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Preface
“Tis i 1o third book n the saries of books relate to Pharmacalogy. Tho book has.
Earier |

P e Nl
The topics. e monoclonal antbocis, biosiars havo never appeared in the
e 1 bk, Rt propasire. o hess e s f e e boun
gher

market share. Hance, he students shauld be aware about heir detls. Efors have
sen mads 1o incudo strength and trade names of most of the Grugs, 3 avalable in
Indian market Stl,newer rade names il bo updated a5 and when they appear in
Indian market.

Mechanisms of actions, herapeutic uses, adverse reactons, drug nferactions and
s Chm 5 i e s PEA S AR
Tkl 1o be updated rom tme fo tme.

A spoca featur of the book s in the form of appances. First appendic gvos full

cinically used dificut tarms. Ths appendi is of special importance 1o studerts in

ananged aphabetially and theic rade namos have boen indcated n bold. This s in
adiion o st o preparations undor overy catogory of o
Most of the drugs are mentoned as trade names by cinical praciioners and

ruge. In adion, summary of every chapte is provded at the end. The summary
s ecollct

s,

book of Pharmacology.

Dr.S.B. B
Mrs. M. . Bhise
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PHARMACOLOGY OF DRUGS
ACTING ON RESPIRATORY AND
GASTROINTESTINAL SYSTEMS
U complton o i secton, thesucden shoud b able 1o

Understond pharmacolgica detals (dasiicoton, mechonism of ckon, hecapeutc
e, cinicel use, advarse reacions, containdicaions ond dg tarocion) of

Drugs on respiraony sy
Appsis simulonts and suppresonts
Digestont o carminotive g

(A) DRUGS ACTING ON RESPIRATORY SYSTEM
ANTL-ASTHMATIC DRUGS
The term asthma mens "o stay awake i oder 10 breath’ I s 3 chroni infammatory
dsesse in which th patientsuffrs fom rversble episodes of sinuays obstrction due 10

cough and chest ghtnes with worsring of these ymptoms at night I can b clssfed 35
thr extrnsicor s I s associated with spcic alergn ke pole grai,thn it s

e 35 exisic. Unike this,when thee i n idetfableexternal factr then s called 25
intinsc asthma. Etinsicssthma i eisodic whl iningic sthm s perennial



Prarmacology
Pathophysiology of Asthma:

1o vt Compln
N,

L

o 500 10, LT,
s s, 5,

g iology of Asthma
Pathophysiology of asthma iscepicte in g, 11 Antgens Ike pollen oais sensiize

ces of nasl/ronchil tsues and basophis. On
I exposure o the same antgen thee i 8 angen-antibody reacon on the
S of g st ks caing olks fmditos e Rt st P 2

e ood o we

L

and IL13 Eosmophi
a1 few other medisors e adenosine, necrokinA and pltelet acating facor (pm
Whih together cause. inflammation, ncressed vaseuar permeabity, chemotars

Clasificaion of Antiasthmatic Dugs:
There are si casses of ant-asthmaticchugs Detas of these clsses, along with sub-
« Bronchodiors
ive 2 agonsts ke Salbutamol
2 Romsuciv ympwhomimet h Ehedine
5 Antcholnergis ke pratrotom
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+ Concosterads
o ol st ok s Priicore
Paremterl cotosterods
2 it cononart e bcometnore
Mastcel staiisers ke
ool

+ Levkomen moditers
& SLipouygenase nhitor ke Zeton
o Cystin eukovine.aniagonst ik Zafrkarst
ay ke

H
g
L]
-
g

:
i
{

bronchal smoth muscle. They provide symptomatic relef ani may not control the disease
proces. They are categored into four groups 3 fllows: Selectve B-agonsts, N
Ssectie

() seecive ragonists. Ty st ienoceors s n oy s
s ard evharce e Tkt of cAM by chvaing sde s ey 5o

