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A:M  OF  THE  WORX



,,,,,, The discovery of prostaglandingwes first domne by Von
Euler {1935), who demonstrated the presence of such biclog-

ically active substance in humesn semingl fluid,

Proztaglandins are derivaiives of polyunzaturated fatty
acids. They arc widely distribuated in animel end human tiss-

ves.

There e&re eight major series known as parent prostagl-
andins 4,3,0,0,2,7,0 and H, Within each series there are mem-

berg differing in the degres of unsatursetion {(Nelson 1974).

avl
2
i

rrithetase is complex enzyme system reguired for
blosytthesis and have been demonstrated in most zemelian Ti-

ssueg, [(Carist and Vane Dorp, 1872

(S

Pis are not stored in the cells as such but are syni=-
hesized when they are needed {Pace - Asciek and Wolf, 15568}.
Aspiripn and other non stercidal anti~inflammetory drugs ine
hiblt PG bvicsynihesis (Flower, 1974), while anti~inflammatory
gterolds inhibit their release. {(Lewis &nd Piper, 1975)}. They
are biclogically active in minute amounts end khave short half
lives as they are rapidly metaboli zea especially by the lung
{(Samuelsson et a1, 1971). The pharmacologicel action of netu-
ral PGs are numercus. Some stimu;ate the pregnant myometrium
(Karim, 1972), other inhibit gzastric secretion (Horton et al.,

1968}, dilate the bronchicles, reduce arterial blood pressure,



increase venous return t¢ the heart, increese blood flow to
vital orgens and control the Functions of various endecrine
organsg. PGs are synthesized and released from renal cortex

end medulla czn &ffect renel bHlooed flow, renin releuse, galt

and water balance ag well as vasculasr tone.

The aim of this present study is to clear ocut the co-
rreletion between chenges In FG level in the plasma and ren-

gl dysfunction in pavienss with chronic rensl diseases.
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Homenclatare:

Progtaglanding are derivatives of a hypothetical sub-
starce, Prostanoic acicé which ig & 20 - Carbor atom, unasatu-

By

rated nydroxy fetiy ecic with a2 cyclopentan ring at C, - C- .
o ) wf wt ¢, ld

(84}

attaeched to it two streight side chains, one of them st iis
terminal end. The five membered ring is substituied in vari-
ous ways; sccordirgly PGs are divided into 4,8,C,D,E,F,G,H,

and B Familics that differ from eschk other in the funectione-

lity o

-y

tnie ring. Prosiagleanding of G,E, and E Families have
the ssme substituticn of five meirbered ring, however PGH and
PGH ere ldentical while PGC differ by the attackment of 15-1L
hydroxy group Each famwily iz further subdivided srnd Identif-

ied bty & numeric subscript according fo the number of double

bonds in the side chain, (Helson 1974).

A ™

The mogt commion types of PGs are 4,B,C,0,Z ané F withk
their three series, 1 seriea, 2 series and 3 series. Although
all of them were isclated and situdied, some of them zre doub-
ted to exist in nature ané are suzgesied to be artefacts of
. the extraction procedures, hence PGs of A,B,C,I,E and F are
referred 30 a8 perent PGs, although the name was earlier ati-

ributed to the earliest isolated ones (Mc Giff, 1981).



Chemical Structure:—

A1 rpatural PGs posses an oxygen atom atq§alcohol or
ketone), for exemple PGE contains sketone group at the same
position, They slgc conftain shydroxyl group at 815 position
end a double hond linking Clj with 014 (Bergstrom et al.,
1962),

The subscript number is added &fter the capital let-
ter to indiceve Ihe number of double honds in the siraight
side cheins, PGE2 hes two double bonrds and PGL‘3 kas 1lhree
double bonds. This gubscrinpt number also indicates the Ta-

tty scid recursocr Jrom which the PG originates. The "1" ser-

rom linelgniec acid while the "2" zeries ig

m
4]
F

ies originst

o

=]

Originating from arachidenic scid. This "2" geries is the
commonest FGe navurally exisiting due to the abundance of
grachidonic acid, wnile the "1V zeries is less gomzon and
the "3" series is very reve 1n nature and may not even ex—
ist. The stubscript letin letter {a{orjﬁ } is added to
designate the configurstion of 69— hydroxyl group, whether
or the same side of the carboxyl group (o) or on the oppo-

gsite side (B ) fer example F,, end PG F,B,

Most of the naturslly occﬁring PGs have o - configu-
ration except PGF which can exist also in the }3 form. Soox

and # subscript should be added when PGF is concerned. Thus



PGs poeses opticael activiiy and the naturselly occuring ones

are lsevo-rotatory. {Bowm

Isomerism:~—

All PGy are capable

-

but asingle iscmer of eac

rmalian gources except 9-be

2 Y
7

H
—~-

oo
et sl 13952

o)

condition (Kiysno et al.,

Biosynthesis:~

arr and Hand, 1980; Zurier, 198G},

of heving stericigomeric forms

type has been igolated fr

ta~0H neizbholite found in fuinea

neutr-
Changes

form 7 alzaline

=y

Fadh »)
T2 wider

19715

ALl mammelian tissue cells can synthesize PGs except

mature red blood cells. e.
uterus, heart, blood vesse

and skeletal muscles, as a

gi— kidneys, lungs, brein, spleen

ls, white blood cells, platelets,

11 of thege tigsues contsins pro-

staglandin synithetase enzyme. (Pong and Levine, 1977; Lands,

1979; KCGifr, 1981).



