CHAPTER II

REVIEW OF LITERATURE

The aetiology ,a pathogenesis of rheumatoid
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1. An acidity constant (pK_) of 4-5

2. A partition coefficient P (n-octanol/aqueous.
buffer, pH 7.4) of approximately 10
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3. +«Two .aromatic rings twisted 'in relation to

each other
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The selection of these criteria were based on the
structural and physico—chémical properties common to
phenylbutazone, mefenamic acid, and indomethacin, all of
which have proved clinicall& effective in the control of

inflammation and pain.

out of more : ‘ ogues, it was diclofenac
sodium that was the most interesting

pharmacological POPE L& This 4‘upound fulfils the

physico-chemica sse et al., 1978)

Review of Diclo

Diclofenag non-steroidal anti-

inflammatory drugh use in painful and
inflammatory certain non-rheumatic
conditions. & marketed by Ciba-

‘Geigy under thef—“

J

‘ physwocWﬁw EJnﬂ?m)

(Windholz %l al., 1983; Menasse et Y .
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§ Chemically, diclofenac

acid derivative. The chemical name of diclofenac sodium
ijs sodium[Co-L(2,6-dichlorophenyl) aminol phenyl]kacetate
(Small, 1989) or sodium [2-C(2,6-dichlorophenyll aminol
benzene acetate. The chemical structure 1is shown in

figure 1.
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sodium [O0-LC2Z2,6-

olphenyllacetate.

Descfipiion 2 _ ] : alline powder
Emﬁirical Formula .
" Molecular Weight
Melting Point| 4

Chemical Propetrt “}-ium has a pKa of

U and & ?.rtltlon coefficient
AUt ﬂﬂﬂﬁ\lﬂm?“ gtz
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in the ortho-position of one of

the phenyl :ings cause makimum

twisting of this ring. -

Solubility Diclofenac sodium is soluble 1in
water, methanol and ethanol and

insoluble in chloroform and acétone.



UV spectroscopy : Diclofenac sodium 1 mg% in 0.01 N
sodium hydroxide in methanol has

maximum absorption at wavelenght

281+1 nm.
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Mode of Action and Pharmacology

Diclofenac acts within the cyclo-oxygenase

pathway, as shown in Figure 2.

Phospholipids

Other Cyclo-oxygenase

Lipoxygenase (NSAIDs act here)‘
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*5-HETE = 5—hydroxyeicosatetranoic acid)

It competes with arachidonic acid in vitro and in
vivo in a dose-dependent manner for binding to cyclo-
oxygenase, which results in decreased formation of

prostaglandin E, s prostaglandin Fou s prostacyclin,



and tﬁromboxane A_. By inhibiting the production of
these prostaglandins, diclofenac reduces the inflammation,
swelling, and pain that accompany arthritis. The ability

of diclofenac to reversibly inhibit platelet cyclo-
oxygenase activity, as indicated by a reduction in serunm
thromboxane B levels, is compared ~with that of other

2
# inhibition parallels serum

81ble as a functlon of

NSAIDs in Table 2. T

drug concentrati

drug eliminat 107 _

of Platelet Cyclo-
by Single Oral Doses

Li-inflammatory Drugs

10

Initial Enzyme Acitivity
Drug

3. . 24 hr.

Indometh iTJ f ‘ 7 ‘ﬁvﬁ f‘ &ﬁi 50 + 23
NaproxenE‘a EJ? ? g f] 2R 4 12

Diclof % tlj o i 57 .+ 3
Sulﬂdﬁﬁa) ﬁ J Mﬁﬂy} + El 62 + 33
Piroxicam 68 + 22 | 41 + 27 i 18
Ibuprdf’en . B0GF 83 +°141712 ¥ & | B9 4. 99

As reflected by changing in serum thromboxane

E_, concentration values are mean Rkl - o ey - 4

five determinations.



In vitro, diclofenac 1is a potent reversible
inhibitor of the secondary phase of platelet aggreéation
induced by adenosine diphosphate; however, at therapeutic
~doses in humans, it has little effect on bleeding time,
platelet count, ' platelet adhesiveness, spontaneous
platelet aggregation or activated partial thromboplastin

I/ lymorphonuclear leukocyte

reducing chemotaxis,

\%nd neutral protease

time. The drug also
function in v it
superoxide toxic

production.