T o o it by o e
o Relaing ainay smooth musci
o Inhbiing micovascar akage

l-classfiod 35 short acing and long acting Terbutaline, Sabutamel, Remtrol, Fenotarol

oI kbl T il e s s 2 o
imong short actng f-agonit, Terbutaine and Salbutamel are st commarly us
.,.q o b hber wimnsred araly o by hlion Ty can o b ven o

o e ot When e, e s podceshecte oo
inaion ity il cardc simiaion. Whied crgs et drgs of chote Tor

e et e Pl s ety i e s gl
s .m can functon 9 3 slow-release depat. These
owr o e oot s e iy
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musci tremors and tachycardia, Coninued use of these drugs can reslt i diminished

el however the patients shod be watched fo hypokalaema When thy are vsed 35

0 toric ffectsof catecholamins.

preparations:
* Stk 4 o 100 s e O it 2t
ool e st 10015 DA Vel 10 oo

o e

+ Bimbual 10 .20 g Sy 10 . 20 mg a1 o/l o

© Somm S S
= Fomoterol 12 ug/puff D Foratec

e s in s category
(e v gt i renane (meapraeno A
5 Epnephrine actvate

slectiy, thse drugs o stimiaton slong
pinephrin s raely used e to salabity of seective f simulnts.
longer ac proerenol vith more prominent f; action. I can be gven

of tsoprterenl
ooty ahion Howev e gt v
rations:

+ Mephentermine: 10mg tb, 15 ma/mi nectio: Mep!
i o iy el e ot o 66 0 it
asthma include aersol preparations of prtropum, Osropium and Titropium. They are
s et B, s hey o ronc st by g o M e
located on aitway smooth muscle They prevet the action of acty chl
prampathe reves e by e v of ¢ GHP 13 e o
W and My
g ot o e s hrce bt bl e
seceion f secoine s i scivens of o <holeris. Sy sy
et g por sy 5 St o o o ey
efect on mucus.
rin-barie (BB8) hence they do notcaus advere reactions relte  CNS. Tioropum s
longer acing as compaed 1 ravapam A combition of g ith o
e Salbutamol as synergistc action nconvoling st
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preparations:

Rinstac
= Ositropium: 200 g wic e ay:Oxvent
Tkl bt Spirva handhaler
() Methybant g i this category incude Theophyline, Aminophyline,

Oleptlion s Chlns heopminte. o' et 5 - et e meited

hrough folowing mechanisms:

of hosphodiestaase sczymes lead 0 broncho-

mastcls ). See Fig. L1

i primarly usd in the management of asthma and to treat COPD. Theophyline also
e duge

areusallyused ncombination it B agonists.
Theophyline has some lmitatons. I has 3w therspeutic vindow (10-20 g/

" Above 40 gmi,

it causes emors followed by seures, aghation, diresis, anhyhmias and fever It has
ol thug nterscions. Ensyme nducers e Phenytoin, Caamazepine, Phenobarbitone

oy Wmpcn dese s fThecpyline Sk e vl o Teplne o

rations:
= Theophyline: 80 /15 il . Broneord 400 ma, 600 mg tsb: Oc-phyl

s e b Thoday oo 47 gt + Tacpoline
253 ma/m ijecton Theoder, Der
Doy 40 g 1. Do, Davve: 40 mg 1, 100 mgs i syup

« Acsbrophyline: 100mg cap AB-phylline, Bestophyline-A, Unobro
Corticosteraids:

®

st
= They enhance - acrenoceptor response by up-regustng the B, receplos in lung
cols andlukotes
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tho prevent smooth muscle conracton, vasculr permedbity and aiviay mucus

from eosinophis.and

relase of from mast

leukocytes
Thusconastrsds v ot rohycc bt e clecive i rvning i st

corticostaroids: The drugs in ths are_Becomeths
Tiandnolon, obssre. Budesanide ang Pl Ty e st soed o

il org i gt o b g e et e
therapeutic doses, advese reactons. Ik or outh, vice changes and oal

