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I ntroduction to Drug Action and Biological Response

Health is defined as a state of opti mal physi c:
absence of disease; wheatbendfsemserisntayrdpt |

structure or function of any organ or system o

sympt oms whose etiology, pat hol awgyk naorwch pr ognos
What i s a Drug?

-A drug i s anhyats uabfsfteacntcse pthysi ol ogi cal functi on
-1t can be any substance used in the diagnosi s

Mode of Action of Drugs

lInteraction with receptors

21l nhi biActonaodoi on of enzyme function.

3 Al t er actyitons wlIfct omcentration by promoting or inh
membr ane i on channel s.

The Efficacy of a Drug

The efficacy of a tdireu gmuitsu adle tree ltnavteniesdn sbhyi p

What the drug dpbarmacbodgnbmdygs =

What the body hepBaeaumacoki neti cs



Pharmacodynamics

A study of what the drug does to the body. Des:
In order to produce a physiological response by
1A particular site (Receptor or |l on channel ) of
2Tssues

3Target protein (Enzyme or Enzyme system)

e.When adrkinmds nteo its receptor i n Tihhee rheecaerpt, o rt
produces an effect only when adrenali.ne is bou
Receptors

1.Speci ficopbeoukensa mt cell me mbr ane.

2Possess a binding site for a specific substan:i
30ccupation odi ttehec @n nidnchggce a bi ol ogi cal respec
Bi ol ogical Response

Excitation

e. Acetyl chAtdotei vates the chol i neirngties tr@ickelpttroarcs
produce muscle contraction.

Il nhi bition

e.Anthiohergic drugs block cholinergic receptor:c
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Enzyme

Anot her i mportant target for drug action:
Catalyzes biological reactions

Activates metabolic processes

Prdouces vital substances in the cell

Drugs taegeyeedr e @aati eaitrmhrisbi t or s




Pharmacokinetics

A study toliewlhady does to the drug. Administere:q
events in the human body depending on the vari

A studyhlesfor pti on, Distributi om,f Metuagb a(nABMEH md
Drug Absorption

Af fected by the nature and Route of Administra

Or &Slubl i,Pau a&In,t Re @tiCault aneous/ , Tlrnahnasl daetrirmoanl

Or al rout e

AdvartitCoghveni ent, Safest and Least expensive

Af fected by

1.Drug solubility

2Gastima estinal (Gl') motility

BParticle sizeeamidcrfomimueé dtp-eomat ciBg sa& ati exreidc r e |
tabl ets

4.Chemi cal iwn tt enr ggauttiecPan g temit sF odHd Mi | k, Al cohol

5Drug i nteergedtriacnamnldi Cal ci um

6.Drug action via the oral route is slow

7.Li ver met albpalsiss nMe(tFRaibroslti s m)

Fi patss Met ab elaissm/EfFiercg t

Most drugs are metabolized bhyinddel isyst eno ct [t a

|l ess than the amount absorbed after oral admin]i

This is a detoxification mechanism of our body



Subl ingual rout e

l1Absorbed diOraetttguistgedyiccul ati on wentthhazlet eent e
2Escapepafsisr smet abol i sm

3Produce a faster effect

4.Suitable for drugseugsesstabie at gastric pH

5 Rapidly metabol edNgd rioy | tylces rliinweer

Rectal route

lUseful towhopastiantvoomsiciiongs or

2Usef ul for drugs rebuefrt&ttyceeps wgpaecsi taodyyca
B3Absor pti@em the rectal mucosa is | ess predictat
Transder mal rout e

1.Drugs applitédeé skin surface may be absorbed s

2Al | ow-sloil wibd e drugs to be desliyeoedr | mahy khodr s

3May develop local i1rritation at the site of af
40nly suitable for drugs given in small daily ¢
Parenter al rout e

lIntravenous (i1v) injection jssbtheahesuses{sand

intramumcuil@are¢ii ons also produce a faster ef
2Given directlsytrienamn the bl ood
3Bypasses many biological barriers
4.Can be used for drugs eurmgstsaiblien ,t o/agad tnreisc ajndi

5 The rate of abhdorenitome deipte of administratior



l nhal ation route

lUsed for volatile sabsgstametciscand gaseous
2Drugs used for their effects on the |l ungs and
3Achi eve higher drug concentration

4Mi nimize side effects

5, Fast ohsattpobon

6By pass the |iver

7.Proper use of theeagmroseclhoids |iampaort ant



Drug Distribution

After entry into the system circulation a drug
various body compartments

To be able todrewngemustldrsgogsa an epithelglhd barr

bl ood brain, placenta
The equilibrium pattern of distribution between
physdlemi cal properties of the drug

1Li pophil candcugss ctathe blairoli®eg mpdeopkeiadi tydt hg

2Drugs that arebeumodngt gy pmat eel.nDg anz & @emiprl iars ma

3Water soluble drugs are readily excreted from
4.Li psiod ubl e drugs reach all compartments and ac
Some drugs tend to accumulate in certain tissu:

Drug Metabolism

The Process by which a drug is chemically alte

product s

The |iver enzymeydyysthedhnips Beybsy aas ol e
The metabolites, which may be active or inacti:?
The |iver enzyme may be regarded as a detoxi fi

The el derly people have reduceduérsgmdrugsacthi:

adults do



Drug Excretion

Drugs are eliminated from the body either unch,
The kidney is the main excretory organ and most
Certain drugs (e.g. al umi nauan)s e xtcareit ecidt ¥ riomm g dte

di sease

Drugs may al so be excreted i malbrseeacsrtetmiolnks, s we.
Hi ghvgl atil e agents (e.g. anaesthetic) are excr
Ent éehreati c circul ation

Some drugs (e.g. )rarle condrreatcegptiinvtes t he bil e v

reabsorbed from the intestine, prolong drug aci

iliary Secretion

Gastrointestinal
Tract

Enterchepatic
Y Circulation

Elimination =s—

Portal Yenous
Return

Excretion
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The Parasympathetic nervous system
The Autonomic Nervous system

The ANS is the part of the nervous system that
1.Vi sceral and vascular smooth muscl es

2Gl andul ar secretions

3Heart beat and force of contraction of the he.
41t is regulated by centers in the brain

The ANS consi st sThoef stywop adti vedsheongsgsaeympat heti c
They have dpponsingqt some situations.

Many organs receive neurons from both the symp.
The Parasympathetic System (Cholinergic System)

The parasympatheticchpbtprmygseml s@cazwad é ewlhen it

paasympathetic nerves release Acetylcholine (A
ACh then reacts with iIits receptors, known as m
to produce biological responses.

The gastrointestinal Tract (Gl tract)

The GI tractbyi sboitnhn etrhvea tseydmpat heti ¢ and parasyn

functions:

1L.Activation of t hyes tpeam aisny niphaet hGlh ttcraasctti ol ne aodfs QGlo
musclemdrieased gastric acid secretions

2l nhi bition of the par aveniohtddrelagcs tstyastt ebml oc k A
recept csresedduccaeud GI moti lity and secretion

Therefore, drugs that enhance/ antagonize the
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Antispasmodic Agent

Antispasmodic agentsiaeettheugsfebat odanir&boand
activitie6l|lsesmdonlg moscRedueedxgasonic acid sec
They are ®&hdlolciash éeegli Anti muscarinics since they

by bl ockingcsheemeptar sni
A. Atropineand Related Alkaloids
Atropgliymrscyami nema)RBehtadod{lyloasIgo inegs

Pl ant al kaloids with similar activities

Li pid soluble and charnaipre nbearrraiteer t he bl ood
Clinical Uses

1.GlI hywper !l ity

2To di | aftoer peuypei lexami nati on

3Motion sickness

4 Anaesthetic premedication

55Parkinson’s di sease

6.Management of ast hma

77Urinary frequency (incontinence)

Side Effects

CNS efHExeccitt ati on, -ecnoentfiucs i-®md ksamegoni an effect
Common SidéadhkEfrisébgt @mi as, palpitatippi | edy sattiapga
relaxation of gut, bronchial, biliary tract an

respiratory secretions



B. Synthetic Antimuscarinics
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Synthetic Drugs wivtviht aes itoomn astienvprameiattatehbeet s

Clinical Uses
They are widely used for hypermotility
1.Gut, Biliary tract and bl adder

2Excessive gastric acid secretion
Ul cerative colitis, peptic ulcer
4Adjunctiveort rnedat enendy Spepsi a
Tertiary amines

Naméi cycl omi ne HCI

Less knmeagint i mus c arcitniochsr bpanea

Some direct antispasmodic action

Si de eMdotecrtescommended f or i nfant

and hyp

on smooth musc

under

6

mont hs
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Quaternary ammoni um compounds

lReoresent a number of drugs

2less sopulbdle than atropine

3less |ikely to cross the blood brain barrier
4Wi dely wused

Side effects

Anthol i nefr:ip¢eg gt mont h, blurred vision, hesitant

The el derly auvuedcp@idti cul arly

Contraindicated in patients with glaucoma and
Nameéedyoscine butyl bromide (Buscopan, Dhacopan)
Recommenfderd GI spasm

Useful i n endoscopy

Name&acopol amine met hyl,Oxpmheecy elol mpoB) pp€hz pDat
br odngiPr opant hel |Roceb ib@os$np adreo n

Mlsel ective antimuscarinic

Namé:irenzepine (Bisvanil)

linhi bits gastric acid and pepsin secretions
2Usef ul i n gastric and duodenal ul cer s

Side eféwadrsanul oapwthooimbocytmapeanotcaur
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C. Other Drugs Altering Gl Matility

Clinical Us es
1.Direct rel axants of i ntestinal smooth muscl e
2May relieve pain in the irritable bowel syndr c

3No serious adverse effects butdséobehsi bep, av o mi
NaméAverei citrate (Spasmonal)

Anti spasmodic activity similar to Buscopan wit|
Namd:i preirnt oi |

Produces | ocal antispasmodic effect on the gut
NameMebeverine HCI (Duspatalin)

The isapnats modi ¢ action i sr ncohto!|QNSe regeiflce caadseedrr see
Relieves spasm without affecting gut motility

Can bseedor paBeengnwPtbstatic dygeglpdwasoma ( BPH)
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Diarrhoea
Di agerab I ncr easedbofweelgsueenuwcaytaiodmys+c€sgr i mpi ng pai
Di arrhoea is a defense mechanism of t he human |
substances from the intestine

Most cases of diarr holeiamiwtiildig be acute and self
The basis of treatment i s fdsawpdaciaaldl se laenodt radndyern
patients

Antidiarrhoeals may be used in adults and ol de
Antibiotics are not recommended for uncompl i cat

They are given only for some severe cases of fo

Causes of Diarrhoea

AViral I nfections

Vi rusfetseno cause gastroemnrt2ryeassesgpd in childre
As socisaytmepdt oamse t hose of cold, such as fever anc
The acute phase i s -3usduaaylsly over within 2

The infectionl iimituisug@al |y self

B. Parasitic/ Protozoan Infections
Thesectiindemeccur in travelers, who acquire the i
e.g. amoeba, worm

Di agnosis is made by sending stool sample to t|

necessary
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C.Bacterial I nfections

lCause of food poisoning

2Wha poultry is undercooked

3Contaminated fiocdffelte ®@the dy

Sal monell a is one of the bacteria responsible f
1248 mMowrfter ingesting the infected food

An abrupt onset of frequwenth édba@momhonad, pac anaainar

Anti biotics for Sal monella are best avoided, e:
The main stay of treatment is fluid replacement
The bacteria are eliminated quickly from the bo
D. Chronic Diarrhoea

