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INTRODUCTION

Rheumatic diseases are among the mest commen, the
most medically severe, the most socially disabling and
financially crippling of all the chronic diseases in

man.

Rheumatic diseases are usually characterised by
pain, and are frequently associated with swelling, stiff-
ness anﬁ tissue dammage - in short, inflammation. In-
flammation, as seen in these cases, is a disordered
mechanism in which the physiological protective and re-

parative functions overshort and becomegdamaging.

In recent times, many agents that relieve pain,check
inflammation have been offered. Although these drugs
have been carefully screened for efficacy and for unwanted
characteristics, many have proved snmewhat unpredictable
and all carry a potential for damage to tissue. The
concern about unwanted side-effects with the drugs is as

important as the wish for efficious medication.

The available anti-rheumatic drugs can be classified

in fiv> general groups according to Hart {1980}:

1. Analgesic agents without anti-inflammatory action.
2. Non corticosteroidal anti-inflammatory drugs

{NSAIDs).
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3. The corticosteroids.
4. Long term anti-rheumatic agents.

5. Metabolic correctors.

The non corticosteroidal anti-inflammatory drugs
are the most commonly used group of drugs in treatment
of rheumatic diseases. They have anti~inflammatory,
analgesic and anti-pyretic activity. Their site of action
in the affected tissues peripherally rather thgn {as is
usually the case with the simple analgesics) centrally in
the central nervous system. Their action is complex but
in most an inhibition of prostaglandin {PG) synthesis

plays a major role {(Hart, 1980).

Bisturbances of the gastrointestinal tract are well
known side-effects of many NSAIDs, and these side effects
frequently limit their usefullness. These gastrointestinal
side-effects are mare severe in arthritic patients and
- animals than in normal persons (Bipasqual and Welaj, 1973;

Shriver et al., 19771},

Many NSAIDs produce ulceration and sometimes perfor-
ation of the gastrointestinal tract in the experimental
animals {Cuthbert, 19¥3). These ulcers may penetrate
deep into muscle layers and are In fact the cause of death

after either single or repeated doses of the drugs
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{Stome et al., 1974). The stomach is the target organ
for many NSAIDs's toxic effect{ Stone et al., 1974},

One explanation for the gastrointestinal toxicity
of NSAIDs may be related to their ability to inhibit
prostaglandin (PG) synthetase. Continual synthesis of
PGshas been postulated to bg necessary for the mainten-

ance of the gastric mucosa (Shriver et al., 1875).

Indomethacin {indocid) was the product of a labora-
tory search for drugs, and was introduced in 1963 for
the treatment of rheumatoid arthritis and related dis-
orders {Goodman and Gilman, 1980). It is one of the
most effective NSAIDs. [t causes gastrointestinal symp-
toms rather more freguently than most of the other
NSAIDs but, if tolerated, is among the the most effec-
tive (Hart, 1980). Reports of the Committee of Safety
of Medicines have shown that indomethacin has a peak for
gastrointestinal adverse reactions taking a primary place

in the fatal reactions [Cuthbert, 1974},

Diclofenac sodium Evdltaren} is a recent non ster-
oidal anti-inflammatory drug. Its efficacy and tolera-
bility have been widely investigated. The studies carried

out with dicolfenac sodium demonstrated that this new
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drug is at least as potent as currently available sub-

stances (Trang, 1976),

During the course af chranic rheumatic diseases,anti-
inflammatory drugs have in most cases to be given for
lang periods of time. When a new agent is introduced,
it is essential to ensure that it is well tolerated and
safe in both short-term and long-term use. 50, the objec-
tive of this thesis is to compare between disciofenac
sodium as a recent NSAID and an older well established
NSAID - indomethacin, in their gastrointestinal effect,
specially on the stamach. Through this comparison, the
mechanism by which NSAIDs affect the gastro-intestinal
tract will be studied, specially in their relation to

prostaglandins.
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CLASSIFICATION OF DRUGS USED
IN TREATMENT OF RHEUMATISM

They may be classified as:

Drugs with analgesic but negligible anti-inflammatory

actions:

Aniline derivatives - Paracetamol is the principal

member of this group now used; phenacetin is obso-

lescent.

Drugs with analgesic and mild to moderate anti-

inflammatory actions

A} Propionic acid derivatives which incliude ibuprofen

KETOPROFEN, FENOPROFEN, NAPROXEN, FLUBIPROFEN.

BY Anthranilic acid derivatives which include

mefenamic acid, flufenamic acid.

