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CHAPTER L

Introduction.

Musculoskeletal systent is a locamotor system and the system wlieh forms the axial
and appendicufar skeleton of the body, aind so preserves the posture of the skeleton. Its joints
and muscles belp to perform different actions depending upon the smoath sorface of (he
articular cartilage which vets the movement smooth, distributes the load applied to the joint
and forms a bearing swlace lor its free movement, also the cartilage components make the
Joint relatively resistant (o compressive, lensile and shearing forees (shock absorbing
propertics).

The synovial (uid acts as a joint fubricant, s well as being the lowest coelficient of
friction known lor any surlface conlact, also the actions of muscles and muscles antaganist of

;
cach joimnt get the movement under well, also Higaments swhich help in stabrlity of the joint, So
by alt structures of the musculoskeletal system, the person can perforay differcnt actions in all
dircctions, citn do line and hard movements and can carry heavy weights as joint and all
system can tolerate these actions,

Any musculoskeletal disorder that aflects any component of this system niay lead to
diffiucit in performing daily activity. Pain and stiffness are the maip complaint due (o
mflammation.

To overcome this complaidt of infTammation, we should reduce the inffammation and
kill the intensity of pain. We use drugs known as anti-inflammatory drogs. These drugs

depend upon inhibition of biosynthesis of certain chemical mediator which is relcased during



the damage of cells or in imitiation of inflammatory process. This chemieal mediator helps in
progression of inflammation and increases the intensity of pain. Sonlibition of tewitl help i
treating the disorders assoctated with inflammation and parn. This chemieal medintor is
prostaglandin whielt Tirst proposed as mflammatory mediator 2s itwas shown (o produce the
fine diagnostic signs of inflammation. There 1s evidence that prostagianding nre not stored
within the cells but are formed upon physiological demand probably to act close to the site of
synthesis. Mogt processes which disturb memberane function activate the hydrolysis of
Arachidonic acid from Phosphalipids.

There are (wo types of anti-inflammatory drugs which inhibit the synthesis of
prostelandine

I. Steroidal anti-in[Tammatory drugs which act by inhibition of phospholiprdase
enzyme which transforms phosplholipid into arachidonic acid and so consequently arachidonice
acid 1s not translormed 1nto prosatglandin.

2. Non-steroidal anti-inflammatory drugs "NSAIDs" which act by inhibition of
transformation ol arachidonic acid into prostaglandin through inhibition of cyclo oxygenase
cnzyme. Noa-steroidal anti-inflammatory drugs are the fivst Lline ol treatiment ol
musculoskeletal system disorders assoctated with stiffhness and paian specially theomatic one.
In this group of drug about over than 30 million of people took an aspirin or an NSAID cacli
day, and that shows its importance as a group ol drug widety used m the world.

The NSAIDs are chemieally unrelated but have the same pharmacological actions as
anti-prostaglandin (ant-inflamumatory ) 1Chas many classifications according (o their chemical
aroups, therapeutic effect on articular cartilage, and atso according to therr poteney in their
anti-inflammatory eflfects. They alb shared in most modes of actions, but there are only some
of them that have specilic action on muosculoskeletal system as indomethacine which have

prophylactic action against heterotropic ossiftcation maily in acelabalar fracture.
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CHAPTER 2.

Non-Steroidal Anti-Inflammatory Drugs.

The non-steroidal anti-infTammatory drugs (NSAEDs) have altracted a lot ol adverse
publicity over the tast few years. Principally, (his has been due to the significanl adverse
reactions seen with a few of these agents which have subsequently been withdrawn (rom the
market, Despite this, the NSAIDs continue to be the major pharmacological agenls for pain
relrel in musculoskeletal disorders. NSATDs are the main agent ol treatiment Tor many
artheritic conditions and 1 order (o gatn maxtmum beacli with mininm risk, certain
principles must be followed when prescribing them,

The NSATDs are a heterogenous group of compounds, olten chennenlly uneelaled,
which nevertheless share certain therapeutic actions and side clfects, The prototype is aspirii,
hence these compounds are often referred to as aspirin like drugs. The therapubic activity
appears fo depend to a large extent upon the inhibition of defined biochemical patlsway
responsible Tor the biosynthesis of the prostaglandins and related chemical mediators

(Peter.- M. Brooks [990).