Recurrent or Ipeesiduentto diirarrirt abl e bowel syndro
tumor or an i nufllcaemnaattiiw@en pchoel digtsiesa s e

Anti di a,r riHfwdekamdisng agents and someti mes corticos
E. Change of Diet

lLactosnet ol er aresaulmay n osmotic diarrhoea
2Changifmrem breass milk itwo icofwant

Bot-ted babies may suffer from osmotic diarrhoe:
F. Dirndguced Diarrhoea

Certain drug may cause Maarersh awwam dvhset.dgairddnt i@ bi ot
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Management of Diarrhoea

Diet I ntake
1The food must be well done and personal hygi el
2Bl and diet is recopgpmedauwdetds whhaowl anib& avoi ded
BFor children changings fmiolmk br emaleln ma nd aft o s b o wl
gi ven
4Worl d Health OWH@nNnirzeadommends t hat
4. Bred®td babies should continue feeding and i
bre&deeding to at | east every 3 hours in or
i ntake
4. Eobotft ¢bkdabi es mil k powder should be diluted
water and be given every 3 hours for child
Or al Rehydration Therapy
1.The standard treatment for acute diarrhoea in
2Contaodi um as cbhilcoarribdoen aatned, gl ucose and potass

3The absorption of sodium is facilitated in the
Preparation Available of Diarrhoea

GES 45KCI 380mg, NacCl 230mg, NaHCo3 420mg, Gl uc

Pedi al yt e(osda luunt,i gorot assi umibucbse)yi de, citrate,
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When to refer of Diarrhoea

If there are any signs of dehydration, the chil
A. Signs of DehydratioB. Later Signs
1.Dry mouth and thirst 1.Sunken eyes
2No wurine 2Dr owsi ness
3Crying with no tears 3 Rapid breathing
4.Coma
Occur of Conditions
1.Dur ati on
1.4.1 year with diarrhoea > 1 day
1.2.3 years and el derly with diarrhoea > 2 da
1. @l decrhi |l dren and adults with diarrhoea of 3
2The presence of blood or mucus in the stool s
3.Di arrhoea with severechemati ng and high fever
4.Chronic diarr hoea (smodruer atthiaonn )t hnmaecye bwee eckaused b
such ass Cdioshemase, irritable bowel syndrome or
5, Di arrhoea in a patient who has recently trave.

6.Suspect ead ddirciegd r eeascctriiobned omedi ci ne
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Antidiarhoeal Agent

Adsorbents
Nam&aol in Pectin Mixture (Kaopectate)
Kaowoboml d absorb water in the GI tract and adso

Namé&mect a
For acute and chronic diarrhoea, especially in
Namé&cti vated Charcoal

Use as a Gl adsorbent in acute poisonings

Reduce gut motility

NameMor phi ne and Codeine
Narcotic drugs, Can sl owntdkeedmsti lpiat-yeomddtshmne &|

side effect of such drugs

Nameomotil ( DiepRRerboxgy |l aAt ropi ne 25mcg)
Reduces gut motility and secretion and can be
given ong4d4habhet!l diarrhoea stops

Not more than two days

Not recommended for children < 4 years ol d
Nameaoperamide (I modi um)

Asynthetic agent chemically resembles and the
side effect

It reduces gut motility by Dblocking acetyl chol

Not recommended for children < 12 years ol d
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Constipation

Constipation f¥ eaucernecays eod def ecati on + hard dry
Someti mes can obstruct the bowel

Obstruction of tdel bokvel alodawhudrasmilansgpla i dinsdt evrosmi an
When tshyerspet oonfs obstruction arespnesessar yrbeaoau
constipation is only one of the possible cause:

bowel mour

Reference

The foll owing sisgneqgamndes ynmpgti cmal advice:
lLSudden change of bowel habit, nwghirch has | ast eoc
2The presence of blood in the stool

3Presence of abdominal pain, vomiting and di st e
4.Dr wignduced constipation

EFailure to OTC medicati on

Cause of constipation

linsufficient dietary fiber I s a common cause 0
2Change in diete.agnd floilfleoswiynlge ,a ijnabd eqgtuaart qaek,e torfa
and fluids may be responsi bl e

3Drug induced, e.g. morphine, calcium channel 8
Management of Constipation

liIncreasing the amount of dietary
2Drinking more fluids
3Taking regualiae ex

4In the short term, a | axative may be recommend
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L axatives
Clinical Uses

Laxatives may be required for the foll owing col
1.In cavasoul ar disease

2In pati emensorwihadi ds

3Fol  owing surgery

4To cl eat bbeoge surgery or for diagnosi s

5Hor monal change in pregnancy

6.Drug i nduced
Preparations available of Laxatives

ABullekxati ves
1Most of them are prepared frwimeiana ffuorram osfu bgsrtaanr

powder intended tdo bked omiex ad kwintgh f | ui

2They absorb fluid in the gut, swell and increas
wall and stimul ates bowel movement

3The | axative effect will take 3 days to develo

4dIncrease fluid intake in ordetr oot iaecmmioiprhfagluesad

5Bul k | axrad irveesommended in pregnancy and cannot

Preparati on

| spahula husk (Fybogel, 1l sogel)
Psyllium (Metamucil)
Sterculia (Normacol)

lMet hffluceese (Cel evac)
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B. Stimulant Laxatives

1.Sti muleatvee nendings i n tha nguetsmwanlalineantd i ncr eas
2They wor k-1®%i hbuns®6

3Sti mul ant dhxwltd viesst be used for more than one
4Prodwae pping pain

5, Can cause tolerance, smooth muscle atony in tfF
Pr eparmat i

Senna glycosides (e.g. Senokot tablets, granul ¢
Ant hraqguanenehe active compound | i berated into
movement

Al oes, Cascar aedodtgRahtutbbkarradbqui n@meh sgr omup ar pr ope
Bi sac(oDuwllcol ax tablets, suppositories)

OO ten used for evacuation of colon before endos
Taken orally-li0t haoatrss wi t hin 6

Given as a suppository, the effect wusually occ!
Dul col ax tabletsamr@aciedseshocukcdabedavoi ded wit|

admi ni strati on



23

C. Osmotic Laxatives
Osmotic | agtatbiymgeftlauind in the gut by osmosi s
The increase pressure in the gut then stimul at e

Produce a rapid bowelhewmasuation within a few
Preparati on

lMagnesium Salt ()Saline Purgatives

Magnesium sul phate (Epsom salt)

Should not be used regularly, especially in pat
absorbed causing unconsciousness

It should al so be usreldy wandh pcaatriee ntns tvhiet he | cdaer di e
Magnesium hydroxide (Mil k of Magnesi a)
Commonl y bawtusiesd safe for occasional wuse

Goylt el vy

Polythene glycol 3350 (an emulsifying agent) 1
chloride 2.9 g + S8So86um bi Sadbomnma[slell7p hgatpeerl p.aZx
Di ssol ve whole pack in 2 |liters of water and dr
Thi s preparation is used for whole bowerlayi rri ga
procedure and colonic surgery

FIl eet Enema

Sodi ugnhddsphate 19 g + Sodium phosphate 7 g = [
This is a saline |l axative with rapid onset of a

It i s used for constipation and bowel <c¢cleansing
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2Lactul ose )(Dusphal ac

Noabsorbabtbadi da, which retains water in the
Gut Dbacteria degarcaedtei cL aacntdy Il emdrét ¢ tco satcii sl at e col
It has a sl ow os dataysf, awtti ors ocfafle and effectiyv
Usda dose: 15ml, biderg aetmic phaydZ@p@tmly t ds

Gl ycerin suppositories/ Glycerin bulb enema

Have both osmotic and irritant effects and usue
May cause rectal discomfort

Moi stening the supposetiomyebeifomeeasieewi | | ma k
DFaecal Softeners

Docusate Sodium/ Dioctyl Sodi um2S WClaphso dwlma diynat
Emul si fying agents, which reduce the surface 1t
into the faecal mass and soften the faece

They wor k rat Rerdasylsowl yobu(ti narle safe for sthekel d

myocardial infarction
Usef ul as an adjunct to sti nuliannd daxdtd orest iima
E. Lubricant Laxatives

Liquid Paraflfin, Ag
Liquid paraffin works by coating and softening
water into the col on
lLonger m use can result i poilnmpodier evd taabrsi onrsp tainodn | o

paraffin through the anus may occur
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Choice of Laxatives

Constipation in Children

Change in diet and emotional <causes

A single glycerin suppository and dietary advic
Constipation in Pregnancy

Hor monal changes and or al I ron

In take of plenty of high fiber foods and fluid
Bul k | axeatpirveefserarred when necessary

Constipation in the Elderly

less physically active and poor natural teeth

Bul k |l axative is recommended

Laxative Abuse

1.Those with chr ognetc icnotnos ttihpeatviiocns biumulcygrct el dyat

repeatedly

2Thidsamagéese nerve plexus in the colon | eading
3Prol onged use of | axatives to control weight
el ectrolyte | oss

4 Especially sodium angdosptoutraasls ihuyp d tleehrgdcinogny ot e n <

general weaknedd band |l ati on
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Gastric Acid Secretion
Control of Gastric Acid and Secretion

Gastric acid 1 sgassetcrriect epddbryir edtrgputnihgeotht / K+ ATPase
at the membrpand edfalt lcee | |

Theropoamp H+/ K+ ATPas®PoitasaibyndrAdgemsi ne Tri ph
Syst,emhich can be activat ed Neyur3o ternadposgnei ntotuesr ss u
1LAcetyl choline (AChH)

2.Hi st adinemreo Chr omakd i @QEICL)

Gastrin (G Cell)

Pat hwiatylseCont r ol @fcaindh sSedrcet i on

Acid
Secretion of these substan \/’ ce.l
Lumen
~— —~——TT
the medulla, and Il ocally b Mucosa |
The taste, smell and diste / + \ t he
stimulate the medulla to r ACh Histamine Gastrin i ne
which acts on appropriate @
1The parietal cell on the stomach wall to secr ¢
2H st amither age cells (similar to mast cells) to
receptors at the parietal cell to release gas
3Gasin cells to release gastrin, which directl

induces the histamine storage cells to releascs
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Peptic Ulcer Diseases

Ul cer that develop in ar)eag accft tehxep ogsaesdtpreopitngtaesst!

ul cers
Peptic ulcer developedgastthe stomasesh are call e
Devel oped in the dwodemwmh areeasl | ed

Peptic ulcers tend to relapse and most peptic

Gastric ul aens®radepgidg bbsyt rpirce cpiapiint ated by eating

Duodenal ul cers are characterized by pain relie

The most common complication of ppptioralcense

of the wulcer

Causesepotfi cP Ul cer For mati on

lHypseecretion of gastricsaemd {byHdeotheor mmedrt:i
duodenal ul cer

2Hy poectrieon of pr otneacyt ibvee tmuec ucsause of peptic ul
i Bigahadgpted to reshsbughsthecsacrdtion of pro

B3Hypsecretion oNorpneaplsliyn, t he mucous membrane |
duodenal walls can resist acid and pepsin, hc
down and an ulcer devel ops

4.0t hfeacst e eved to stimulate amrienemeas®e®nisn &c¢ig
smoking, certain food medication (e.g. al cohc

5 Hel i cobacter pylkomictdorgwhnoersim)j found in the ¢
i mplicated Bael apsausétef initial ul cer heal er

organism has successfully reduce relapse rate
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Ulcer Healing Drugs
A. Antacids

Ant aci ds are basineocbmpbumndshwédncbtileorsitomacihd
Manage marts pefoa s t0ecs op h aRpd dDu s e § SOR®DNdd peptic ul c
di sease