Ciclsonide has 3 beter topicl systemic sctiy rat. e nhalaton s degraded by

provides ocal efec. Even 1 s absorbed.  gets bound to plasma protein; hence t
ininises its exposure to glucocoricoid reeptors in sk, eye, bone etc. A a reult it hos

@ Oral cortcostroids: Commonly used drugs in this category are Predisone.
Prednizcione and. Methyprenisoone. Predisone & 3 prodrug and s converted 1o

Dexamethasone. These drugs are prefered for & period of 7-10 days during which
ol sprsion e i i o
i) Parentral cortcosteroids: They are used only in severe acute asthma with

i
pprpiae dosgs dpendny o il neod. Th drugs s s categry
Hyr nd Methyprecnisolone.
e
+ Seametaone: 1 .05 my b Bl 1 .03 mp .03 o o
ma/mi njection: Betnwsol, Solubet

o 1 1 b

Defnalon, Defza
+ Dexamethasone. 05 mg tab, 4 mo/ml injection: Dexons, Wymesane: 05 m tab
Dexasone, Demisone

« Methypredeisoone: 4 g, 8 m. 16 mg tb: Nicort, Zempred: 1 g, 40 mg
125 mg, 500 mg il njcton: Sucimed



Pramacology Prarmacology ot Drgs i
omg 15 mg
. Pedane 310 .20 b Whslon
o ramcaoess o Y g4 mafet o Kanacor et g

Toplal s alatonalstrld
Sedoebson 025% o Zomte, St 5015, 00151005 250l
Metered o

+ emebuson, S63% coun Beanl, Lo 01K e rd e b

Betnovate

Sk B e i B
methszone: 0.5 cream: ilicortenol
Fkiclon 0425% orimentan L o

« Halcnanide: 1% ointment: Coriate
yitocorisone.05% cream; Mycort; 015 crean: Locdlipo cream
ot 1% ST X ko T, o
Tramdnolone 0.1% intment: Leder
i 60 200 vl O o, Neshotr, B
1 e 005 oo e e
Mast cll Stabisars:

@

e dugs n s ooy e Sodum chromecte Coman sodo) snd
Nedocromi 3ackim. Both crgs e ekl e and bolong 103 hamcal 100D
called 3 chvomones. They are non-broncho-dlating. non-steroidaldrugs used for

uiocyte a
cnemota e o <o b
ey st et dgrantion i na \ung etnon ;m

iy, o
e tor ronchoitr 0 i o mamm (cnm:mwe-d) estment i

e e st o it Ty, o el ‘oo, i ey
sl n chidren. There sre mir adverse reacions ik throat raton, dness o
il g oot e o
marsgement of donk s seaonal s e et n o esmen of e
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Preparation:

@ e
g n i gy o e i) nd ot Morebta
ks bt Ty st e 50
st powatd ko of e, cue s of

N they aio s E
clesrance,They o WMhnmamaﬂmn‘xmvmsi\pnmyguusepaﬂma There re

leukotriene ynthsi o by biocking thefe smatory effect on th receptors. The synhess
of leukotrienes can be biocked by inhibiing the 5-ipoosygenase enzyme by the drug
Zieuton. Al drugs in this category are use 35 adjvants wih inhaled coricosteroids in
g i, Ty s the g of§ e giss &l

P oo o e ptpoe of maerane
Ziuton is given orlly at 6 hourl inenals and is wel absorbed fom GI. Due to
hepatotoiciy, it has been withrawn from some countrie. Uver disease s the absolute

thlr dosoge shouid be reducect when used along with Zieuton
Zofiukas s rapidy absorbed after oral aaministation, but s bioaalabiy decreases
vt o dong i o e e s b e sl f 2 ey
intele
herce i It . et o W, b, s e G e sod
headache.