History.
Despite the introduction of many new drugs. Aspirn (Acetyl salicylic acid) is e maost
widely prescribed analgesic and anti-inflammtory agent and is the standard for comparison
and evaluation ol other NSAIDs. In England, in mid cighteenth centuyy, Reverend Fdmund

stone described in a letter an account of the success ol the bark of the willow in (he cure of



fever. The active mgredient i the willow bark was a bitter glycoside called salicin, (irst
isolated 10 a pure fornt in 1989 by leroux. Sodium salieylate was fiest used Cor (he treabment
of rheumatic fever in 1875 from hydrolysis ol salicin and conversion of salicylic acid. The
discovery ol its urocosuric ¢lfects and of its utility wn the treatment of the voul soon Ffollowed,
After demonstration of its anti-inffammatory effects, this compound was introduced into

medicine in 1899 by Desert under the niune of aspinn (Roderick. J. Flower, et al [985).

Classification Of Non-steroidal Anti-inflammarory Drugs.

[. Antipyretic Analgesic Except Aniline Derivatives,
A. Acidic group
1. Carboxylic acids

a. Salicylates dervatives
Acervi xaliovlic acid (Axpirin)

L. Acetic acids

1. Phenyl acetie acids
Declfenae sodivan {veltaren)

it. Carbo andd hetero eyelic acetic acids
(Iiddole ceivatives)
Indomeihacin (fndocicd)

¢. Fenemates dertvadives
Mefeneunic acid (Ponsta)
A :’(ﬂr'/ll'r‘{/'t’luufr' acid (Melonedn |

d. Propionic acids derivatives
Ihiprofen  (Brifen)
Ketoproferr (Profenid)
Naproxen (Naproxen)
Flurbiprofen (Froben)
Pirprafen (Rengasil)
Tiaprofenic acid (Sivrgan)

w



2. Enolic acids

a. Pyrazolones derivatives
Phenvtburazone (Butazolidine)
Ovvpheny! hurazone (Tanderil)
AZapropatone (Prdixane 300, Rliewnox)

b Oxicams dertvatives
Pirovicam (Feldenwe)
Fenexican (Telcofil)

B. Non acidic Group
Proguczone (Biarisen)

II. Gold therapy (Gold salt).
Soddivinn Aveothiomadare (Alvocrisine)
Awrothiovlncose  (Solgomnol )

E1I. B.Penicillamine.
Distennine

IV, Anti malarial  drugs.
Chioroguine (Chloragiiine)
(Hvddronychlorogine)

V. Cholchicine.

VI. Immunosapressive drups,
Azathioprine  (linnran)
Cyvelophosplicanide

VII. Immuano-stimulant drups.
Levamisole

VIII. Cytotoxic drugs.
Methotrexaie

0O



General properties of non-steroidal o nti-inflamuatory drugs.

In 1971, Van and associates and Smith and Witlis demonstrated that low
concentralion of aspirin and indomethacin inhibited the cnzyimatic production of
prostaglandins. There was, at that time. some evidence (hat prostaglandins participated in the
pathogenests of inflammmation and fever, and this reinforced the hypothesis that inhibition of
the brosynthesis of prostaglandins could explain a considecable number of the chuieal actions
of the drugs (Roderick, J. Flower 1985).
Subsequently, the following major points have been established:

1. Prostaglandins are always released when cells are damaged and have been detected
in increased concentrations in inflammatory exudates

2. All available evidence indicates that cells do not store prostglandins, and their
release (hus depends on biosynthesis de novo.

3. All non steroidal anti-iflammatory drugs inhibit the biosynthesis and the release of
prostaglandins in all cells tested.

4. With the exception of the anttinflammatory glucocorticoids, other clusses ol drugy

gencrally do not affect the biosynthesis of prostaghandins,

Shared Therapentic Activities and Side Lffects of NSAIDs:

As analgesic. tese drugs are usually effective only against pain ol low 1o moderale
intensity, particularly that associated with inflammation. They have much Tower effects than
the opioids. However, they do nol cause dependence and are mainly free of the unwinited
cllects ol the opioids on tie central nervous systena.

NSADs do not change the perception of sensory modalities other than pain. ‘The type
of pain is important.clironic post operalive pain or patn arising from inflanymation is

particularly well controtled by NSAIDs.



As anti-intlanunatory, the class of drugs {inds its cliuel clineal application as anli-
infllammatory agents in the reatment of muscujoskeletal disorders such as rheumatoid
artheritis.osteoartheritis and zmkylosing spondylitis. In general, NSA s provide only
symplomatic relief from the pain and inflanumation associated with the disense and do not

arrest the progression ol pathological injury to the tissuc.

Unwanted Iffects:

I. The most common unwanted e(Tect is ;1|)|-U|>cnsi{)' o induce pasteric or intestinal
uleeration that can sumetines be accompanied by secondary anacruia rom the resultant blood
tosss.

