluid of other species, and none has
yet been found in porcine semen. The distribution of PGs in the tissues varies widely
among the species, and in most sites outside the reproductive system the amounts
found are very small -to be reckoned in ng/g (see, e.g., KARIM et al., 1967; 1968 a).



BIOSYNTHESIS

The elucidation of the main features of the biosynthesis of the natural PGs
marked an important advance in this field of research (fig. 4). The starting point
is the essential dietary constituent, linoleic acid which is readily converted in the
body to other unsaturated fatty acids - for example, arachidonic. This acid, stored in
the tissues as a phospholipid and regenerated on demand, is the precursor from which
PGs with 2 double bonds are formed by enzymatic processes via a peroxy interme-
diate and a bicycle peroxide (RCS). PGs with I or 3 such bonds arise by analogous
biosynthetic processes from unsaturated fatty acids related to arachidonic.

Prostaglandin-synthetase systems are found in many tissues. These include the
seminal vesicles (those of the ram and goat have been used for the preparation of PGs
for laboratory and clinical use) and also other tissues such as lung, brain, intestinal
mucosa, and renal medulla. The suggestion has been made that the synthetase co-
factors locally available in specific tissues may affect the E/F ratio of the PGs formed.

METABOLISM

Prostaglandins are not stored in the tissues and those ot the E and F series are
rapidly removed from the circulation by metabolic degradation (fig. 5 and 6). This
involves successive attack at four points in the molecule, viz., dehydrogenation at
C-i5, reduction of the C-13, 14 double bond, p-oxidation (twice) of the upper side
chain, reducing it in length to 4 carbon atoms, and oxidation of the terminal methyl
group at C-20 to carboxyl. The first two of these steps are very rapid, ig-dehydroge-
nation more so than 13, 14 reduction, and occur mainly, though not exclusively,
in the lungs. As much as 98 p. 100 of the biological activity of the PGEs and PGFs
is lost during a single passage through the pulmonary circulation (VANE, ig6g) but
although, generally speaking, the products of these first two stages of catabolism are
low in biological potency, there are exceptions to this. Thus y-keto PGF2&dquo; is more
potent than PGF 2&dquo; in contracting several types of smooth muscle and, in particular,
is a very potent bronchoconstrictor (DAWSON et al., 1974) and while dihydro-15-keto
PGF,! has little spasmogenic activity on many tissues (PIKE et al., r96!), it is a very
powerful stimulant of uterine muscle (HILLIER, personal communication). However,
such intermediary metabolites have only a transient existence in the blood-stream,
since the last two steps in catabolism are also rapid. These occur in the liver; they lead
to the final products shown in figures 5 and 6 which are biologically inactive and are
the final urinary excretion products in man.

Figure 7 summarises, in outline, the biosynthesis and metabolism of PGE2&dquo; and
PGF2&dquo;. (For a more detailed account of this topic, see SAMUELSSON, 1973).

It is noteworthy that PGs of the A series are not inactivated by passage through
the lungs (HORTON and JONES, ig6g) and persist for longer in the general circulation.

From the foregoing it will be evident that such physiological actions as endo-
genous PG!s and PGFs may exert will be limited to the proximity of their sites of





production by their rapid inactivation on reaching the general circulation. They may
thus be regarded as local hormones, in contrast to the PGAs which have more claim
to the status of hormones as usually understood.

BIOLOGICAL EFFECTS

The ubiquitous distribution of prostaglandins suggests that they have a part to
play in many physiological and, perhaps, pathological processes. Information from
studies of various kinds indicates what their roles may be. It comes in part from studies
of the biological or, more properly, pharmacological effects of these agents both in
vitro and in vivo ; in part from studies of the effects of substances, such as indomethacin,
known to inhibit their biosynthesis (VANE, 1971), as well as of prostaglandin antago-
nists, e.g. 7-oxa-r3-prostynoic acid (FRIED et al., i969), and more recently of antigenic
conjugates of PGs (SCARAMUZZI et al., 1973) ; and partly from measurements of the
concentration of PGs in various tissues of the body in various physiological states in
health and disease.