Montelukast has the advantage of being administered once dally. In addton, s
sge

et smiar
I rare cases, estment of ptints vith leukotriene eceptor antagonists s asociated

Preparations.
« Montelkast 4 mg, 5 mg, 10 mg ab: Mo, Romllas, Montelast
mg o Zuvalr
(© Monadonat An i Anibodr

celsand bosophis The dug has following charscteistis.
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et bl b ot s b
i i aleady bound to mast cells and thus prevent teir
cepamioion s

complex.
asthmatic patents who are ot sdequately controlled by inhaled cortiostecids and who

(0 Miscallaneous Drug
T i in i category e i e donors. I st tht ot of c.
aides vt

o NANG e
Status Asthmat

s 3 potnly Wi e stck o sevre st e inmed
e o rosplaliaten s eesiar. e el nchdes 3 Noh

“acting i agonits. In addion, hgh doss of systemic conicsterids ke 30.60 m of
Prednisclone by mouth and 200 mi of Hydrocotsone intavenously should be gven. If
essar. 05, pium though inoltion may b added.

OF copp.

“The word COPD inicates Chonic Otrctiv Pulmanary Disesse.
of coPD:

fow. It difers

e Foced Expiratory Volume in one second (FEV) i mre or less progressive and agely
mewrse, COR 1 commenly ssotaed i catete moking. gy ecton,
envionmenta poltion and occupatons expasres €. i persons working i cement or
oo i COPD 1 i st it cro roncs a1 e gt of
emphysema.

I chronic broncit there s enargement of mucous glands, ncesse in mucus

i spices, destrction of lng.parenchyma, 1o of lung easicty and cosure of small
aivays.

The infammatory componet of COPD, lading t aivay pathology makes it distnct
rom athma,

174 13 o neuvophi n addon. proteses e s ks hch desroy g
ey
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Trestmant of COPD:
The et o GO bl s
+ Toreduce airfow obsrcto
R a———
+ To prevent and reat secondary complcatons ke hypoxaemi, infection and cor
puimonate right sded heart faire)
Followingar the options or the reatmentof COPD:
" The mest imporant therapevic nteertio s o stop smoking.
« Inflenzs vaccne may b gien o patiens of COPD. every year and 3 proper

= The fst lne of drug therapy is use of broncho-distors. Short actng i agonsts
Should be ried . Since airway musce ton i controled by parasympathtic
system, use o ant-muscarinic drgs ke Jpraopium, Ostopium or Tioropium i

benefiial
+ Aaniine ke Thophyine ma o b adisared anly | mprovesresiiry
mosde © tis

il e roc a smams ke cough o Ve r b by
Sghtme ue of ong acing Tecphyl

o onimeros 05 o 30.40 g, pr s o 15 dor. f b

i ol gty
+ I putens of s COPD s prisen ponaria s of ity
hgapy for 15 hous 3 day s okl and 7k of compheaton s ot
oimone s et ychologl mpament

parts uner section 11

pectorants
“These chuge eithe incresse the volume or decrease the vicosy (or both) of the
They act by

o mechanisms: mucakinetcor mucayic

) Mucokinetc Expactorants:

Thes peconns it e flow of ety ot secions by i he
broncl ety cl o s e vk s st el movmer o
acitate removal of secretons. e s vt o o

i it th.rel seceions of sy ettt Commany ik ki
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sentil o ke aise o, ucalyptus of provide mid expectoaton by stimuatng the
ot seceby . Armry o 8 g nt whch ey e
bronchial secrtions. However in arge doses it can pr e scidoss. Sodum
G s et i coveronl opacorat A oo, e 995 o