Diclofena  11‘ ible, "effects on 5- and 15-
lipoxygenase
hydroxyeicosatetrangi éqgﬁ'»;' :-“ptrieqés, which cause
‘inflammation. .

due to its :;f ¥poration into triglycerides

has been  ideptdf d  as s ' that may be
: of)1eukotrienes.
D iy
Diclofe & & ha ipyretic and analgesic
activities ﬁixﬂhﬂ] ﬁﬁﬂiﬂﬂﬁﬂgﬁlnf lammation in
animal mo elsf includﬁ aw _e@ema inducdd by mustard,
o QB U AN AL

responsible for

19723 Menasse et al., 1978; Noguchi et al., 1984). It
also suppresses ultravioletainduced erythema in guinea
pigs and vascular permeability induced by human plague
and cotton pellet granuloma formation in rats. (Peters
et al., 197735 Dorietto de Menezes and Catanzaro-

Ghimaraes, 1985) Diclofenac 1is effective in reducing
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primary and secondary inflammation in adjuvant-induced
arthritis in rats. In these animal studies, diclofenac

demonstrated anti—infiammatory potency (weight for weight)

equal to that of indomethacin, greater than that of

ibuprofen, aspirin, and naproxen, and less than that of

p1rox1cam.

inhibits wrlthln

01d, ethacrynic acid,
phenylbenzoquln ats and mice. It is

also effective eshold of adjuvant-

induced lofenac s analgesic
activity that of indomethacin
and piroxicam but : ?_{;; of aspirin, ibuprofen,
and naproxen. i{ '1; ' i concentration in
patients i foi ;?;;- 1; ;ncreased nearly fourfold,

wvhile placebo ! 18 ,  ef ect arfini et al., 1984)
activity. m rats
temperatur ﬁ %‘" °; i lower doses of
dicloi‘enacF1 ﬂ}‘ll i Bﬂ ﬂmﬂﬁin, ibuprofen,
indom h 1§1 'i antipyretic
activﬂﬁjnﬁlq mmj ?"H?‘l EJsed NSAIDs.

(Small, 1989)

this effect s potent analgesic

with yeast duced fever, body

tlve analgesic that
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Pharmacokinetic Properties

Absorption :

Bioavailability studies with single doses of oral
and intravenous *#c-labelled diclofenac indicate that

the oraily administered drug is almost totally absorbed

(John, 19793 ‘ ~ /, al., 1979; Riess et al.,

1978). Howev 1 undergoes "first-pass"

-—J

metabolism, Wi -1-_ e drug reaching systemic

circulation =5 \Q\ form (John, 1979). Single

doses of ¢ ‘ g \\:\\\‘reparatlons are equally
A ”'_ \\\

well absorb = um; stered orally as solution or

enteric-coate SV, A\ ;2.a11y as suppositories.
Diclofenac 1is
systemic circu ok —wh administered as an emulsified

gel formulation.

\‘ administration of the

drug as oral solution, recllly or intramuscularly,

mﬂﬁ“ﬂzwﬁfﬁﬂmw v
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19753 Willis et al.y 1881). Food delays the
absorption of diclofenac with the enteric-coated

formulation, as passage of the drug to the 'site of:

dissolution, the small intestinz, is slowed : peak plasnma

concentrations‘ were attained 2.5 to 12 hours after

ingestion (Willie ‘et al., 1981).

percutaneously and reaches-
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The mean peak plasma coneentration (C__.) . af
unchanged drug was about 1 mg/L after administration of g
single plain tablet of diclofenac 50 mg (John, 1979).
‘This compares with about 1.5 mg/L with»a 50 mg enteric-
coated tablet (Willis and Kendall, 1978; Willis et aZ.
1980; 1981) and 0.7 mg/L with a 50 mg film-coated

tablet (Kozatani et ”/// In vitro tests showed
!_d

that complete diss on 100 mg slow release

diclofenac tablet hours. Thus, after
administration sers :  £ clear peak plasma
concentrations ﬂ,:h at 2 hours after
administration