Nor mally given betweeymn hmeab|lsetasidsl@adaulbed dihe mehewe
Suspensions are more effective than tabbestsarlu
required

Tr eat ment should be maintained for 8 weeks to h
Ant acids should not be taken at t he tseatnmea cliyicnhel nv
may i mpair their absorption

Ant aci ds may damage enteeventodissgsudesingnadt t
Ant acmay cause rebound acCal siecmedarolmgnatsgpeci al
Preparations availabl e

1.Sodium Bicar bonretud r(a$3a dce sMiHCtl) rapidly but pro

sdbel chamdgy di stensiidms afsteen foll ow
Sodium can be absorbed and is not suitable for
Bi car bonates i on -bcaasne abfafleacntc et hoef atchied body
It i s rarely used as antacid

2Cal cium car bonnaetuet r(alliitzreasl aQl rapi dly Iut prod
bi carbonate, but tends to produce constipatic

It i s mainly used as calcium supplement for ren
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d3Magnesium salts (Magnesium Tri s(iMylcantea anTr iMac
Di opblus, -Mbhast pxmlelaits@)havti t h HCI Mpgodacumgchl ot
which cause Osmotic Diarrhoea

Contraindercal i dinsease patients. Magnesium can

hy pmagnesagemiha ch may cause CNS and Cardiac dep

4. Combi naprepaoéati ons

Al umi num lgyedhraosxiaes|l ow and sustained effect on

protective coat over the ulcer

The main side effect is constipatiod] umhinaim may

hydr oxiMeaegmmestihum salt

Ma g n e shiyudnn o xciaddes @aoerah Ahumi hydr oxi de cause consti

Simethicone -fsaamhngrabeantused to reduce bl oat

by excess gas in the stomach or intestinal tra:i

Gasteel useéattudbence

Pr oladmi ni storfatAil aqmi numne aitse dc a mot rpaaitn ckint wi t h ren

because aluminum can be absorbed causing neur of
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B. Mucosal protectant (Cytoprotectants)

Mucospmrlot ect asesratergntaind protective sulasntdanc e
treatment ofseaepdd c ul cer di

They mimic the effectpwst eqpldomgeinmbiist RGE@). ottehet t
by inhibiting gastric acid secretion and by enl
Preparations availabl e

1LMi soprostoli s( Gy tsoytnetchyet prtaasgh ah ®PHGERER )

Used of prev-8neéer oiddndAMnaNomma t-iomdyu dDeeduggastric dama:
The major side effects of this compound are co
abdominal cramps, diarrhea and uterine contracH
Contraindigaaadyin pre

Sucral fate (Ul sani c)

Stimulates PGE2 production and enhances mucosal
In acid environment it binds to the ulcer surfa
from further attack by acid and pepsin
Concomadminti storf aadif@am e wi th isertcaetdrgygnaédgamt s r e
efficacy

It should be taken on empty stomach because the
the bond to the wulcer surface

It i s contraindicated to pati emntns iwmittolxirceanaloni m
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2B smeabhci t ¢ Berol )

Acts in a similar manner as Swucral fate

Sti mulate PG formation

Bi smesulhci t famMeoni diezolacyed i Amoxycillin,ofoothére
eradicdteilomc otwfact er pyl ori

Bi smut h hars af ntuonbieci ti es and neurotoxicity, ir
bl ackening of stool and tongue and neurotoxi ci
Cannot be given for prolong period

Usually 12®dmg2&idlays with a washout period of 2
Concomiadamtni stwi dthaomddki,drendpHBr antagoni sts ir
toxicities and bedacase bismethi caoype absorbed
Should be taken at | east 30 minutes before meal

Cannot be given to prameretnts with renal i mpali
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C. H2-receptor Antagonists

Bl ock histamine r eeepteprtsor(skpawmn géaslitHZ el | s and

acid secretion

Significant effect in relieving peptic ulcers
May relapse foll oawvi mgntessation of tre

Mai nt entarneca®t ment |1 s best8 gwieveekns i n courses of 4
Preparations avail abl e

1.Cimetidine (Tagamet)

Has samedndrogenic activity with occasional gyna
Inhi bits c ydt500@mrdo me oRl a fggs olf alsfo Méa rdf rarg enp, h ¥T.higi. n e
2Ranitidine (Zantac)

B3Famotidine (Pepcid, Famox)

4 Ni zat i(dAxraedg nerweece pHt2o0r antagoni sts with mini me
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D. Proton-pump Inhibitors

Thegastri eupnmpamemzyme system (H+/ K+ ATPase) sit
membrahet he gastric parietal cell responsi bl e -
The prpouunopn i nhi bitor s ipruanpt ipwaotcee stsh eéb yp rbatnodn ng s
irreversibly to the enzyme system

Ef fectively inhibit gastric acid secretion
Producel asotmgh gc @amgpd lrelteer hydri a (no gaisthrtilemaapeup
doses

lIn patient not respond satisfactorily to other
Erosive oesophagitis

Zol |l Ehderson Syndr ome

2Triple DOmempamy(olloessec) + Kl acfidr +t eweryda&dild i n

Hel i cobacter pyl ori regi men for 7 days
long period of achlorhydria may precipitate inf
May cause tumour frajmati on (found 1in
Al so cause |iver enzyme chand eaae,@hhreauwsaea,e ,c srks tn
and GI disturbances
Prpear ations availabl e

1Omeprazol euékedsé&o)y Duodenal 4ulweerks: 20mg qgd f
2Pantobhdeakephawve similar activities and uses a
3. Nexi um a -gerceomdat @pumpr ondmbi tors c¢cl ai med to F

wi hhghefradi es



E. Anti -muscarinics (Anti-cholinergics)

ModeAdfton

Reduce gastric motility, inhibit gastric

Cl i nusessl
Gastric ulceration
Gl spasm

Excessive gastric acid secretion

acetylcholine :
nerve terminal

acetyl-CoA

choline
acetyl tfansferase _

r \ choline

cdifier
CoA K
“acetylcholine

synaptic
cleft

/\

acetylcholine
receptor —

© CNSforu
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Histamines

Hi st ami ne iicsala ybiaocltoogre amine found iim thhaengst i s:

and GI tract

It i s an i mportant mediator of allergic and inf
It is stored in a bound form in granules in mas
Many sd¢amutrnigger the release of mast cell hi st
hi stamine to exert its actions on surrounding I
For exampl e, -amteinb@adcy igeacti ons take place ton t
cell, histamine is r el ealgnendu ncoagulso Bnugl ian llegr g6 ¢ r

I2E - Allergen
—— D ——
* K
Mast cell
Biological Effect
Phar macol ogical Properties

Hi st amine binds to specific histamine receptor s
Hlr ecept or s

l.found i nsmoondhimals cdrd utleruus

2sti mutaes@am i ncrease in contraction of these

H2r eceptors

1lfound in acid secreting cells in the stomach

2stimulation causes an increase in gastric aci
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Cardiovascul ar effects

1Hi stamine rel axes blpoeordi pvheesrsaell raensdi srteadnuccee | ead

2Intense reaction may cause rapidictabh Bandbkood
col |l &dp sd¢ a(mi ne Shock or) AnwlpihgyH aicg ifca tSahlo c k

dlncrease heart rate and fohyehwmfacohtusalktamada I

Skin Reaction

Hi st amine causeWheam&l aRetseprorsstd p(l e neosphessXin

1A reddening appears on the site of infection c
2.Ano eadmat ous wheal and & urrerdo uinrdrienggu Itahre fw haerael
3The sensation of i1itch or pain

Ef fect of smooth muscl e

1.Contraofiontestinal smooth muscl e
2Bronchoconstriction

3Contraction of wuterus of pregnant women | eadir
Gastric Acid Secretion

Hi st amine increaé¢igasthryi arcad @t smemerH&2nd 1 s bl oc
antagoni sts

Nerve Ending

Hi stamine is a powerful stimulant of sensory ne

pain and itching, e.g. insect stings
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Antihistamines
Characteristics

lLCompoundsusttbg similar to histambagrm npoo sgsr eosuspi I

Ar1
X-C-C-N
Ar2
2Conventidoinaildeyd i nto six groups based on X and
ALl of lipid soluble and all are r evreacsdmptler co

Pharmacokinetics

1Well absorbed after administration

2Maintain their phar adwoluogi cal action for 4
3Metabolized in the |iver and excreted through
4Wi dely distributed through tolues body, i ncludi ni

Pharmacological Properties

1.Rel ax a@ld bronchial smooth muscl e

2Inhi bit vasodilation caused by histamine (e.g.
B3Ant agonize capillary permeability and so reduc
4 Ant agonize the triple reaction and itching

5 Bot h stimul ate at high dose and depress the CN

6.Posses< harnrtigme or-l akeopf hect s

77Mepyramine (containegosseAstehi $@acadr aamamest het
concentrations and is used to relieve itching

heat
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Preparations and Therapeutic Uses of Classical Antihistamines

1Bl ock edEeptor

Symptomatic treatmendueftal hiesgami de seakease
Eczemaurticaria, hay fever, allergic rhinitis,
The widely used anti histamines

Chl orpheniram@yme ohRiptiatdom) ( Periactin)
2Moom SissknHavVeeativgrtigo

Di menhydrinate (Gravol), Cyclizine (Marzine)
Vesti bular Distartdangease( Meniere
Cinnarizine (Stugerlmm)) , Betahistine (Meris
3Use as Hypnotics

Di phenhydramine (Benadryl, Bendrol)

4 NauseandniMo ng anfcyreghn

May be temporarily all evPiraotneed hbayz i anne a(nPthiehniesrtgaanmi
Adverse Reactions

l.Sedation intersdayetwimeh agativent es

2Concurrent administration of sedative and al ci
3Di zziness, fati,gua,emopar,vdadsmddass urbance and dr
4Drug all ergy

5 Acute poisoning

Hal l ucjnaxtbhement, incoordination, convul sion
At r opgiinkee poisoning: fixed dibahgdampdpmlas ywirtelh e

mout h and fever
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Non-Sedative Antthistamines

Noredative anti histamine have similar therapeu
sedating
They are much more expensive and are mainly use

chronic&r iua t

Phar macol ogi cal Properties

lHyophilic structur e,-brcabdnamrorti ecrr,o slse stsh es ebd aotoidn g
2Do not potentiate the effect of alcohol and di
3Psychomokiolfl or alertness is not affected

4No anholinergic activities

S5Lon-gasting

6Have similar ther apledugri cagdrticacy to the

7.Mai nly used for the treatment of allergic rhir
Preparati on

Preparati omg dBecadialtaibviee anti hi stamine
Terfenadine

Contraindicati oB8i groi fpiad a retnttse pa aEr ydtyhsrf auonycct oi noanl
antifunigiazo(al)y. Lami sil

Coradministration withcahdsacdfudpsi mhptcanmse
Astemi zol e (Hi smanal) lAeriius a new generation
Acrivastine (Semeprex) Fenoxofenadine (Telfast)
Cetirizine (Zyrtec) Elmstine (Kestine)

Loratadine (Clarityne)
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Colds and I nfluenza (Flu)

The common cold comprises ofy rdaani xltnifisscTadn)d Up p e |

90% i s ckRhseodvbinegearlei msietlifng
Common Signs and Symptomsof Colds and Flu

1LRunny nose

2Sneezingghi n@Qo

B3Headache or Aches

4.Sore throat

5Ear ache

Thi sduies to bl o&Ekagacbfanh&ube

The air pressure in the ear cannot be equalized
When t he nfiidldllse wpprwi th fluid, a secomdeaerayr bact

becomes acutely painful

Thi s i sOtatll,sdaMesdeérai ous complication of common
6.Fever

The presence of fever may be an indication for
Flu often sgamde WwWietvkerl awd chillinmubBeul a@mbsache
Sore throat and cough may present and there is