After absorpton. quafenesin s secreted through bronchal glands to increase aitiay

s
e
+ Guaifenesn._ammonium chlorde, sodium _citate (combined_formiatons}:
Detvomonman 5 .+ Gloheramins 25 g+ Guatevan 3 .+
Ao chorde 0 ) 15 i i el
+ (Dphentycramine 14 mg + Ammonium chioride 138 mg + Sodu ctate 57 mg +
HenborLL. s s St
* Dpheritonine 3 mo - Anion horde 10 o - s 5 g +
Bromhes umgw,mumumw Zoot Expector
® Mucolytic Expectorar

by

cionor coughg. Cammenly s o e Aceiosane, oy
mmmm and Dormase-spha.

eystine is 3 mucoltc which decesses iscoiy of mucus by spitting the

) bonds of mucoprotins. This sction i facliated by abaline gH i the

ddpos L5
rangeof 75,

may be necessay because it produces large amounts of secreions which need 1o be
The'dng

ik et et prcetaml

et 1o Aceopystsin, hs  prtectad sy (-5 g
and ot rovsh g G bond o n .; s i ol i dose of
250500 mg T0S. Adver afecsare st o tht of Acebyst

jme scviy which bress fre networ ofthe sputum. Usualorl dose s 8.16 mg TDS
Ao e e I it nd inoroe
roxol i 2 met Bramhesine and has simiar mode of action. It s more
sl s p e Ut ol s 30 330 0%
2 oty utfed it o oo I D, aryms

o et o carseir DA . oo oy Segerion of kool
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Preparations:

+ Acetycysteine: 600 mg 1, 200 maymi injecton (can be taken by nebulsaton):
Mucomix.

Corbocysteine: 375 mg cap, 250 ma/s i sy Mucodyne; (Amrclln 500 mg +
Corbocysteine 150 mg) cap: (Amasyiln 250 mg + Carbocystene 150 mg) cops

+ Sromhexine: & mg tab, 4 ma/S ml syrup Bromhesine.
. 30mays mifuid, olte

Antitusives:

ire ol iinin of e eceions o he s 7. Ty wecisied
ino four sub-categories 3 follows:
o Antiussives:

Drugs under this category incude opicid dervatives like Codene, Pholcodeine
Noscapine and non-apiod dervatves ke Dextromethorphan, Noscapine and Pipszethate
A

the cough efe.

10 mg 80 or 05,

o consins.
postursl hypotesion and tachycardia.

onger acing

Decramatbophn e mabes of dcosoma of evstno 1 s ok
sicion by, no snsigesic action e constpatng efcts and minml

o e
agents ke

ant-hitamingsand broncho-dlstors i cough icures.

and aadiction abify. I has minimal constpating eflects and s & popular cough
suppressant. os. hesdachi
and remrs

szethate s 3 phenothiatine group of syihetc anfussies, occasonaly used n

mg DS,

ofadicton poentl s resnve ol o cough in termina nss.
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preparation:

+ Codeine phosphate: 15 ma/s i Codelne lincus
) Central s wel as eripherally Acting Anttssives:

There is only one drg in this category. Benzonatae is an antussives structurally

receptons. Thus i

s both cenl mode of acton.

S s aimimred oy s e f 10350 g 105, Advr ecions e
rowsines, nause. headache an i igh dose, verte,

Acting Antiussives:

0.

@ Wiscallanous Drugs

Demalcents can aso b st s ndirect peripheraly acting cough suppressants. Toey
provide a protective coating over sensory receptrs on phanyn. These icude. honey,
sl ard syup ko

e DL L L S
kit cugh o

e, I enra shld e uod fr eming cough sodtd i st

envonic bmn:h“u o Sonchacns, o ey o e b i o

hickeni

prepa

+ Precondiazine:100 mg, 200 g tab: Pranoxi

+ Udocaine Lgnocainl: % ey, 2% iscou, 2% and 4% solton,10% and 15% spray:
icaine, ylocaine

1.4 NASAL DECONGESTANTS
“The ciugs in thi category are: Naphazoine, Orymetazoline and Xylmetazoin. In
phedrine nd

bz, meczlne s Yyameuzine e e inorhoss i o chck
epistxs These crugs are predominanty o sgonists. Oxymetazolne has some  agonisic
o st coving otandn.

