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PROSTAGLANDINS

The prostoglondins are unsaturated fotty ocid compounds
derived from 20-carbon essentigl fatty acids the most important
of these precursors in human beings Is arachidonic acid. Prostag-
landins are uniquitous in their disiribution throughout the body,
and they function for the most parts as "local hormones”. Their
biclogical activity is exerted primarily ai the site of their synthesis,
since they have a short haif-life in the circulotion. Furthermore
they qgre probably not stored but rather synthesized immediately
before releose a process initigted by Iiberation of arachidonic
acid from the phospholipid pool of the cell membranes {Samuelsson

et al., 1978).

Synthesis

Gerrard and Graff (1980) stated that the initial step in syn-
thesis of prostaglandin (and related compounds) involves clzavage
of grachidonic acid from estrificalion siles in membrane phospho-
lipids and io o lesser degree in iriglycerides and cholesterol esters.
One enzyme which is clearly important in some cells in this action
is phospholipase A 2 which cleaves arachidonic acid from phosphatidy!
choline, phosphatidyl linosital, phosphatidylserine, and phosphatidyi-
ethanolamine. They oadded that the free arachidonic acid must
then reach the microsomes which is the major site of prostaglandins

synithesis.
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In the microsomes a crilical enzyme complex subserving 2
enzymatic function act upon arechidonic acid (Samreuisson et
al., 1978), the first cyclo-oxygenase adds molecuiar 0, to the
fatty ecid and cyclizes it to the cyclic endopercxide PG.G2.
PG.G2 is then acled on by the second funcilion of the enzyme
there by converting PG.GZ 1o PG. HZ. Goetzl {1980) stated that
PG.H2. can be converied by one of several other enzymes {iso-
merases and reductases! fo one or more of the classic prostag-
landins (PG.EZ2, PG. F2Z a, PG.DZ) or, vig prostacyclin synthetase
or thromboxane syntheilase 1o prostacyclin (FG. 12) or thromboxane
respectively. Arachidonic qcid gives rise to prostaglandin of
dienoic series (prosiaglondin E2j. Triene and pentaene analogues
of arachidonic acid, which yield prostaglandin El and E3 respectively

are not preseni in significant amount.
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Pharmacological properties of prostaglondins:

. Castrointestinal Effects:

A} They affect smooth muscle throughout the gostrointestinal
tract. Longitudinai muscles are contracted by P.G.E. & F circuiar
muscie ore relaxed by PGE and contracted by P.G.F.

About the effect of prostagiondins on oesophageal motility P.G.EI
& PGE‘? reinx the lower oesophageal sphincter while P.G.F. contract
the lower oesophageal sphincter (Rattun et al., I872). Reloxation
of the pyloric sphincter by prostaglandins was reported by Horton
et col, {1968} os oral edminisiration of P.G.E. iz not  associated
with refiux of bile inic the stomach.

About the effect of prosteglondins on intestinal motility Horton
and his co-Workers {1968) first reported the gecurrence of augmented
intestino! peristelsis with watery dierrhoea following oral adminstrae-
tion of P.G.EI. It induce controction of longitudinal muscle of
the colon, Action of prostaglandin: at the receptor level is not
blocked by atropine {(Horton, 1979), they are rot neurotransmitters

but they modify syraptic function.

Regarding the effect of prostoglanding on gasiric secretion
PGEs, PGAs and PGIS inhibit gastric acid secretion stimulated
by feeding. histemine or gastrin (Robert, 1977). Volume of secretion.

acidity and conlent of pepsin ere ail reduced probably by direct

action on the secretory cells.
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- Mucus secretion in the stomach and small intestine is

increased by prostaglandins.

-  P.G.E. stimulgies the secretion of water and electrolytes
from the jujenum (Pierce et al.,, 1978} by increasing intestinal
cvelic A.M.P.Simutating cholera toxins, thus using of prostaglandin
inhibitors as Aspirin & indomethocin may decreese or inhibit the
secretory effects of cholera toxins. Prostaglandin ievel in stools

or in blood are increased in patients with ulcerative colitis (Gould

et al., 1977).

Effect on pancreas

- P.G.EI inhibit the secretion of fluid and electrolytes
in both the resting gland and that stimulated by secretin or pan-

creczymin, While increasing the release of poncrectic enzymes

(Rudick et al., 1971

- Robertson & Chen ({1977) found that P.G.E. infusions
inhibit giucose induced insulin secrelion.Salicyviates augment both

basal and glucose stimuiated insulin secretiom.

About the effect on aipha cell function it wos proved
by Torolla el al. (1979) that prostagiondin E stimulates glucagon

secretion.
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Endocrinal & Metabolic Effects

P-:S'EI ord PGFs stimuiote the release of ACTH.

PGEs enhance the release of GH.

PGF’Z stimulate the release of prolactin and gonadotrophins.

i

PGEE stimulate the release of (L.H.} ord thyrotropin.