The symptoms may5degel ve over 3

Management of Coldsand Flu

1.Sed tf miting
2Adequate fluid intake, bed rest, humidificati

33Symptomati da treat men
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Preparationsavailable of Coldsand Flu

A Decongestants
Sympat homi( Dettconng&pthandr s he, PseuBbephbedropaenol a

(PPA) and Phenylephrine

Constrict the dilated blood vessels in the nasse
Thesenedi cines can be given orally or applied toc
Oral administration stimulating effects on the

and may affect diabetic control

Not suitable for diabetes, heart disease or hy|
Topi@@mi ni st<r &t idary sr ebbeocuanuds e oma e sa ¢ ounr

The most widely used nasal drops and sprays f o
1Oxymetazoline 0.05% (Afrin)

Naphazoline (Privine)

22Xyl ometazolioeg(lOasivhg)decongestant | asts up

BAnti hi stamine

Antiish am®hher pheniramine, Promethazine, Diphenhy
sneezing and runny nose

Cause drowsiness

Not for anyone who drives or operate machinery

Haveenthol i nefrfgect : dry mout h, bl urred-ocauilsaron, ¢
pressure and urinary retention

Not for patients with glaucoma and prostatic hy

Nossedating antihistamines (Clarityne, Clarinas
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C. Analgesics

Paracet agoneg, Cxdglfi cyl ami de and Aspiird nr alriee fe mpf
throat or fever

Al so contained in preparations for colds and f|
D. Preparations Cpgteaedheng€Miuddigonae FI u
Neozep, Dimetapp, Panadol, Dristan

PPA has been |linked with increased risk of str.
Notuig abl e for those with hdeg@lsebl ood pressure a
E. Lozenges

Dequadt mep<€ielpacol help to sooth and moisten t h

F. Cough MiXxtures

These drugs can be used alone or in combinati ol
Ant i bi otics are geteed al |l y not recommen

G. | mmuni zati on

FI u vaccine is indicated for the elderly (> 65

Residents of nursing homes and patient with c¢hi
An i mmunization can cover a period of protecti
H. Selective Drugs Treat ment for FI u

Rel enza

Annhal ed nddtuienza agent effective for both infl.
Tami fl u

Thi s i s thei hfreenpnpaaétfhaetiive for both influen
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Sore Throat

Most sore throat is caused nbyt ovmgryala ifnefwe catrieo nc &
bacteria
Sore throfatteasaoei ated with other symptoms of a

Anti biotics are of no value
Viral of Sore Throat
A. Laryngitis

Laryngistitsypically a viral infectiomowmgwelly as
di mi niwdiede

Usually settles within a few days

If hoarse occurs for more than 3 weeks referral
B. Glandul ar Fever

Gl andul ar Fever (I nfiestaomvmoash&dMonbouml ebsvisal sol
Of ten produces mar ked di scomfort

May cayseha(gdilaftfyi ¢uwm swal l owi ng)

Typically occurs in teenagers and young adults
A serious sore throat may fmal awsea week or two
The throat may become evaemyy eipnufdlaaemesd wi t h

Gl ands (Il ymph nodes) i n t hbee neenclka ragnedd aaxn d |tae n(dae
The diagnosis may be confirmed with blood test
If Ampicillin is given during the infection, a

Treatment is aimed at symptomatic relief
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Bacterial | nfections of Sore Throat

ATonlstis

TonsilidBaaterial infection of the tonsils
Severe timfeati on and dysphagia
Abscesegvel op in the region of the tonsils
Hospital admission to drain the abscess
Anti biotic therapy is required

B. Streptococcal Pharyngitis
Streptococcal aPlar kmgiwtmi gast Strep t

I nfechuewbdy GroupehdMobegetac StrepPrpogenes )B&aASer i

Swollen and Tonsil
sore throat

FADAM.
The bacteria damaagveeds t he heart
Resulting in an inflammation of the heart
The condi t irohne uinsa ecraaglnlleedv s a compl i cation of str

The symptomeumétic &dewvleritineg)] uderditis, fever,

rash and mal ai se

Due to an i mmunogenic reaction | ocalizedolivned he
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C.Gl omerul onephritis
Gl omerul onepihg idn si ffGINgmmati on of the kidney d1

the toxin given off tHlyatSthape ococent bpcitefreat ec

especially the throat

The t oxoisn tdsepon the glomeruli and the antibodie
The gl omerul i may be permanently damaged | eadi n
When to refer

1.Sore throat sse> oan dweereyk i(nef ecti on may occur)

2Hoar seness sweelke®vere infection, e.g. cancer may
3Di fficulty in swallowing (always associated wi
4 Recurrent bouts of infection (tonsillitis)

5Any pat i eatr btiankaezmog epr esenting with a sore thrc

can be the fi-tbteatgegniofy adiviefsee drug reactio

Management of Sore Throat

lMost sore throats are causeldi mytivngal infectic
2Providing symptomatic relief from discomfort a

dIncr eafslimigd i ntake and mild analgesics for shoi
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Preparation Availablefor Symptomatic Relief of Viral Sore Throat

A. Lozenges and Pastilles

Sooth and moisten the throat and reduce soOorenes
1Anti slepeng€@styl pyridinium ClI (Cepacol)

2Ant i f orgalgsqual i ni um )CI (Dequadin

3.Local anakResn hecaicne | ozenge

4Lcal anaesthéesept acdPhbezdeomiged | 0Stemgesi |l s, Cep:
5Ant nfl ammat or-Behadamgaed aMmDi

Benzdamibnseor bed through the skin and mucous men
effective in reducing ptahirno@atrgce ierfriflerhbimestasdoen i n
stingofngt he mouth and throat

B. Mout hwashes and Sprays

These preaempmartatiinomnti-septaommandranproperties
Unl i kel y tvoi ehaakviev iatnita s

Useful of bacterial i nvol vement

Chl orhexidine (Corsodyl)

Hexetidine (Bactidol)

C. Analgesics

Anal gesi cs: CPaafrfgeciediteed maly,| ami e ed yadly |I§athenr ah | evi a

pain
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Cough

Refl ex action due to irritation of the airway
Protective mechanism to clear the airway so t ha
Mainly due to viral infection ahdsédkmMUppag Res|
Refercobugh persists > 2 weeks duration

Smoking can exacerbate a cough

Nature of Cough

A. Unproductive Cough (Dry cough)

Dry and tight cough; no sputum is produced
Usually caused by viral infection

SeHfi mi ting

Dr@ough: Phensedyl , Fenldex, Fesylri syCDhpsyCop, pA
Actifed DM syrup, Promethazine + Ephedrine + C
B. Productive Cough

Chesty or | oose coughs which produce sputum
May indicate a chésbnichd@GaRadocnt igt@wehn ewreds emre @ui r o
If sputum is greealoyeedowhobckrmatys

Producti v sGQouegxhp@éae i | $ainm Co syrup, Benylin, RQa
C. Whoopin@gp€otughsi s)

The whoop is the sound producedawhemwimge atf hit mg
bronchiol es

The bouts of coughing prevent nor mal breathing

attempt to oGPt rae fberreraatlh iwsh onoepci ensgs(agreu dfhoss i s)
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When to refer of Cough

1.Cough > 2 weeks

2Sputum yehl ow, rgeéeg or blood stained

3Chest pain (caused by heart disease?)
4.Shortness of breath or recurrent nocturnal <cou
55Wheezing

6.Suspected adverse drug reaction (taking ACE ir

Management of Cough

lCoughippressantdry cough

2Expect mrmramtrsodfucti ve cough

3Demul cents for young children and pregnant wol
The effectiveness of cough remedies remains unj
The use of combinations with apparently contrad
and expectorants aogrmuwlilsa)d in the same f

Incr efalsei d (BGagkbasses/ day)

Mai ntaining humidity of inspired air by steam i
airway

Hot drinks can have a soothing effect
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Preparationsavailable of Cough

A. Cough Suppressants

Reduce theyi mthednsf requency of cough by acting c.
They are narcotics or synthetic narcotic deri v
Codei nePlnmldei ne

Coughippressmndtd sedati ves;c haodadlnegasyiicc aenfd eacntt i
Dependence may occur on prolonged use

Liabl e to abuse

Not suitable for asthmatics

Codeine is best avoidedsiooubb treatment of <chi
Should not be used in children < 1 year ol d, di
Dextromet horphan ( DM)

Synt lceotdiece substitute with similar activities
Nosedati ve and fewer side effects

Al so | iable to abuse

Can be given to children > 2 years old

Adult &dsenglup to qid

Noscapine and Cofrel

Synt hettiucs samnteis with milder acthent DMs and f ewe
Sometimes used for cough but effectiveness 1 s |

Avail able in cough and cold preparations



50

B. Expectorants
Expectorants work by stimulating bronchi al sec
and so reducing theusi snucsisty of tena

| pecacuanda (Il peca

Has been used as expectorant for many years 1in
Usually as an ingredienAmmaoanifaramndalryepaephiratu
Sti m)

Ammonia Salts (Ammonium Chl oride/ Bicarbonate)

Used ascteoxrppent s i n formulary mixBemgl smc88y asgp Mi
Have an unpleasant smell of ammonia not accept
Guai phenesin (Glyceryl Guai acol at e)

Can be used alone or in combi matuigdhnsni wittuhr et her

Safe and has a pleasant taste suitable for chil
Usual adul £20dosng: ql@o

1.0t her Expectorants

Squi || Linctus, Tolu Linct(wserand nAnvioslea,t iLleemooni |T
Al sosed in some formulary preparations as expe
C. Steam Inhalati on

Can humidify the airway
Reduce viscosity of bronchial secretions
Pro duce soothing effect Iin patients with airwa

Had been buoed Himdi sast hma
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D. Mucolytic Agents

Mucol pwtgieewtos k by breaking dodvn othemdc ssal pthi det b

Reducing the viscosity of bronchial mucus and i
Used in the management of bronchitis, asthma an
However, the benefits are not proven

Available in various dosage toumé, aaddcoebrohepae
PreparAadatoynl:cystein (Flumucil), Carbocystein (N
Ambroxol (Mucosol von)

In forms of tablets, effervescent tablets, gran

E. Anti histamines

Antimiseaare often included in cough and col d
associated symptoms, such as sneezing

F. Sympat hofmhDmebngsestants)

Sympat hacmi(metcongasé anosmpdmuldyedi n n cough and col
their brdmn¢lat@ar and decongestant properties

G. Demul cent

Demul cents: Lemon and Honey, Glycerin and Si mpl|
Soothing effect on the throat

No acitngreedi ent

Safe for children and pregnant women

High syrup content is unsuitable for diabetic ¢
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Allergic Rhinitis

A common probl em obfy tahlel alreppeesc bhadedn the nasal
Seasonal Allergic Rhinitis (Hey Fever)

Caused by grass and tree pollens or fungal moul
Peaks between the months of May and July
Perenni aRhMAhliergic

Occurs all year round

Commonly caused by the house dust mite, ani mal
May start at any age

Frequently has atfopmstl v mhi storg mal

___ Allergen
(pollen)

http:// adammrepout s¢dl | ergies. htm
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Symptoms of Allergic Rhinitis

A. Sneezing

Starts withssegempitogns Dhemomghiessi mgoéeéa® nasal co!
More severe in the morning and in the evening

B. Rhinorrhoea

Thin, clear and watertyhidelschaolgeumpeadgpess!| ¢ ot
secondary infection

No need for antibiotic treatment

C. Nasal Congesti on

Inf |l ammati on of the wasaldimwdadd omroduces
Headache

Ear ache

Otitis media

Sinusitis

D. Eye Sympt oms

In hey fever, btehd tecyheys ammady wat er y

A |l ocal i nfl ammataildne rrge scp ocrosng ucneacltlievd t i s
E. Danger Sympt oms

Wheezing

Tightness of the chest

Shortness of breath

Immedi ate referral to physician is recommended
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Management of Allergic Rhinitis

A. Anti hi stamines

Ef fteicve i n reducing sneezing and rhinorrhoea
Noredating anti histamines can be used for I f d
B. Decongestants

Or al or topical decongestants in combination wj
C. Sodium Cromoglycate

Sodium Ccamegl ysepdo mtsy ldaocrt ihcey f ever and all ergi

Start3 2weeks before the hey fever season and us

Cromoglycate eye drops are also availabl e
D. Topical Corticosteroid
For severe case of allergic rhinitis

O d prteipoBrese q asmeay cause systemic effect
Newer epar &hioomsoft spray), hrafviexwerra ssey sstfpérmeicyt ss i d e
E. Specific All ergen I mmunotherapy

Specific all er geins ipmneusneontthleyr-ratpllye f g miny d ir sg@idcsne n t
rhinitis

Subcutaneous injections of increasing doses of

patient
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Asthma
A Common airways disease affecting all age grou
In asthma, the airways are more sensitive

An asthma attack happkEemen whieal ttheba) rwaryrso W

Asthmatic bronchiole
“,.a'.n-' -l

NMormal bronchiole

FADAM.