Joung women and hypertensive has been withdrawn rom the market.
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Preparations:
Naphazoline: 0.1% nsal drops:Pivine, Fenos

Oxymetazoline: .05% nasal drops: Xynose;05% nsal drops: Synarest
Yylometazolne:0.1% pasa drops:Otrivin
i s 20+ g 2 5 ¢
Bromhesine 4 ma)s - Chest
e e

s in s oy ity e o s st sl < s ey
and vasomotor centres I igher dosesthy procuce conisions.

i i in tis category is Daxapram. tacts by exciting cenral neurons. At o

es It s more seective for the respiatry centre. It s  shor acing drug with higher
morgi of safty. It increses tds volume and rate of espoton. t s used for folowing
efects

ot s st iy dpresin
25 an ad is useul in hypowsemic (raduced oxygen i blood) a
pecapi (raesed o ot oo et ko whre i
slng with cxygen inhalaton,and

7o abolh pisodes of 3pnoea in premature nfntsnot responding to Theophyline,
I such cases 5 e by sow intavenous nfusin a the rte f 25 my min up
S masimum doseof 4 mg K

emic ssthma
and in respraory fare due o neurological and musculr disesse 35 well 35 eplepsy

(B) PHARMACOLOGY OF DRUGS ACTING ON THE
DRUGS ACTING ON PEPTIC ULCER

A locasc o o gatic o uodenal mucosa feads t formaton of peptic ke, which
Includes gt s wll 25 duodena er
@ P Gastric ecreton

acd scretion are depicted in Fig 12, Gastic acd s sereted by
o et il I g o T b menbrmne of s ol oo
receptors for olowing tree stimlants. See i,



1. 12: Mechanism of gastic acid secraion
+ Cuni b Gt

+ Histamine from enterochromafin ke cols (L cols)

+ Acetylchoine (ch from endings of vagus nenve.

En s i v s e for it . Wy ecaprs e o il
saceton of hydroch

seton Joric acd thiough relsse of cakium. Gastin

v o G <o con s il i s hom Ec s Tt ECL <ol e

major source for hitamine reesse for acid secretion. The peptc cel, found
pimarly n fundus, synthesise and sectte pepsinogen. The a

pepsinogen 10 actve pepsin. Too Much of pepin actvy erodes gstic mucosa to form
e ke,
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in th gastic mucosa, the presence of mucin layer over the gasric epthela cllsand the
seceton of HCO, into the mucin aye. PGE; produced by gastric mucoss, nhibits acd

@ Drug Trestment of Pepic icer
Orug acting on peptic ke ae classied i v sb-lsses a olows:

(9 Drugs Which Neutralie Gastric Acid (Antacids):
Antacds e the crugs which neutaise hydrochoric acid i the stomach. Earler

N, H, receptr antagonists and proton pump ishiitors are used 3 batter afematves.

They m dofon ot
and pany by i e oy over gatic . hey rs ey 3=

duraton o acton and gastc empying decde benefs from antacds Luid formulatons
are more effectiv than chewable tablets. Insouble nonsystmic antacds have relathely
longer duraton of sction, Faty foods delay gasric emptying tme.
g s s it o -t .
antacids: g Sodium bcarbonate
eahonste s o oy cample i hs categor. . cs rapd, has e

duration of acton and rases the pH of g2 rom < 2t0 74, On neutraling
gasric HOL it forms CO; and NaCL. Fomaton of CO, resuls in gastc dist
bekhing which can be d if ukar i near perforation, Untreated alal i readly

wested
et rom te gasro-tesia e and can ¢ o pH of bloo,causn 76
Skaoss.

s ebound iy, G i ffrt sty fornger i theycan b e
ikers bt r e ffective fo g

e gventopatients of hyperension, CHE and rena fire.