Table 3 summarises, however imperfectly, some of the pharmacological effects of
PGs outside the reproductive system. Generalisation is difficult, since responses are
often species dependent and may even vary from one part of an organ to another as,
for example, between longitudinal and circular smooth muscle of the intestine

(see below). Nevertheless, the remarkably wide range of responses evoked is clearly
apparent. A further point to be stressed is the high potency of these agents in several
respects.



Broadly speaking the effects of the PGEs are more consistent and more pro-
nounced than those of F2<x.

Prostaglandins E (and A), given intravenously, lower blood pressure in many
species, including man and dog. This is attributed to their vasodilatory action in
which respect they are among the most potent substances known. At the same time
they have a direct action on the heart, increasing heart rate and cardiac output (see
BERGSTR6M et al., Ig68). PGFs, on the other hand, cause different responses in diffe-
rent species. They lower blood pressure in cats and rabbits, but are pressor in rats and
dogs, where the rise in blood pressure is due to increased cardiac output brought about
by venoconstriction and an increased venous return. It is significant that PGEs,
which in general cause vasodilation, can have the reverse effect in at least one vas-
cular bed. PGF;1 and PGE2 have been found to be equiactive with noradrenaline in
constricting the blood vessels of the nasal mucosa of dogs, and in the same dose as
the catecholamine (5 Vglkg) have an effect lasting 7 times as long (S’roval,I, and JACK-
SON, 1967). Comparable effects have been described on the nasal mucosa of human
volunteers (ÄNGGÄRD, ig6g).

Several of the more pronounced effects of PGEs and PGFs involve actions upon
smooth muscle, including that of the gastro-intestinal and respiratory tracts. PGs of
both series contract isolated segments of longitudinal smooth muscle from various
levels of the gastro-intestinal tract of many species. Some preparations are extremely
sensitive - for example, guinea-pig colon is contracted by PGE1 in concentrations
of less than o. j ng/ml - and some (guinea pig ileum, gerbil colon, rat fundic strip)
have been used for the routine bioassay of PGs. On such preparations, in general,
potencies are in the order PGE2 > PGE1 > F2<x. PGF2<x also causes contraction of

gastro-intestinal circular smooth muscle, but the PGEs produce relaxation of this
tissue (BENNETT et al., 1968).

It seems likely that the effects of PGs on gastro-intestinal smooth muscle
account in part for their tendency in several species, including man, to provoke
abdominal colic and (watery) diarrhoea. A further contributing factor is the massive
flux of fluid and electrolytes, provoked by these agents, into the lumen of the gut
(GR!T;NOUGH et al,, I969 ; CUMMINGS et al., I(!!3).



Prostaglandins El and E2 relax smooth muscle of the respiratory tract of several
species. They reduce the inherent tone of human bronchial strips in vitro - PGE1 at

a concentration of o.25 [Lg/ml (SHEARD, 1968) - and inhibit the spasmogenic action
thereon of histamine. PGF2<x has a weak relaxing effect in some species, but contracts
human bronchial muscle (SWEATMAN and COLLIER, 1968) and may induce bron-
chospasm in susceptible individuals.

In addition to the actions already touched upon, PGE1 is a potent inhibitor of
lipolysis as was demonstrated in vitro by STmNS!xG et al., as early as 1963. However,
when given intravenously in low doses to dogs or humans, it causes a reflex stimu-
lation of the sympathetic nervous system and the net effect is a stimulation of lipo-
lysis with increases in the concentration of free fatty acids, glycerol - and glucose -
in the blood. Higher doses, not tolerated by man, reduce basal lipolysis in dogs. (See
BERGSTR6M et al., ig68).

As to the fundamental mode of action of PGs, only two points will be made here.
First, specific membrane bound receptors have been demonstrated in several cell

types - as, for example, (for Es) in lipocytes (KuEHr, and HuMES, 1972) and (for
Fs) in cells from the corpora lutea of several species (Pow!r.!, et al., 1974) : second,
it seems to involve interaction with the adenyl cyclase (Es) and guanyl cyclase (Fs)
systems (Ku!H!&dquo; 1973).