) Arylacetic acid derivative which include fenclo-

fenac, diclofenac.

Drugs with analgesic and marked anti-inflammatory

acticns
A} Salicyllc acid derivatives which include aspirin,
sodium salicylate, benorylate, diflunisal, aloxi-

prin, salsalate.

B) Pyrazolone derivatives which include phenylbuta-

Zone.
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C) Indol derivatives which include indomethacin,

sulindac. [Laurance and Bennette, 1980;.

CHEMISTRY OF INDOMETHACIN

Indomethacin is 1- {P-chlorocbenzoyl)] - 5 - methoxy -

2-methylindole - 3-acetic acid. (C19 HIG Gl NI[Jfﬂr = 357.8)
{Wade and Rynolds, 1977).

4
CHZ—C-DH
f)

3 EH3

CH

—CL  {Goodman and Gilman, 198

O -

A pale yellow to brownish yellow, odourless or almost
odourless, crystalline powder with & faintly astringent
taste. There are two forms, one melting at about 155% and
the other at about 152%, and the mixture melts between
155%'and 165%. Fractically inscluble in water, soluble

in alcohal, and in acetone. 1t is soluble in alkaline

solutions but with decompcosition (Wade and Rynolds, 1977).
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DICLOFENAC SODIUM

Chemistry:

The active substance contained in disclofenac sod-
ium was synthesised and developed in the Geigy Research

laborataories in Basle, Switzerland.

Diclofenac sodium is the sodium salt of o-aminopheny-
lacetic acid, the chemical designaticn of which is

N-phenyl aminophenyl aceiic acid,

Its emperical formula is: C1ﬂ H1ﬂ Cl12 Na {(Krupp

et al., 19757,
CHECGDMa

HH

CL CL

Fig. 1 Chemical structure of the
dctive substance contained
in diclofenac sodium.

Diclofenac differsirom indomethacin in that it does

not contain a heterocyclic ring (Krupp et al, 1875;.
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PHARMACOKINETICS OF INDOMETHACIN

The pharmacokinetics of indomethacin was studied by

giving radio-active indomethacin {Dhggan et al., 1972).

Absorption:

The drug is rapidiy absorbed from the gut. The rec-
tal absorption of indomethacin is good. It is more rapid
than the oral route but with lower peak plasma levesl

{ Goodman and Gilman, 1980},

Metabolism:

[t is mostly excreted as hepatic metabolite {lLancester,
1980). About half of a single dose of indomethacin is
o-demethylated and about 10% is conjugated with glucuronic
acid by the hepatic microsomal enzymes. A portion is also
N-deacetylated by a non microsomal system in the kidney

{Goodman and Gilman, 1380).

Indomethacin is not an enzyme inducer and repeated
daily administration of 75 mg for 8 days did noi enhance

the metabolism or influenge the kinetics [Stein et al, 1977).

Plasma Concentration:

Peak plasma concentrations were achieved between $ to

2 hours {Wade and Reynolds, 1977}. In the plasma, over
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90% of a dose is bound to albumin (Lancester, 1980},

Its plasma half life is 2-4 hours f{lancester, 1980Q),

Excretion

Conjugated indomsthacin appears in the urine in the
first hour, and a small amount, 10 to 20% of the free
unchanged drug appear in the second hour {Wade and

Reynolds, 1977}.

Indamethacin is also excreted in the bile and un-
dergoes an enterohepatic circulation. Part of a dose

being excreted unchanged in the faeces (Lancester, 1980).
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PHARMACOKINETICS OF DICLOFENAC

Using radioactively labelled preparations and gas
chromatographic techniques, the kinetics and metabolism
of diclofenac were studied in mouse, rat, dog, monkey

and man {(Riess ot al., 19757,

Absorption

Diclofenac is rapidly absorbed from an orally admin-
istered agoues solution. Following oral administration
of enteric-coated tablets the onset of absorption is
delayed owing to the longer time taken by the tablets to
reach, and to release their active substance in the
duodenum. Absorption of diclofenac from suppositories
commences immediatly after adminmistration. The active
substance is totally absorbed from all the dosage forms

so far investigated {Riess et al., 1975).

Metabolism:

In the rat, dog, rhesus monkey and man, dicliofenac
is metabolised chiefly by aromatic hydroxylation and by

direct conjugation in the liver [Riess et al., 1975].

Plasma concentration

Maximum plasma concentraticﬁs being attained within

10 - 20 minutes {(Riess et al., 19751, Diclofenac is
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