2. Disturbance in platlets function and the prolongation of gestation or sponlanous
fabour (due to prevention of formation of thromboxane, a potant aggregaliteg agent).

3. NSAIDs have fittle elfect on renal function i normal human subjects. However,
they decrease renal blood flow and the rate ol glomerular filtration in patents with congestive
heart lailure or hepatic cirrhosis with ascitis or in those who are hypovoleinice for aay reason .
Similar clfects occur in patients with chromice renal discase.

4. NSAIDs promote the retention of salt and water by reducing the prostaglandin
induced inhibition ol both the reabsorption ol chloride and the action ol antidiuretic hormane.

This may cause edema.

Pharmacolineties Of Non sterordel Anti-igrflommatory 12rugs:

Pharmacokinetics of nonsterordal anti-inflammuateory drugs discuss the relationship
between dose administration and plasma concentration. Caoncentration of the drugs in plasmg
are observed if the active drug is measured close 1o the sige of actions. Hoswever, iChas been
shown that the synovial prostaglandins concentraions jn NSAIDS administralion iy

rheumatic discases remain suppressed long alter a NSAlDg becomes undetectable.

8



The NSAIDs can be divided broadly inte those with short half fije aud those with foi g
half life. ltis imporant to remember that squdies on synovial fluid Kivetics and site of actiong
studies demonstrate that these concentrations are more sustained and show less variabilitys
than plasmia concentrations.

Practically. this means that many of (he short hall hif'e NSATDs can be reasonably
effective in terms of reducing pain and stiffness o a twice daity dose. Long half life NSATDs
take more time to reach steady state in piasma and synovial fluid or site of actions, and they
might remain in the body for a longer ime once adnninistration ceased. Recently, sfow refease
preparationy of some of the short hall [ife NSATLs have been produced in an attenipt 1o
reduce requency of dosing (Peter, M. Brooks, 1990).

Clearance :

Clearance ol some NSAIDs nught be affected by renal discase and age. This is
important because many patients (aking this medication are clderly and have underlying renal
disease and so reduction ol this drug may reduce the loxic effect in these cases which come

Froni its accomulative eltect i the vital organs as Kidoey and hver,

Half Iives of some NSAIDs:

Drug Vican Plasma Flalf Lile
Aspirin 0.25
Diclolenac ol
Flurbiprofen I8
Indomethacin 4.8
Tiabrofenie acid 3
Kctoprofen .83
Avzaproparzong 5
Naproxen I
Phenylbutazone 6%
Piroxicam 57
Tenoxicum . 6O

Adapted from Day RO,Graham GG, Wiiliams - KM,
Pharmacokinetics of NSAIDs Baillicres clin 12heumatol 1988:2:363-U3

9



Routes Of Administrations:

There 1s more than one way for administration, cach one have its benifits, From these
roules the aral ropie which 1s the common one and can be used mostly i the drogs are necdey|
for prolonged peroid as in chreome cases. Recral ronte 1o the Tornt of suppository which have
the samie indications of use as orad one. Parentral ronte ol administration which may be .M.
or [.V. The 1.M. usage is more common than LY. as some of the NSAIDs have iveitant bases
(disolvents) which are sever mrritant o LV, pathnwvay. LV, and LM, pathway have the same
indications ol usage in induction of pain release in rhenmatic or muscutoskeletad disorders and
may be mentained by oral or rectal route. Also, in cases ol sever trauma need raprd vnset ol
anatgesic anli-inflammatory drugs as i cases of sprain, [racture or o postoperative cases in
traumatic or orthopeadic operations, we use LV, or .M. route.

Another route of administration Percuianeons rovfe ol adnunistration which is a new
method for administration ol the drugs (NSAIDs) which lave the advintages of effective
anti-inflammatory concentrations in focal tissue beneath the site of application, withoul
exposing distant tssues to significant druy levels. Percutancouns admintstration should
thercfore enhance the elficacy ol Tocul therapy, which mimimizing the risk of systemic side
effects (Waller Ricss 1987).

Topical NSAIDs therapy was {found to produce focal tissoe concentrations in
underlying muscle and synoviun that compared with those resulting {rom oral therapy al
conventional dosage.

Many {arge joints are separated from overlying skin by thick layers of connective
tissuc which may prevent access of therapeutic concentration of perculancously applied drogs
Lo the targel area. However, several physiological  phenomena involve neurovasculas
interaction between deep structure and overlying skin. Inleractions of this kind could enable o
drug applied topically to exert deep effects on undertying lissues (Hiermann Handwerker

1987).
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