PHYSIOLOGICAL AND PATHOGENIC ROLES

Table 4 indicates some of the more plausible of the functions (again excluding
reproduction) that have been suggested for endogenous prostaglandins in health
and disease. It must be admitted that the evidence that the PGs have any such role
is still largely circumstantial and there are those who hold the view that they play
little part in the maintenance of normal physiological function. This view is suppor-
ted by an observation reported by SAMUELSON at the International Prostaglandin



Conference in Vienna in September, 1972. He found that prostaglandin production
could be virtually arrested in human volunteers by continuous treatment with indo-
methacin, with no apparent effect upon their health.

REPRODUCTION

There is now little doubt, however, that endogenous PGs are involved in repro-
ductive processes, certainly in the female of several species and possibly also in the
male. It is fairly generally accepted that luteolysis in the cycling sheep, cow and
guinea-pig and possibly also in the pig, hamster and horse is mediated by PGF20t
though the mechanism of prostaglandin-induced luteolysis is still a matter of debate.
Prostaglandins are also certainly involved in normal parturition (CHALLIS, 1974)
and there is increasing evidence that they have a physiological role in ovulation (see
BEHRMAN and ANDERSON, Ig74 ; ARMSTRONG, this volume p. I00). Studies of the
pharmacological effects of PGs on reproductive function in the female and, to a
lesser extent in the male, have been pursued with vigour in several species. Both
physiological and pharmacological aspects have been the subject of many symposia
and reviews (e.g. SPEROFF and RAMw!L!&dquo; 1970 ; BEHRMAN and ANDERSON, Ig74 1
PHARRISS and SHAW, 1974) and receive some attention elsewhere in this volume.

Of paramount interest in the context of the present colloquium is the luteolytic
activity of PGF20t which has been demonstrated, in appropriate circumstances, in
every species studied (PHARRISS et al., 1972) with possible exception of man, and dog
(j6CHLE et al., Ig73). However, the first clinical use of prostaglandins and still the
only one of established practical utility, i.e. use of these agents for terminating human
pregnancy, is based on their stimulant action on uterine smooth muscle.

CLINICAL APPLICATION

Early studies by BYGDEMAN (1964) among others showed that, in vitro, PGF20t
stimulates contraction of the non-pregnant and pregnant human myometrium,
whereas PG!s relax the non-pregnant, and have a variable effect on the pregnant
human uterine muscle. It was only later established (ByGD!MAN et al., 1968) that,
when injected intravenously into pregnant women, PGEs regularly cause strong
contractions. This is now known to be true of PGs of both series, at all stages of pre-
gnancy. In this important respect the prostaglandins differ from oxytocin which is
effective only in late pregnancy.

Meanwhile, KARIM and D!EVW N (Ig67) had found significant amounts of PGF20t
(and traces of Es) in amniotic fluid from women in labour at term and during spon-
taneous abortion. This prompted clinical studies leading to the first successful in-
duction of labour and delivery with PGF2Ot, given by slow intravenous infusion

(KARIM et al., Ig68 b). Similar results were reported with PGE1 and E2 and before long
it was found that any of these three PGs, in appropriate dosage, would also induce
abortion in a proportion of women in the second and first trimesters of pregnancy
(for references, see Introduction).

Table 5 shows in rounded figures the kind of schedules found effective in early



trials. It is evident the PGE2 is more potent than F,! in terminating pregnancy at
any stage, and that when given systemically, both are more potent in inducing labour
than abortion. In the past few years much clinical work has been done in this area,
particularly with PGF,! and E, which are now available commercially for human
use. The results of many of these studies have been summarised by ByGD!MnN et
al., (1973) who also discuss the advantages and drawbacks of the use of these agents
compared with other methods of inducing labour and abortion (see also BEHRMAN

and AND!RSO:V, 1974 and PHARRISS and SHAW, ig7q). Altough it is still too early to
make a final assessment of their place in obstetrics, PGF,! or P!2 are now in routine
use in some departments for these purposes. For abortion some favour intra-amniotic,
and some intra-uterine (extra-ovular) administration : both procedures largely ob-
viate the side-effects of intravenous infusion. Nevertheless, success is not invariable and
side-effects and complications still cause some concern &horbar; hence the continuing
interest in analogues which might have better margins of tolerance (see below).