As expofeidgaet ofF

The airways overreact with trigger factor and |

Inf ]l ammati on causes the airways to constrict, d
1.Swelling of the mucous membrane
2Spasm of smooth muscles in the bronchial wall

3l ncreamuecdi s secretion
Signs and Symptoms of Asthma

1.Coughing, especially at night

2Wheezing (the characteristic noisy breathing)
d3Tightness in the chest

4.Shortness of breath

Sympt oawmse often worse in the morning and on wak
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Trigger Factor

1A'l ergy t®t hmuse, dpol |l ens moul d or ani mal dand
2.Vi r al i nfection

3Cold air or sudden temperature change
41Irritants; dust, smoke, f ume

5Cértain medicine; Aspirin

6.Exerci se

7Emoti onal stress or excitement

8Some food additives
Pathophysiology

Ast hma i s causddnnyatchornoifc tihnef ai rway initiate

substances from the mast cel |l s
o W
L:E41$ i w 3%
3 When the cell membran:
antigen, i nfection or

changes due to stress

exertion

The masts cells then r
* Mast Cell
medi atogs prostagl and
hi stamewmkotamnenetihrefrl gpmmat ory substance), whi ch
swelling and constriction of the airways
Thi s situation i s made worse by an excessive se¢e

ai aws
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Treatment of Asthma

Objectives

lidentify and eliminate causative Triggers, or
2Restore normal airway function by doing regul e
3d3Treat chronic symptoms by wusing preventive med
4Prevent acute wywstidimagameédic&i be

5, Educate patient

Route of administration

Treat ment of asthma depends on the frequency o
For severe rctaiswees ,t pereaamwgy with an inhaled cortic

acute attack

The prrefde Route of administration for asthma is
delivered directly to the airway
Inhal ation is enable a faster onsetheftehatcicedewa

systemic side effects
Inhal ati on2 gfbnasbeta.g. sal butamol is the first

attack
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Anti -Asthma
A. Beta-2 Adrenergic Agonists

Bet2zZa Adrenergic Agonists (BronZ hroald d mtt ®mmrs,) el a
bronchial clmeotdndiudi | ating the airways

Side &ffect

Pal pitation (increased heart rate), tremor and
Admini strablil ookef Imatyacause wheezing and preci
ShohAdti ng Beta2 Agoni sts

Sal butamol (Ventolin, Vol max)

Ter but ailcianney | ()BT

Fenoterol (berotec)

LonAgcting Bet andtgomorstacute attacks)

Sal meterol (Serevent Inhaler)

Bambuter ol (Bambec)
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B. Corticosteroids

They woewubppby sshiengproducti on -iorff Imendmaatt orrys sou b sptreo
Side effect

Oral ®@wmdu$lbbarseness

Can be reduced by mouth rinsing or by using spa
Large doses can produce adrenal suppression, e:
Corticosteroids can be absorbed into blood cir.
l nhal ed corticosteroid Therapy

Used for the preveanktiaocn of an ast hma

For patient rlkerqunaoh adjialeantbaarmmit,dNodaielfyf ecti ve i n

Or al Corticosteroid Therapy

For acute and seawearte coaisres,d r efd na rdaodIxcseetr pa sdo (e

For emer gencyof easnpiidnj(ehcytdirosnc gr vesohe) |l owed by o
The dosage must be reduced gradually in order
Combination Preparations

Sal butamol + Becl omethasone (Ventide Inhaler)

Sal meterol + Fluticasone (Seretide Accuhal er)

Sal butambpratropium Y Combivent I nhaler
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C. Mast Cell Stabilizers

Stabilizing mast cell me mhnrean e ttomast | mdu e ti nfhlee

and constrict the airway

Cell-Derived Mediators

Mast cells % Eosinophils

Histamine
X ' Leukotrienes
MEdIﬂtDI’S Prostaglandins
/ Platelet activating factor
Enzymes
Cytokines
Other F
inflammatory
T Iymphuc:ytes colls

< 1988 Merck & Co.. Ine.
Not bronchodil ators
No direct effect on bronchi al smooth muscl es
Used hfeorprteventi on of asthma, especially in chi

Sodium Cromog)l ycate (I nt al

Nedorcr omi | Sodium (Til ade)

They @ua&ldd/mi ni stered by inhalation due to poor
Side effects are mild

Ketotifen (Zaditen tablets, syrup)
D. Muscarinic-receptor antagonists

Atrovent Slmahxalberronchi al smooth muscles and i nhi
Usually given by inhalation and in combination

Usef ul in chronic asthma and bronchitis
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E. Theophyllineand itsderivatives

Theophyl!l | ienref uls bar gproowhi al r el axant

Rel axes bronchial smooth muscles and reduces mtL
A week diuretic

A cardiac muscle stimul ant

A week CNS stimul ant

Narrow therapeutic index

It s hepatic metabolism varies from person to pe
Side effects

GI irrauatmoandnvomiting, increase heart rate,

on overdose

F. Leukotriene Receptor Antagonists

lLeukotriene is one of the mediators released fr
Leukotriene receptloerurkiosshn satntder et ankepoekent an a
attack

Side effect

| ncl @adael omi nal pai n, lpe @dana@amed/a B teeeadd tn gf o r

Inhi biegndyometroc hrdobnds oPhave a | ot of drug i nter ad
Preparation

Montelukast Sodium (Singul air)

Zafukast (Accol ate)

G. Others of Preparation

Anti hi stamines to reduce secretion; Cetirizine

Mucolytito @agestol ve sputum (Mucosolvon, Flumuci
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Emesis (Vomiting)
The Reflex Pathways of Emesis

Vomi ting is a reflex process
The vomitingacehteheabrain responsible for vomi
The vomiting center receives stimuli from varic

vomiting by downloading signals to the stomach

High tical L
Senzory input (pain, smell, sight) ) E::;D,Ers 4 Mernory , fear, anticipaton

{

Chernacther apy EIT-.e_mureczephr
. ngger Lone Yomiting Centre
Anaesth.ei.:lcs (area Prostrema- :> (Medulla)
Opici ds 4th ventricle)
Vomiting
Reflex
Chem'j;:?:‘:: stormach Labyrinths Surgery
Small intestine

Radicther apy

:D Meuronal pathw ays

Factors which can
cause nadsea H vormiting

Stimuli for vomiting

Lirritation and distension of the stomach

2Unpl eas sights, swyeHdgerdizzdawses ps

3Drugs such as Morphine

Areas involved in relaying stimuli to the vomi
lLChemoreceptor Tr i-gebteers tZxine g CelrZt)s i n the bl ood
2Hi gher Cort-icafl €entenpl easaenntvistamudnt from t|
3Vestibul ar- Appatr adiust urbances of balance (mot.i

4.Direct i nput of irritation and distension in
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Neurotransmitters Responsible of Emesis

When these areascarteasni mebavbedansmitters are |
5-hydroxytryhhT)ami ne (5

1.Acetylcholine

Dopamine

2Hi st amine

5-hydroxytrybpTl)ami ne (5

5-HT appears to be the principal transmitter r e:¢
5-HT reacts with its receptwatses nt itedneChat and C
TheCTZ stimulates the vomiting center to send s
vomiting

Theref admaigs antagoni-ET ngn d hteh edd etcrtamd miStt er s
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Anti -emetics
Anteimet i cs i nhi i tt htobsee mierudiong anmsmi tters with t
or in the stomach responsible for vomiting, th
Sensory input [pain, smell, sight) Higl‘:;':;?::cal Mernary, fear, anticipation

Cropamine Antagonists

Histamine Antaganists

Muscarinic Anfagonisis
Chernother apy Chemoreceptor -
Anaesthetics Thgges: :?Ene i Vomiting Centre v - t-
Opicids mebs| (3 Proswreima, (medulls) omiting
Reflex
Chernotherapy v L i iByianths Surgery
5
sl Small intestine

Radicther apy

|:> Meuronal pathw ays

Factors which can
cause nadsea & vormiting

A. 5-HT3Antagonists

They are degldagotxiymea ygHiT8mi m@a3 a@dDni st s

Ef fective in tbf mausgamantd vomiting caused by
radi ot herapy

Not effective in motion sickness

Side effect: constipation, headache and fl ushin
Ondansetron (Zofran)

Granisetron (Kytril)

Tropisetron (Navoban)
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B. Dopamine Antagonists

l1Phenathnes

Phenot hiarzé nelsock dopamine receptors in the CT:
Al so inhibit munsecaptarc and H1

They arseelnent emet amctsi

Side effects

Extrapyrami da,l dly sskkdumgbsamaoyegesh, consti pnati on and
Used for the treatment of wvarious kinds of vomi
Produce sedative effects

Al so usegsyxg haontiic drugs

1lProchl orperaziher (Wommeitng )and di zziness

2Chl or promazi aAema(iLnaryg aucsteidl )as Anti psychotic
BSul piride—(abnstgoppot 1 § dr ug occaesmeotniacl | y used a
2. Metocl opramide

Met ocl oprami der ¢ MakotbnDP2 receptors in the CTZ/
Increase gastric emptying

Used for vomiting caused by GI irritation, radi
Side effects

Mi | d tsieodna, e x ar ap y rraemaicdtaitoanrsdiavned dy ski nesi a

3. Domperi done

Domperidone i(sMousdd ufmrpr nausea and vomiting cau
less sedating than Metocl opramide and the Pheno

Not effective i metsitdmudiack dad sssoradmer s



6 6
C. Antihistamines

Bl ock edlept or at the CTZ

Used in motion sickness, vertigo and nausea 1in
For motion sickness t hely haoruer abdenfionries tterriepd 1/ 2

Side ef fde twsi ness and dry mout h

Cyclizine (cMarzziinreg,) ,DiMe nhydrinate (Gravol), Pr

(Stugeron); Cinnar iMemieeries’s mai ¢ ysesed for

D. Anticholinergic

Bl ock acetylcholine in the CTZ and so inhibit
Used in the prevention aedstreat ment of moti on
Si de e:f flerct smouth, blurred vision, constipation
Contraindigd atuicoma, ¢grropthayt,i g rheygmedrreceyd i aamgd br e a s
Scopolamine TTS (Transdermal Therapeutic Systel
Usef ul in single dosei ofnors itchken epsrse vieonrt iloonn go fj omuort