- It was proved by Giugliong et al., (979 thai P.G.E
has caused hyperglycaemia, it is not established whether or not
this hyperglycaemic effect is reluted to increased secretion of
hormones such as glucagon, cortisol and growth hormone. Chen
& Roberison (1979} discovered that glucose tolerance is either
unaffected or improved by drugs that inhibit prosteglandin synthesis
with the single exception of indomethacin, the increase in glucose
production caused by glucagen has been reported to be diminished

by indomethacin

-  Parathyroid like effects that result in mobilization of

calcium from bone in tissue culture {Klein and Raisz, 1970

M. Prostagiendins and the Lunge

- P.G.F 9 & have a remarkable pulmonary waso-constrictor
effect while their effeci on sysiemic wascular resistence {s insi-

gnificant {Hyman, 1969).

- BPGF is a bronchioconstrictor while PGEI & P612 have

a good bronchiodilotor effect {Goodman & Gilman, 1980).
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I¥. Cardiovascular System

- Vasodilatation of arterioles, precapillary sphincters, and

post capillary venules.

-  Ceordicc oufput is generally increased by PGSE, F & A.
- Increase force of cardiac contractility is a direct Inoiropic
action, as well as incregse heart rate reflexiv as ¢ consequence

of foll in toitai peripheral resistonce.

-  Systemic biood pressure generally fails in response to
PGS E & A and blood flow to most organs inciuding the heart
and Kidney {Lee, 1974).

- Thromboxane A2 is o direct powerful vaseconsirictor

substance (Someulsson et al, 1978

¥. Effect of Prostaglandin on the Blood

PGEI and PGDE inhibit the oaggregation of human plateiets,
PGE2 exerts variable effects on pletelets, it is @ potentictor
of some forms of aggregation at low concentration and an inhibitor
at high concer;tmtion. Thromboxane AE is a very powerful inducer
of plotelet aggregation, this physiclogical pathway of piatelet
aggregation dependent on generation of thromboxane A &sgnsitive

to the inhibitory action of aspirin (Moncade Andvane, 1oz’

PGAE, PG.‘EJI and PGE2 induce ervthropoiesis by stimulating

the release of erythmpoietiﬁ from the renal cortex. PGE1 and
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PGEzdecrease red-cells frogility at low concentration {10-100 pn)
while at higher concentration {1 nm) they increase it (Rasmussen

and Lake, 1977).

¥I. Reproductive System

Earlier studies hove demonstrated that PGE and PGF 2
are present in the ovary, fallopian tube, endometerium and myoemetrium,
placenta, decidua, and the amnictic fluid at the onset of labour
or spontaneous abortion ond are incremsed in the peripheral circula-
tion during abortion or labour. The humaon uterus whether pregnani
or not is always contracted by PGEI, PG52 adminsterated inira-
venously. Prostaglandins stimulate the release of luteirizing hormone,
induce owulation and transport of gametle, inhibit the decidual

reaction, produce luteclvsis lote in menstrual cyele, terminate

pregnancy, and may initiote parturition (Clayman, 1975).

¥II. Nervous System

Prostoglondins ore present throughout the central and peripheral
nervous svstem, they haeve potent actions and are released from
within the brain and spinal cord by neural and chemical stimuli.
The PGS gre thought to play a primary role in thermoregulation.
PGE; is a potent pyretic, sedative and anticonvulsant properties
have olso been observed. '‘PGF 2' however, has facilitated the
experimental induction of conwisions and has oceasionally enhanced

the response of ceriain receptors to norepinepherine and potentioted
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spinal moior reflexes. Epileptic episodes have been nated in some

patients receiving PGF2 & (Clayman, 1975).

¥ill. Reiation of Prostaglandin to Human Hypersensitivity

Bath cellular and humoral immune response ore under negative
control by prosieglondins, in vive P.G. synthetose inhibitors result
in enhanced delayed hypersensitivity skin iest responses and in

enhanced cytotoxicily (Goodwin et al., [978).

Highly significant increases in the concentration of 1”.G.E‘2
and P.G.F g, were reported in psoriatic lesions as compared ic
uninvolved skin of the same patients {(Hammarstrom, 1875). Con-

current studies indicated that synovial fluid of patients with rheuma-

2
a less extent P.G.F P than synovial fluid of subjects with non-

toid arthritis contains higher concentrations of P.G.E, ond tio

inflammatory arthropathies (Robinson, 1979),

IX. Relation between prostaglondins and fumotrs:

It was evidenced by Pelus and Strausser {1978) ithat prostog-
landins were feedback inhibiters of normal humoral and cellular
immune responses, this normal feedback system is accelerated

in some lumour-bearing onimels and mon, leading to suppressed

Frtmunity.

The defect in cell-mediated immunity in hodgkin's disease
was caused by circuloting suppressor cells which produce prostag-

landins (Sibbit et al., 1978).
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