It should be noted that underlying the procedures commonly employed in the
abortifacient use of prostaglandins is the tacit assumption that they necessarily
act in all circumstances by directly stimulating myometrial activity, i.e., as oxy-
tocics. Hence by whatever route they are given, emphasis is on continued or repea-
ted administration, the object being - while avoiding hypertonus - to initiate myo-
metrial activity and to maintain it until the conceptus is expelled.

A different approach has been developed by CSAPO, who has shown that
abortion can be reliably induced with a single large dose of prostaglandin adminis-
tered, over a period of ca. 10 mn., directly into the uterus of sedated patients. By



this procedure abortion was achieved (under the euphemism of « menstrual induc-

tion n) in 97 out of 100 women given 5 mg of PGF2&dquo;, (or I mg of E2) as early as II:::!:: I
days after missed menstruation. The technique was also used sucessfully - with
larger doses of prostaglandin - to terminate pregnancy throughout the broad gesta-
tional range of 7 to 20 weeks.

CSAPO believes that an essential feature of the action of prostaglandins, used
in this way, is impairment of the endocrine function of the conceptus, brought
about by the combined effect of venoconstriction in the uterine microcirculation
and sustained uterine spasm. This in turn leads, directly or indirectly, to progesterone-
withdrawal which reduces the threshold of excitability of the myometrium. The uterus
now responds to the stimulus of endogenous prostaglandin with the progressive
evolution of cyclical intrauterine pressure changes culminating in abortion.

Up to about 21 days after missed menstruation (5 weeks after ovulation) the
corpus luteum is indispensable as a source of progesterone for the maintenance of
pregnancy. During this time, however, luteal function is critically dependent on the
luteotrophic support of the placenta. Up to this time, prostaglandin-induced impair-
ment of feto-placental endocrine function will lead ivcdirectly to progesterone-
whithdrawal; after this time, when the placenta alone produces sufficient proges-
terone to maintain pregnancy, progesterone-withdrawal will result directly from
impairment of feto-placental function.

Such, then, is a brief summary of CSAPO’S work and views as expounded by
him, with supporting documentation, in a recent publication (CSAPO, i9!4).

Whatever the truth of the matter, it seems very unlikely that luteolysis, brought
about by a direct action at the ovarian level, plays any part in the abortifacient
action of the natural prostaglandins in man. Indeed, there is no convincing evidence
that PGF’2« is luteolytic in the pregnant human female, while attempts to shorten
the luteal phase of the menstrual cycle by its administration have been consisten-
tly disappointing (see PHARRISS and SHAW, i974). When PGF2&dquo;, was given at high
rates of infusion and for relatively long periods of time, a transient decrease in
progesterone secretion was observed, with slight bleeding but no premature mens-
truation, and even this result could not be achieved without the accompaniment
of quite unacceptable side-effects. Nevertheless the hope persists that a prostaglandin
analogue may be found which is luteolytic in women and sufficiently well tolerated to
precipitate menstruation when given at the end of each month, irrespective of
wether or not the woman is pregnant-and hence to be used as the long sought « once-
a-month x contraceptive.

PROSTAGLANDIN ANALOGUES

Exploitation of the natural PGs for the regulation of fertility, particularly in
the human, is limited by side-effects, chief among which are the gastrointestinal.
Many analogues have now been synthesized with the object of increasing potency
and, hopefully, acceptability. On the premise that potency will be increased by
increased persistence in the body, analogues have been made in which resistance to
the first stage in metabolic inactivation has been achieved by introducing « blocking »



groups at C-rj or C-16 in the prostaglandin molecule (see PIKE, r973). Compounds of
this type, e.g., 15-methyl-and i6,-i6-dimethyl-PGF!, have indeed been found to have
greatly increased potency in vivo. Preliminary clinical assessment suggests that
with the former, midtrimester abortion can be achieved by intra-amniotic injection
of a single dose of j mg (BYGDEMAN et al., r9!3).