Shoul d be applied ®&n haueas beliiome e¢an pj avoid pr
E. Othersof Anti-emetic Drugs

lBetahismcind&ef&sl on)

Used in the treat ments afi swearstei go and Meni ere
Cisaprida)(Prepul si

Sti mul ates Ach release in the gut wall and enha
Used for oesedpghg@etadl i ca nsétneestiisc and

Si deef fsect

Occasi ombaddmi nal cramps, diarrhoea, headache, v



67
The Sympathetic Nervous System

Most sympathetic neerravcer gn(aNédinmset nele¢ aset sympath

Rel ease NA then stimulate the adrenal glands t
Since noradrenaline (NA) and adrenalinei OADR)
The Physiological effects produced are deter mir
which they iIinteract

Adrenoceptors

The sympathetic sydtremenrgcedtenserglsp called A
They are found on w®8dioomuws veisseersal Hteiassye Bronc

Ref erred troecasptaolrpsh a a Ir,e caep)t oarnsd (bbelt,a b 2)

Location of r gAkcetpitwat ed Bt ol pgodateef flect

Al p-hbamai nly at vasc@olmtac tbhiedsvetsieho 8&s

Al p-haon adgieomemer v eRedeurcrei nNaA | roew eerass eB, P

Betla lhear:t muscl e increase heart rat e/ contrac
Bet2a |[Bronchi ol e Re | ax atbhiraommcdfi ol es
Parasympathetic & Sympathetic Parasympathetic
Sympathetic Sympathetic Cholinergic Nerves (Vagus) Nerves
Merves Nerves l ‘

|

TN

LT ‘\_II fz"’
:r-”r;‘ﬂ Y '.__\B%_, _Eij;’l I'\.M
Chronotropy
Dromotropy
+ Inotropy —
Lusitropy

Vascular Smooth Muscle Cardiomyocyte

ACh

Contraction
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Biological Effect

Noradrenaline

NA is the most powdr famld -Zadgrpencaspt @ants al pha
Acwation -bfra¢emtaor s causes contraction of bl oo
Inhi bitioh nécappuddsrel axation of blood vessel
Adrenaline

Adrenal ine is the mostl paonwde2rbfeuel c eapgtoonrisst at bet a
Activati-bnr etepebptalse cltaaasrets muisaecil eiamldyobeat ef ast €
Inhi biti erecoefpthoertsa reduces heart rate and contr s
Activati-Bnretepebas produce relaxation of bron
bronchoodi | at

Betza agoni sts are effective for the treatment o
Adrenal i ne al sroecaecpttsorosn laelapdniang t o vasoconstric
These properties make Adrenaline useful tfioorn eonfe
an effective heart beat)

It is added in | ocal anaesthetic injections to

Y ﬁ; Vessel constricts

Blood vessels

Epinephrine@

p-Recepto

Vessel dilates
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Drugs Action on the Sympathetic Nervous System
Adrenoceptor Agonists

A. Sel ectli VAg oali h &
NAi st he most poewncetrifwdl admpuhre eslt
Synthetdilc aglophats are used to relieve nasal <co

Phenyl ePphkymeeaz(OAfimred) Xyl oméOarohi ng

Phenyl ephrine can be used orally in cesugdglnand
it is also used to dilate pupil for examinati on
It i s -icrochitaated in pregnafmeaegt alhemypdximay cause

B. Sel ect2i VAg oali sh &

Cl oni diame sel ect i ved yadarcetniovcaetpet carlsphoan t he adr ene
|l eading to reduction of NA rel ease

Reduced NA rel easticlamasdckisn y atsmdlidvwer bl ood pres
It i s also used in the prevention of migraine h

C. SelecR2iagobeshs

Sal but amol i's tha dgomitstsel ective bet
l't i s ubatdetohd airways and relieve ast hma
Terbutaline ahnadv eFesniontielraorl acti vities to salbut a

Sal metievr oadgcti nR2g abgeami st

It is used as aerosol spray for maintenance and
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Adrenoceptor Antagonist

A. Sel ecatli VAemtalgmmi st s

Prazosin andarTe rhalzgadaargoni st ef fect of NA on bl
Cause vasodilatation |l eading to | owered arteri e
They are used to treat hypertension

B. Beta Ant alglomclkers) (Bet a

Beta adr enocept(obrle taanctkaegro)n b tose xt dres aand so i nhi
stimulation to the heart

Used to treatcahrydpiearct ednyssirohnny mt hmi as, angina pect
Side @Bf bechoconbsrtadycdandii,&car di ac failure

1. Mdanect i vbel oBcektear

Propranol oli s(thedif dickerbet a

It has an equal bl-bcamna-gbetd&ept onns bet a

2. Casrediecc t i-bvleo cbkeetras

At enol ol (Tenormin) ahdvdetopsobtdel abBegt hlagnhgr
beta 2

They reduce heart rate and contractility more €

muscl es
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'Contract

inpotens

ran e

andBrforachod

Receptor Specificity of Adrenoceptors
Agonists:;Receptors Subtypges
Eal p-hial p-:hidoetlaibetZa
Nor adr e mal+i ne++ ++ i+
Adrenalii+n+e E++ E+++ E+++
| soprenaline- o+
Phenyl epthtr i n-e - -
Clonidine - -
Sal but amol - + + + o+
Terbutal-ine - '+ o+ 4
Receptor Tyaphal :alpha-2 beta-1 beta-2
Phenyl ephrine Sal butam
Sel e AAtgiomnd st Cl onidi n®obut amiine
Oxymetazioline 'Sal meter
: : At enol ol.
Sel e Atnitvag o Piratzosi njl daz ox an, But oxami
EMetoproIEoI
I nhi bit t I
Smooth musdlemse I ncreaseVaseaditl af
PhysioEbgecal '
| :

Evasoconsitriction

ol

ne

at.i
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Hypertension

Blod pressure (BP) iIis the pressure generated by
When this pressure stays higher than needed, i
Bl ood press is expressed in the following equalt
BP = Cardiag9 Quttput ph@®al Vascul ar Resistance

The most common di sease affecting the heart anodo

Coronary heart disease, Stroke, Renal failure
There is no symptom until the elevated pressur
It i s important ®Btol mebhstionpeeBPheegaimage i s done

Risk Factor of Hypertension

1.Smokifpigncrease cardiac workl oad)

2Drinking todimwah avsienéheart rate and bl ood cho
30besity

4AHyperlipidaemia

55Fami hystory of vascul ar disease

6.Taki oga@ahtraceptive pills
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Categories for Blood Pressure Levels in Adults
Category SystolDiast|ol i c

Nor mal < 120< 80

Prleypertensili12h3983689

Hypert &mn sig eld0-159 |9 699

Hypertésms\@«TlnGO >100 >

Systole is fheeptessularocontraction

Diastole is the pressure arteries when the

|l ncrease diastolic pressure = increase risk of
Treatment of Hypertension

Hi gh bl ood pressure must controlled, i f BP

A heatedyyle means

1lKeep sl im

2Eat | ow fat, |l ow salt and high fiber diet (ver
3Avoid or |imit alcohmdokeri nks and be a non

4 Exercise

5Bl ood pressure
Take Medicine

If cannot bring
1.ACE inhibitors

2Cal c-t hamnne

| bl ocker s

3.Betaadr enoceptor

4.Di

ur etffioas mi | d t

regul ar

checked

BP down

a tl ag&reir st) s

O moder at e

by

regul ar

changing

(Bet a

hypertension

i festyl e
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The Kidneys

1lRegul ate the composition and volume of bl ood
2Remove waste from the bl ood

B3ForBryt hropoietic factors

4.Control ©pH

5Acti vate vitamin D

6.Regul ate bl ood pressure

The Nephron

The functional ,@Gongi otfs tdhfe tkhea nreggnal tubul e and
The Renal Tubul e
A. the first part of the renal opens into call

B.The tubule bbagsedi stouature called Loop of Hc¢

C. The |l ast part of renal tubule called distal
D. The distal convoluted tubule empties into t|
Efferent Peritubular

arteriole capilllaries

_ Distal
—* tubule

Proximal
tubule

Afferent
arteriole ‘[
Bowman's
capsule
KEY:

= Filtration: blood to lumen
= Reabsorption: lumen to blood
= Secretion: blood to lumen

BEEY

= Excretion: lumen to external
environment

@_@ﬂzy

go‘l:ltecti ng Tovrgnal
u =
E
To bladder and

external environment
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Water and el ect rbeeluyhtromugearteh & eradbrsalr t ubul e at ve
1The proxi mal convoluted tubul e

Sodi UmMa)s reabsorbed into cell and water is e a
2The | oop of Henl e

Acti ve r e aShosda rubne dC Noaf@ta adceeur(s 1 n gt he mbscendi n
3The distal convoluted tubul e

There is a moderatea@Wsorption of Na

Potassium (K) is excreted into | umen

4The collecting tubul es

Low permeability to salt and water

Sodium i s absor bead dboys ttehmea nagclt @ omr wde soti&s sinlhmb
sparing diuretics

Filtrate is
similar to
interstitial
fluid

<+
T

@ -

= Membrane channel

KEY:

Active transporter

[Na*] high

[Na*] low

Na _.,Na

)

Tubule lumen

@
@

+
Nat lopum

Proximal
tubule cel

ent.

Na' reabsorbed

[Na *1 high

Interstitial fluid

Ma* enters cell through open channels, moving down its
electrochemical gra

d out the basolateral side of cell by the
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Diuretic
A. Thiazides

lLinhibit the active Na/ K exchangéomeéedblrabil ®mdofi
enhance potassium excretion

2Thi azi dmedbpate diureticsactue afnuyr twhheirc hi mairl e a sbe

dosages have no additional effect
3Thiazides have vasodilator effect and reduce |
4.Decrease glomerular filtration rate; may aff ec

hypertensi on
S5ncrease serum uric acid
Sidé fect
LlLarge therapeutic i ndex
Decrease plasma potassium
Increase plasma uricga)ctid (may precipitate
Hypersenseacvibns (dermatitis, acute pancreati]
hyponatr emi)
Shoadt ThgazitlB2 shour s)
Hydrochlerr2bAmgzi d
Cyclopent hlinagzi de 0. 5
Lonagct Thgazi des
Indapami de (Natrilix) 2.5mg qd
Met hycl ot hi azide (Enduron) 5mg

Chl ortal i donelOO0OHyggr(oltdosnt)a yoe0y 2
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B. Loop Diuretic

l nhi bit active tarnadn s2gCdarotm d fo olypa 4otf h EHe|nd mei n a | me m|
The most power ful diuref2ib&s ofcampablse® dofumcauwmsiting
excreted

They are t eremdd nHyi gdh ureti cs

They have shorter duration of action of about 6
The degdievr esfs sdose rel ated

In patients with impaired renal f umsatciho nd,o sveesr yt |
drugs may cause deafness

Properties of Loop Diuretic

lHave a venodilator action, through t hteo rpea teiaesrg
with acute heart failure

2Increase renal bl ood fl ow, |l eading to iIincrease

3Gi ven orally, they act wi thhoiunrsone hour and | as

4They cause potassium | oss

5Increase calcium and magnesium excretion

6.They deawmeasaci d excretion

Clinical use

1LAcute pul monary oedema

20edema due to heart failure, |l i ver disease anc
El ectrolyte disturbances (e.g. hyperkal aemi a)
3Moderate hypertension