Ll ouUubDETLIrate AVvB1ILJADLIILYs—

PGs are derived from essential fatty acids (ERAs)
of linoleic acid (LA} family. There is sgood evidence
that the main function of essential fatty eacids is to
give rise to PGs and there 1s acorrelation hetween the
activity of essential fatiy sedid end ites lisability to
act as a precursor of PGs (Beerthuis e% al., 1%68). Lin-
cleic acid is an 1B © acid with 2 double bonds. 1% is
desaturated to give gamma - Linoleic acid (GLA) which is
in turn elongated %o give dihomo-gamne linolenic ecid
{(GGLA )Y JThis latter is the precursor of "1Y series P3s
and when dessturated it gives arechidonic acid (A4)
which is the precursor ¢f fthe "Z" geries, however aras-
chidonic g¢id is pregent in diet a8 such in daily int-
gkxe but &t low concentration. Arachidonic acid isg the
mogt abundant precuarser of PGs and neost suthors when
discussing PGs synthesis refer to 4.4 directly. Arach-
idonic acid is not found free in the body under normal
condition, but is found esterified on the inner side

of cell membrane in the form of phosphclipids.

2) Phospholipase hote

Relegsse of mrachidonic scid from phospholipids

is under the effect of phospholipase AE enzyme. (funze



3}

wr

and Vogt, 1971), Frhosphelipsse AE may be areguleting factor
{Vogt et &l 1966) as perfusion of guines pig lung or frog
intesztine with 1t leads to the appesrence of a large amo-
unts of PGs in the perfusste. This enzyme is rapidly sct-
iveted in response %o many stimuli (hormones, inflammati-
on, mechanical and physicsal injuries}. These stimuli have
in common a disiorvien effect on the cell membrene with
consequent releese of calicium from ifts store altes or sti-
mualating its entery insicde she cells. This celcium in turn
activates the phospholipase A, ((zrkxelonis and Garbus, 1975%;
Pickett et 2l, 1977). Cther lipase enzymes may be involved
in releasing the substrate (F.4) from other complexes a3
triglycerides and cholestercl esters e.g trigivceride lip-
ase, figlyceride lipase ané  hydrclases {(NcGiff, 1981).
After relemse of arachidonic scid from its tissue stores,
its conversion to PGs, thromboxaneés {TKAE) or prosiascyclin
(PGIE} ceecurs through many steps in which tissue specific
enzymes direct tae cascade towards the formestion of PGs
characteristic for ithat tissue e.z (Txﬂz) in platelets
{(Hamberg et al; 1975} and 25 = in the vascular wall (kon-

cads et sl; 1976).

Progtaglandin synthetase: {cyclooxygenase; PG endoperoxide

synthetase).

It is 8 multiple enzyme complex thet include, cyco-

oxygen@se,.reductases and isomersses or it mighi be one enz-



yme with multiple sites (Pong and Levine, 1977). It ie
located in the microsomal Fractions of all memmalian ce-
1lla except mature red blood cells (Pong and Levine, 1977

It mediates the ftrensformation of the subs-

Lands, 1979).
trete (EFA) into

and PGH, } PGG, is formed first,

Z
transformed Iinte PGEE
med directly from Pu“
PGI. ané PG4,

pa e
the effect

atatle compounts
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steble meisbolites 5

(Zands, 1979). Keto

sctivities., (Wong e*

the unstable PG-cyclic endoperoxides {PGG,

(mainly) end PGD,.

are gynthesized direcily

of 1ts specific synihetose, I

e

then 1t is spentaneously

PG, may be for-

but mainly from PGE2 enzymatically.

fron PGG2 cach under
however, both are

+
LT

more

tively

PGe {Lewie

the synvhesis, It is more probeble

the reliease ol FG orecursor rather

Vane (1971} discovered that
egis and this discovery led to the
of action accounts for the

related drugs ( Flower, 1974 }.

end piper, 197%). They block

therapeutic effectis of

the relegse of
the release but not
interfere with

thet they

PGs ihemselves.

espirin tlecxs PG bilosyth-
conclusion that this mode

this and