In the laboratories of ICI a more empirical approach has been adopted to the
problem, specifically, of increasing luteolytic potency without increasing smooth
muscle-stimulating activity to a corresponding extent, and preferably reducing it.
My colleagues in the chemistry department, led by Dr. Neville Crossley, have prepa-
red a series of 16-aryloxy analogues of PGF_« (BINDER et al., 1974) some of which
show greatly increased luteolytic potency with relatively reduced « smooth muscle
activity o &horbar; and toxicity (DUKES et al., 1974). This is illustrated by the results of
laboratory assessment shown in tables 6, 7 and 8. Some studies of the applications



of ICI 79,939, ICI 80,996 and ICI 81,008 (Equimate) in the control of oestrus in
domestic species are described elsewhere in this volume : their potential in the field

of human reproduction awaits clinical evaluation.

Colloque : Control of sexual cycles in domestic animals
October 27-30, 1974, Nouzilly.

RÉSUMÉ

CARACTÉRISTIQUES DES PROSTAGLANDINES

Les prostaglandines naturelles (PGs) sont toutes des acides hydroxylés insaturés de 20 atomes

de carbone centrés sur un noyau cyclopentagonal avec 2 chaînes latérales adjacentes. Il y en a
4 séries principales, désignées E, F, A et B, ayant des différences dans le noyau. On les trouve dans
de nombreux tissus de Mammifères mais en très basse concentration excepté dans lefluide séminal de
certaines espèces, l’espèce humaine incluse. Au moins 15 PGs ont été identifiées jusqu’à main-
tenant, avec une concentration totale de 300 fLg/ml dans le sperme humain qui est la source la
plus riche. Les PGs sont formées dans de nombreux tissus, souvent en réponse à une stimulation,
par biosynthèse à partir d’acides gras insaturés, comme l’acide arachidonique. Les PGFs et les
PGEs libérées dans la circulation sont rapidement métabolisées, principalement dans le poumon



et le foie en produits d’excrétion urinaire inactifs. Les PGAs sont moins rapidement inactivées.
Les PGs ont un champ d’activités pharmacologiques remarquablement large, activités dans

lesquelles elles sont souvent extrêmement puissantes. Les produits des différentes séries montrent
diverses spécificités d’action et les réponses pharmacologiques dépendent souvent des espèces. Les
I’GEs diminuent habituellement la pression sanguine, stimulent les muscles gastro-intestinaux
ou utérins et relâchent les muscles lisses de la respiration. Les PGFs au contraire augmentent la
pression sanguine chez certaines espèces et dans quelques cas provoquent une broncho-constric-
tion. Par ailleurs leurs effets sur les muscles lisses sont très semblables quoique moins marqués que
ceux des PGEs. Parmi les autres réponses aux P(GEs on trouve l’inhibition de la sécrétion gastri-
que, la diurèse et la natriurèse, l’inhibition de l’aggrégation des plaquettes (El), l’inhibition de la
lipolyse et divers effets sur le système nerveux central. A de nombreux égards les PGAs ressemblent
aux PGEs quant à leurs effets biologiques mais ne possèdent pas les puissantes actions de ces
dernières sur le métabolisme et sur les muscles lisses non vasculaires. Les deux catégories de prosta-
glandines, PGFs et PGEs, affectent la reproduction de différentes façons ; PGF2a, en particulier
induit la lutéolyse dans toutes les espèces étudiées, l’espèce humaine et l’espèce canine exceptées.

Les prostaglandines endogènes ont probablement un rôle physiologique dans la régulation
des systèmes cardiovasculaire, rénal, gastro-intestinal, nerveux et reproducteur. Elles ont un
rôle éthiologique dans l’hypertension, l’ulcère pepsique, la diarrhée et l’asthme bronchique.

L’utilisation des PGF2&dquo; E, et EZ pour induire la parturition et l’avortement chez la femme
dépend principalement de leur activité ocytocique mais d’autres facteurs peuvent être impliqués.
L’utilisation de PGF2« pour le contrôle du cycle oestrien chez les animaux domestiques dépend de
son action lutéolyrique. On a recherché des analogues ayant une puissance lutéolytique accrue
sans augmentation correspondante de la toxicité. Des composés avec de telles caractéristiques
notamment ICI So 996 et ICI 81 oo8 ont été trouvés dans la série des 16-arvloxyprosLa7,lanclines.
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