4.0l i gudruiea t o renal failure
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Siedefd ect

Potassium, magheisumm asns Ca

Hypovol aemi &aypotension due to sudden | oss of e
Pancreatitis and all er gi cF rsuksienm( ridessm dxi)® u mentaa mie d e
(Burianed)is more | ikely t oSuolcpchuornaimi dpeast i ent s a

Ki dnerwyagdea produced by Cephal osporin antibiotic
Ot ot oxdamd thyearing | oss; amnmomogmmycasi wedéanecompwtuir

probl em
C. Potassium (K+) Sparing Diuretics
They act on distal tabuUKesekghanbebmechgnt 8m N

They inhibit sodium reabsorption and retain pot
1Al dosterone Antagoni st

Spironol actoneagdl dactohe)pi ansdodietmmi abpotpsson
Water i s excrete as result ofumkRingher osmotic pi
Spironol act onthe@od¢Tehi¢a 2aiadedds | oop di uretics

Used in thectirehtome st odd tdhende svteirve; more effec
i n ci crohmmoing iyven wi t h -ltohsei npg tdaisusri eutm scssi uwno | porsesv e
Si de eGlupskyperkal aemi a, gynaecomaabhdapeméenst ul
2Triamterene and Amiloride

Triamterene amavidmatl éod idieur eti c efficacy causin
sodiBRecause pPpodt ahrepami ng ability they are used
suppl ement with Thiazide or Loop diuretics in

Moduretic, Navispare, Dyazide
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D. Carbonic Anhydrase Inhibitors

Carbonic amlBydama®ea&zymeer twhicahr coon di oxi de t o ca

| 1.CO2 + &+20 ->H2-C03-
LS02 ) + [ 10

2H2CO3- -»-HGOG3 + H

carbonic _ _
anhydrase 3H is secreted into the | ume.]

If carbonic anhydridswilibk baehi

Carbonic acid

secreted into the | umen i n e:
More savdilumbe excreted

Acetazol ami dehkag¢ Daamapi)d onset of action and s hc

Repeated use wil/| |l ose the diuretic action
This |imits its use in the treatment of mild oe
Clinical uses
Used to reduoeutarseressuae in gl aucoma
Someétmemoanntain sickness (dosage: 250mg bd)
Glomerulus
P

/," {':i— Filtration

NaH COJ ..-*'-n:l
| 3

Carbonic .\—. [/ DCT _.;-,..ThiaZides

anhydrase/ PN Na*"CI>/—~_

inhibitors | H ‘ { 7™\ L7~ \ K
f !

| |

't sparin
f I’r \ paring

= diuretic
J i \ \| /

PN .
: K* H* aldosterone

_Na' = il
(6-70%%) Cortex S
Medulla Collecting
l f Duct
»H,0 gia
1 : L =
| Loop | diuretics ~*
\ of Henle I,|' o
Urine

\\‘*x..%_ff// Excretion
& .

R
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Calcium-Channel Blockers

Smooth muscle contraction is produced by a ri s
Cal cium channel blocker inhibit cal ci umchemtnrey i
Inhi bi t imyloccaorndt racti |l ity

Inhi bit smooth muscle constriction

Cause dilation of peripheral and coronary arter

Types of Calcium-Channel Blockers:

1.Ver apainsi Ir el atsievledcyt icvaeg;difbear t beat

2Diltiazem is intermediate

3Ni fedipine is -mueslcaleel eety vemobdbtlt obod vessel
Action on the& heart: 1

Action on bl ood vessel and smooth muscle vari e:

Shoul d not Dbe -bulscecdk ewist h bet a
Clinical wuses

1Dysrhythmia (types 1 and 2)
2Angina (mainly type 2)
B3Hypertension (types 1, 2 and 3)
Si déeet :

Constipation, headache and flushing are most ¢
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AVer apami |l

Ver apiaméideases the supply of blood and oxygen t
't is used in the treatment of hypertemisaon, al
May ©preci pfidialtex eaneearriat e ( make worse) conductio
Cause hypotension at high dose

B. Diltiazem

Diltiazem is a potent vasodilator, increasing |
vi atrong depV¥ emscsd da ootfi 0An .

Used in the treatment of hypertension, angina |
Side ebfedycardia, headache, flushing, hypoten
C. Ni fedipine

INi fedipinel dAadalamgoth musyxlaendipariepheroalonarrt
lts main uses are in angina pectoris (especial
Ni fedipine rapi dlrye slscawmedr 9 atth ee ntlsocad e commonl vy

dizzy or faint after taking the first few dose:
More influence on vessels than the myocardium

No effect o;maarepdygd ihmpi aates heart failure

2Ni cardipine and Zanidip resembles Nifedipine

B3Aml odi pine (Norvasc) and Felodipine (Plendil)
Can be usedblwadkierbetfaor severe sympt oms

Side teftaeshing, headache and ankle swelling
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Beta-adrenoceptor Antagonist (Beta-Blocker)

1Bl ockrBeeaptors in heart, bronchi and peripher.
2Reduce external stimuli to the cardiovascul ar
B3Reduce cardiac outoput

4Bl ock peripheograd adrenocept

5 Suppress rmilhmssnacr eti on

Properties of Beta-blockers

LA | bledlkembs srawemdegpnrtess the heart and precipi
2Beta bl ockers may precipitate asthma; danger ou
3Beta bl ockers reduce ubsltoroedntg liunc odsi ea;b edto sce paadji e
4Bet a bl ocker s pr ocdoul cdeneeixsaistr itogfees Eménds and feet)
5Increase serum triglycerides and reduce HDL <ch
6Rebound hypertension may occur within hloyurs tc
Signasnd symptoms of rebound hypertension are ne

7.So0me bbeltoacker s have more effect onchhdebeantt vte

betbd ockers Metoprolol (Betaloc) and Atenol ol
8Some bétoakemrese | ess | i kely tocaewmser|l edhse dDlraem,d
and nightmares, e.g. Atenolol, Nadol ol and Sc
9.Somdethd ockers have I ntrinsic Sympathomi metic

Pindol ol (Visken)rahyd Acebutol ol (Sect
Canstimul ates as well as block adrenergic recefg

Tendo cause |l ess bradycaexdir@mandelsess col dness
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Angiotensin-Converting Enzyme I nhibitors (ACEI s)
The Renin Angiotensin Aldosterone System

Renin AngiotensimorAmdmwe®l oefmntehei oady t hat maint
When plasma sodi om by wmbe@mesr dtoiwgnt he ki dneys se
proteohnzxy)ine whi ch converts angiotensinogen (pre
Angi ot ensli n(oAgnegnnla)c tii ve but i s ceonnzvyenteh eldl 6od Ang

Angi otceonmsvienr t i ng enzyme

Ang |l cause vasoconstriction and induces secr
retention and rise in blood pressure
M Sympathetic Stimulation
Renin . Hypotension
. Decreased Sodium Delivery
Angiotensin | +
Converting = _ Angiotensinogen
ey ’ .—b Renin { —Fng o9
Angiotensin Il Al Adrenal
Stimulation of ACE ,..a! Cortex
aldesterone secrection Py ‘\\
o
Constriction . _All L... Pituitary “
Aldosterone bierlaT Cardiac & Vascular —
E smooth muscle Hypertrophy L~ f \ Aldosterone
Increased water . \
and sodium g : y 3 Thirst ADH}
retention ystemic ’ *
Vasoconstriction

Renal
Incrogsed Increased Increased o ——  o04ium & Fluid
Preload Afterload u?mfa Retention

Thepat hway is import in the pathogenesis of hyrg

Can be correcte@GobyeAnhgngtENnsyme I nhibitions (
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The ACE inhibitors

Drugs that inhibit the conversion of Ang | to
| nhi bit-amlye ot emismnnd styos tleomv abl ood pressur e

Gener al Properties and Precaution

1.Pot enthygretrit,ensndemay cause very rapid fall of
Di urtetdrcapy shoulaf doree sdtopmpteidndg ACEI s

2First dose hypotension

The first should be giveh merpgetdowmdpsand be st
3.Combination products should be reserved for ¢t}
Contraindications

1Tend to retain potassium

Avi d potassium sparing diuretics

2May cause renal I mpair ment

Avoi d concomitant treatmem)t with NSAIDs (e.g. #
3.Contr ai ndpirceagtneadn d yn

Clinical wuses of the ACE inhibitors

Used for hypertension -‘wheoké@hsaardesoanddBgquat e
Used as an adjunct to diuretic therapy for heal
Side effect

Persistent dry ¢tatghuedi zhiamgespof taste and vo
nausea, rash, renal i mpair ment

Preparation of the ACE inhibitors: Captopril (

Lisinopril (Zestril), Acertil
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Angiotensin |1 Receptor Antagonists

Angiotensin |l receptor antagonists block ANG |
bl ood pressure
Their therapeutic effects and uses are similar

Advantages over ACEI s

4Do not inhibits ACE and therefore do not prod:
5Canbe used in patients with renal and hepatic
6Have no notable effect on total cholesterol
7Abrupt withdrawal has not been associated wit|
8No significant drug interactions

Contraindications
Not be used t ogetshpear iwng hdipuwrteatsiscsunmor potassi un
Not in pregnancy and | actation

Side effect Angiotensinogen

Renin —=
h e di @

Headac and zziness ) )
Angiotensin [

Preparation Avail atbll e== {}

Angiotensin II E) Vasoconstrictor
Losartan Potassium (Cozaap), '

Val sartan (Diovan){} {}

Irbsartan (Apr o V:’él os}er’une Argenine Vasopressin (ADH)
.,J J L
™

e
Telmisartan ( Mi c ﬁar& g-’:ite? ) Vasoconstrictor
Retention Water Retention
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E. Other Antihypertension Drugs

1Al pha Adrenoceptor Antagoni st

These substancksr &d egtko ad pth@a id iaanigla triecdnuct i on of
Favorable effect on serum | ipids

Mani fest first dose hypotensi on

Start at | ow dose

Rel ax smooth muscle of wthke prostate and bl adde.]
Ef fective for the treatment of benign prostatioc
Prepar triaeqmos:in (Minipress), Terazosin (Hytrin)
Side efdiexzai ness, headache, and fatigue

2. Ceadtriang Adrenergic Agoni sts

aClonidine (Degsayit, Catap

Al p-haagoni sts; stimulation inhibits NA release
Used for the prevention of migraine

Side efflegt mout h, fatCogte aa mdh rtaad yweda ¢ dis a
bMet hyl dopa (Al domet)

Known as False tramaslmindg e(rdMA)of Noradr e

NA i s biosynthesized from dopamine

Met hyl dopa structurally resembles dopamine and
bi osynthesis of NA

The product formed from methyldopa is a weaker
Side eddatciton, detaldarcoheed e ma

Contraindication: active hepatic disease
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3. Vasodil ators

Direct relaxation on arteriolar smooth muscl e
aHydrall azine (Apresoline 25mg)

Side wefjfeicitarstwlerd 4 liegvipsc hycar di a, hypotension, [

di sturbances

bMinoxidil (Loniten)
Avail able in oral tablets of 5mg and 10mg for
It i s also available in topical snoalluet ipoantst eorfn 2b%

(e.g. Reaigai ne p

[\Fasnmntor center]

irlilili

\[ Sympathetic nerve
terminals
Arterioles /

Kidney

Aldosterone Angiotensinogen

L A“gmf } ~— Renin

tensin |l--+—— Angiotensin |
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Physiology of the Heart

In a nor mal heartbeat, the two atria contract w

A compl ete heartbeat compri sweesntarisglseol e and d
Cardiac Output
Cardiac Output (CO) is the ametintvehtbl obd éepec

mi nuyt €arodiit puugs determined by:

1.Stroke Vol ume

2The number of heartbeats per minute

The amount of the blood ejected by a ventricle
Stroke Vol ume

l n a r esttirnogk ea dvuolltuymes averages 70ml and heart r

CO = stroke volume x heart beat per minute = 7

Normal

B Cxyoen-rich blood
Bl Cxyoen poor biood

to lungs_
g - to lungs
Superior r - —— Pulmonary veins
Vena cava-. oasty from lungs
Pulmonary — il R § Left atriem
veins from : .
lungs - “os——Mitral valve
Atrial septum Y
I — Aortic valve
" .I' I
Trncuaph:l_____.'— ]
valve — ————— Ventricular
Inferior septum
vena cava

Pulmonary valve
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Contractility

The Force of contraction ndfritaseddhmedfaiactt orss det er |

I ntrinsic Contractility
Thavail aobfi Iciaalyci um i on in the heart cell s.
1The ability of calcium entry across the cell |

2Those peopl e whohaeaqui feaidhimenibecause they ha
intrinsic hactorobeatécboantf itHheweak

ExtriChsicalFatboywys

l1.CentVeanlo Brsessur e

The pressure created bhgabltoodfédlibwesmaesad aby hiel

into the ventricle, and tlhye ihneaortdewi Itlo comp e awit

bl ood vol ume

2Peri pResiast ance

Resi stanerofp hderrteaehrail d1 t hat bl ood experiences wt

ventricles

Peri phesiastance increases i1 f arterial constrict

3 HeaRdt e

| f t hte ihseaweak, stroke volume will be reduced a

|l eading to congestion

|l order to pump out the blood, the heart beats

This is a compensatory mechanism to maintain CC
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Coronary Heart Diseases (CHD)
The Coronary Circulation

1.The fl ow of blood through the ymwmardiwsn vessel s

2Delivers nutrients and oxygen to the heart
3Coll ects carbon dioxide and waste
41t i s i mportant for the heart

Extracts approximatel yedbWwndert cenava&iclscasbbé axy
Oxygen requirement increases when there is an i
pressure and ventricular vol ume

Most coronary heart di seasxdg crud saudiligonnd dtehgautd a e | o X
supply to theemybtandi tmpm, Angina Pectoris an

Coronary Artery Disease

Damage and death to
heart tissue shown in purple

Plaque build up in the
coronary artery
blocking blood flow
and oxygen to

the heart

Copyright © 2002 WesMD, Ine. All rights reerved, MM

]
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Angina Pectoris

A condition c aussecdh abegnfitat Aesmgotar di uanf, tdiueen a wy n
arteries; tAtiheroeau ros Atalpel raogsucelse r c Diromyar yp as m

Normal artery

Artery narrowed
by atherosclerosis

|l nall cases the myocardi al

02 consumption > 02 supply

Therefore, the myocardium is short of oxygen ta
Stable angina

The most commonnaypwewhothang precipitated by exe
subbu@lly cE&riynli trate

Unstabl e angina

Angina pain, which occurs at rest and may | ast
nocturnal

The pain is no babgemguerlateevsed by

Val i ant angina

This i s a rarwehtgpeooéunagdnhaseassoci ated with
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Risk Factorsfor Developing Angina

Maj or Ri sk Factors

1.Ag e

Inci dencei mdrsdddbet h age

2.Sex

Mal es are more at risk of CHD than females
B3Family history

Hypertension and hyperl i pwhdiacehminmaa yc ainn doree ednea etdh @
4.Smo ki ng

Smoking accelerates arteriosclerosis |lby amdnagi r
increase pl dtiéliety aggrega

5Serum chol esterol

Ri sk of CHD is directly proportiommdal to the | e\
6Hy pertensi on

Mi nor FRicslor s

1.Soci al ~«cl ass

2Di abetes increases the risk of CHD due to arte
30Obesity increase the risk of CHD

4.0r al contraceptives increase | ipid profiles ar
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Signs and Symptoms of Anginal Diseases

1Typikp presents with chest pain

2Paiwi th no fixed | ocaftfseocat s mat heacbasbovbutthe
3The pain may radiate to the | eft arm and shoul
4Patients describe the chest paid alolkiemgy, dul
51t may be described as discomfort rather than
6.Pain may be accompanied by breathlessness and
7During an attack, the patient is often sweaty,
8The frequency of attack wvar i escafsrioomm asle veepriaslo daet:

by symprneen peri ods

99Angi na iwomsdeby cold weather or heavy meal

The Heart

Pulmonary = =
valve Aorta

Aortic
valve
Right Mitral
atrium Ve

Ventricular
septum

Right ventricle

Caopyright 2006 Mayo Foundation for Medical Education and Research
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Management of Angina
Aim of Treatment of Angina

Reduction of myancdar di al 02 dem

1lReduction of hedrotc kreatse by bet a

2Reducti on ofs uaret ebtlyil dble kprr ess amtda rcrad Icilulmocker s
B3Reduction of ventricular pressure by nitrates
Increase coronary blood flow and O2 supply

lUse coronary vasodilators, Calcium bl ocker anc
2Promote growth of coll aterals by exercise

B.Perform corenwrlpy pa sasn gsiuorpgl earsyt yo r

A. Nitrates

Mechani sms of acti on

Reduces cardiac output and hence myocardial 02
INitrates dil ate coronary arteries and therefor
2Ni trates wdismms dandataell ow pooling of blood ther

3Lless bl ood is return to the heart
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Clinical wuses

A. Saortng nitrates

1.For prophylactic use before exertion and for c
2Provide rapi d edymegt commatainggi na but -3 Ghemirnetfdsect
B. Laantgi ngsniareatused for maintenance

Side Effects

1.Common side effects: flushing, headache, post.
2Ni trate TMohgrandgaosderrimarlat es produce nitrate
B.Remowvie ansdepramtaclh f or sewebkbrhZodumBgumai nhaea effec
Pr epar aNiitorna tods

INi trogl GcecEmmeh)AnrgaitgesSd bl i On.gbhunad )

Ni tr agdnasmcsdémipalihrs or ,NiGmg/d edAhorTsTIPT S
2lsosorbide dinitrate 5, 10, 20mg
B.lsosor bi deatnmeo n(oEnliatnrt an) oral tablets 20mg, 40 mc
41lsosor®modneoni tratet @&bh@@®mg or al

| sosormamdoeeni trate i s t He osootribvi diemeatabol i te of

B. Beta-adrenoceptor Antagonists

l1lReduce heart rcdtiéeidryd ananytorbaa®@r edosempti on
2They | mpxervei se t ol ertame es eavnar irteyduared frequenc

exertion
C. Calcium-Channd Blocker

Verapamil, Diltiazem and Nifedipine
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Myocardial Infarction (Ml)

1A much more serious CHD

2Inf arcti on me@afmsan haer el@adfh ti ssue because of a
3The momtractile scar tissue weakens the stren;i
4May disturb the conducting system of the heart
5Ventricular fibrillati omh imay necaudsea ns wddeamr rdea
6. The most modern treatment for a MI is to perfo

thrombolytic agent or to do coronary angiopl e

( CABG)

Stent Stent Stent remains in
insertion expansion coronary artery
FADAM.

compressed
plagque -
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Blood Coagulation
Haemostasis

Mechanismseédbing the damaged vessels to prevent

1. Vascular Contraction

Whena bl ood vessel i s damaged, the vascul ar s mo
reduces blood |l oss for several mimetes to seve
Ot her hemostatic mechanisms can go into operat.

2. Adhesion armwrd aAcetliex st i(dh adfel et plug formatio

Pl atetcemse i nto contact with parts of a damaged
enl araghbeal become irregulearluys pPhaopedctwiotnls num
P atelets to come into contact with each ot her

The platelets secrete prostaglandi faxcndret herats
reduce bl eeding

3Blood Coagul ati on

Bl ood coagul ati on iisd tbhleo ocdo ntvoe ras isoonl iod odlu or ¢
A complex process and invol v@®@sa gwd faato twsfr e ens € rat
in blood

The damaged bl ood vessel first Ti salskaEsteost hleemi c a
initiate the prokeasctiovateaghéeati noat CF)

Once the process is initiated, the actiinvadathed fc
clotting sequence and this goes on until the wl
Finally, fibrin forms tthhee trhupetawrse o fartenaee ofl otthe

prevents bleeding
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The Clotting Cascade

iibrihoqen
- -
__: Jv thrombin
7]
= v 2
= — O -

g fibrin monomear
'

A .:-',H_r.r
"',;|I"::I .
i

Fibrin

Blood clot formation

T

Clotting factors

Platelets
Fibrin
Red blood cells

Blood Clot

Damaged tissue — TF & Ca+—s CF — Prothrombrin activator — Prothrombrin —
Thrambin == Fibrinogen == Fibrin == Fibrin threads — blood clot

Thr ombosi s

Thrombosis is the unwanted formation of a plug
The thrombus in a vessel retards blood flow | ea
beyond

Furt her mwbpartaovenous thrombus detaches, i1t <can

vessels in the brain |l eading to cerebrovascul a
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Inhibition of blood Coagulation (Anticoagulants)

In a nor madlodlubpeagu) ati on is conarodirieads amfd ibrah

pl as ma

Anttihrombin I 11 is one of the most i mportant in

(an enzyme which catalyzes the formation of f i

t he coagucleastsi on pr o

Besi des, other substances in blood (e.g. Hepar:i

Anticoagul ant s

They arelusedally to dissolve blood clots
cerebr al vascul ar di seases
FIG.1A
PRO

INHIBITS THROMBIN
GENERATION

THROMBIND
ROTEIN C THROMBOMODULIN

VESSEL WALL

SOME THROMBIN
BINDS THROMBOMODULIN

o o

Q 4‘——

Fi1G.1B

PRO

FIBRONOGEN

ANTITHROMOBIN INHIBITS
THROMBIN, PREVENTING
CLOT FORMATION

PRO [THROMBI
FACTOR
FACTOR Xa
Va
PROTEIN C INHIBITOR | BINDS THROMBOMODULIN

BLOCKS THE ACTIVATION @ \
AND ACTIVITY OF w }
PROTEIN C *

ROTEIN Ci THROMBOMODULIN

VESSEL WALL

(thro
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Anticoagulants may affect Haemostasisand Thrombosisin various ways

1By inhibiting fibrin formation

2By modifying platelet adhesion and activation
A. I nhibit fibrin formation

llnjectable Anticoagul ant

Hepariisn a potent anticoagul ant

It enhances thethcombibhiasdoifnlinbits blood coag
Large mol ecule with mangt nababdor pGadcc tbger tgh esregis ti
Mainly used for cerebrovascul ar diseases and ar
Thenai n adverHsemoef haget whactéddilsy stoppyn&i vhaga,j
Protamine Sulfate, a heparin antagonist which |
2. Oral Anticoagul ants

War f aammmagoni ze the effect of vitamin K which I
t he coagul ation cascade

Take at -Thasatr s48 or the anticoagul ant effect to
War f airs nt he most widely used oral anticoagul ant
It inhibits the function of vitamin K and there

Indi catedveon taepmbosi s, pul monareys embol i sm an
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HClI + NaH@@CKLQ+ H

- Gall Bladder
(bile) i

LDL

Vi B

i, F A g
,.-".'
/x,, Chalesterel depasit {plagque) Artery

@Cnnteptls Technologles Inc. 2004

Blood Vessel

\
HDL removes cholesterol
from macrophages
N

Chemically modified LDL e )
delivers cholesterol

N




) vormal artery

artery

Cut section of artery
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