(Dittrich and Br

ation and area under the
plasna concentratid:;. e ; (AUC) are linearly
related to dos@ _7 Mo, 150 ng after oral,
rectal or intda i‘"‘: no saturation

of dlStrlbutlolﬂ metabolic projﬂsses at therapeutic

MO, 1213104111110 Y T
A b ey o

et al., 1981).
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Distribution

Animal studies have shown +that the highest
concentrations of diclofenac are found, in descending
order, in the 1liver, bile, kidneys, blood, heart and

lungs (Reiss et al., 1978). Diclofenac passes into the

# with osteoarthritis and
is &sllmlnat.ed ‘over a longer
e ——

pla nson et &gl., 1985;

synovial flaid ofg
rheumatoid arthrit
period than_
Fowler et al. concentration in
synovial fluid in plasma and is not
achieved until fter administration.
.After .. four hou much higher in
synovial_ fluid t ‘ though diclofenac has
a relatively lalf-life in plasma (1.5
hours), the novial fluid <(wWillis and

DETUSANNE ) at the site of
r R )

Simkin, 1983).

inflammation, V. may explain the

extended durat of therapeutic 'uffect after plasna

°°“°"”‘“a“ﬁ‘ﬁﬁﬁ*ﬁzi“i‘i*swa'1ﬂ'§
e m‘m 'a;‘ttz;zmﬁ:ma" ke

al., 1985) The drug binds a high-affinity site,
the benzodiazepine-binding site, and a low-affinity site,
the warfarin site, on human serum albumin the volume of
distribution of diclofenac is ‘0.12 to 0.17 L/kg (Willis

et al., 1979).

018663
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Diclofenac is metabolized in the 1liver by
conjugation. The principal metabolite in humans, 5"
hydroxydiclofenac, has about 1740 th of the activity of
the parent compound against adjuvant-induced arthritis.

Diclofenac is e nated by urinary and biliary

excretion of ‘' glucur 1fate conjugates of the

metabolites (Sterld 9). Urinary excretion

/
of 4 —hYdroxde ts or 20-30% of the dose;
biliary excreti metak xg\\-ccounts for 10-20%.
‘ f=“c urine 10—20%'each;

smaller amount fﬁ \in “hile. About 90% of an

The other met

oral dose of di ithin 96 hours The

mean elimination hanged drug is 1.2 to

1.8 hours.

Gastrorﬂlestlnal effects jBL the only common
adverse qu atients taking
dlclofenacqﬁﬂkens glzl ﬁmﬂ hat. appoximately
12.5"/Q‘ ﬁ ﬁtﬂ ﬁ( e the drug.
GastrqElenal rzmg )1 E[T E]llerglc - or '

local reactions, visual and hearing disturbances, and

edema were also reported.

Diclofenac is contraindicated in patients who are

hypersensitive to the drug. It should not be used in



patients who have had allergic reactions, including asthma
or urticaria,' after taking aspirin or other NSAIDs.
Diclofenac should be used with caution in patients with a
history of peptic ulcer disease, hypertehsion- or
congestive heart failure, 1liver dysfunction, impaired

renal function, patients who are taking diuretics, and

S ’////

Diclofenac %o cross the placenta
in rats and b1 ‘w\\\ . studies produced no
tegatoge L T ~\\

elderly patients.

evidence of
this drug duri ITT"'“h of pregnancy and not
recommended for us (Small 1979).

Drug Interag

Concbmio-
~aluminum or b(__— J\‘fids“ﬁay[delay‘the
absorption of mlclofenac ‘but does mot affect the total

= AT ATEwEA
54 mmn*ﬁﬁam*‘iﬁwzz‘iﬁ‘amzzzizz

renal toxicity of cyclosporine (Deray et al., 1987),
decrease the antihypertensive_ and diureiic effécts of
hydrqchlorothiazide or furosemide (Koopmans et al.,
1987), decrease renal clearance of lithium (Reimann and

Erolich; 1981), increase serum digoxin levels, and

d be safe to avoid
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decrease renal elimination of methotrexate (Daly et al.,
19863 Gambrielli et al., 1987). Caution should be
exercised when prescribing these drugs together, and serunm

drug concentrations should be monitored when appropriate.

Dosage and Administration

For the dosage of

diclofenac sodium ig daily administered as

Sd'mg L.l.d. or g

age is 100 to 150 mg

daily . administer or -L.i.d. or 75 ug

b.i.d.

For anky1031n- the dosage is 100 to

150 mg daily :hn’ z jgg. or 50 nmg t.i.d.
—_— I"‘-j‘

Doses should be ,
W

o ad@’ﬂﬁiuﬁﬁﬁ‘ﬂmﬁﬁfk?‘li .
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of 18 months.
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