do not elevste urinary pH. They are sub-dhided ino ollowing three roups:
L. Buffertype: 0. Auminm hydrorde
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The examples in tis category are Aluminum hydraide, Magnesium trslicate ond
Mgkt

e sy
Sth A o s Magnsam st sl st 1w o

fom

resl, HCO is not avaible fo ystemic absrpton.In fact these antacids re ermed 35

€ s reition T, bl o sy s do e dr e

H
i
3
3%

Po, i s absorpton, it may resut n
papreptataemi Goue phosphates i bo. T i st o s b
s MOl e
m st s dos ot dita b bl 50, omed vy
ceuvseanon rescion foms 3 geltnos cotng e Gt TKED
e . e i ot ki s Mg ot Wy et
SeeFi 13,

Heouro}
o~ iy, HEOROL ), 4 apo, + N
o, e (€O, + AP, + NaCl
0, 10— Mol + 50,1 Moo +
g0 350, O~ e MaIcON, <+ Nacl
Reactions o AIO g0 350, n0
Magnesium sals cause osmotc darhoca whie Auminium sas cause constpation

formuls: A.g.{O).(SOJ:H.0. When i reacts with HC it ropicy elases Aminim

18 an effective bufr- type non-sstemic anacid with prompt and sustained neutaling
[ Rriripdiasy bpmriamphrtnd
categor m carbonate and Magnesium hydroxide. They re
et e i o oot oo s e e s 1.
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ke sdum ot e crbonate may cause bokhng et benion of
O, Gcessve doses of Cacum cabonate f gien dlong with mik can cause
percaksen, rnl iy nd e ko, by cshd 5 il ok

o oty bcasn kan hrd ' 3 slmlr b suoi s, o

Fo1s
B R ——
" Stomach * Cintestine o

Fig. 1a: inGr
Jm hydroxide neutrfes HCI prompty an is an effctive antacid. I brings
st o 7 A e i Mogea e i e s e
o,

generate,
e 15
va Heo,
Moo~ gt — 2 gico, « acl
L5: Metabolism of magnesium hydroside
Drug nteractions

by foming inent complen " group o i decrne
oo ooy o Tvsioe e gt oo

i o o b g i o, e of sl o oo,

Fuoroquinciones, aconazole, Digoinorron sl

AP group o antacide decresse th bosvaiabilty of phosphats, ron sas and

Digorin. Magnesim salts s decrese the sbsorption of Digaxin.

ke Bariturates Phenytoi and NSAIDS.
Miscellaneous .5, Alginates
Thee are two drogs in i category:Simethecon and Sodum alginate.
imethecor il polysiloxan) i a sicon polymer and has watr repellent
s s . ot o s oo e, s ot
dsperion of antacid in gatic contents, coats ulcer surface prevents hiccups and reduce

Sodium aiginate (alginc acd) is 3 hydophiic collodal carbolycrte deratie
3 it ke




ype antcids containing A
preparations:
Dm0, 10 0l A

i Mag hydroride 25 mg +

Smehcone 25 ) chvable i e 830 g+ o e

185 mg + Smethicone 50 mg + Sod carboxymethykelulose 100 mg/10 i get

igene.

Mg sl

2
g
F
g
i
2

o
+ Actvated dmeticone 40 mg ab: Dimel.

il yrup- Geusil Mps.

< Dt 0rg » b )i .

« g acd 100 gm + Mag hydroside 400 mg + Alum hydroxide 200 mg +
Pranionbich g

0 gt s e s
1y reduce secreton of HO fom stomach. They are frther sub-
et o s s o o
0 Hreceptor antagonists: e, Raniicine.
These are most commnly prescribed drugs
Machanism of Acton:
Thse s compeinly Nt gt onte paes <elsand supres bl

block the e e fom e cals v o
et i Trsh o drect oo el
oy reduce s acd ucelon o 3 ongr raion and s direse pepen
praduction bu for a shortr perod,
blck more than S0% of octurmal 3 but ol ot 0-70% of day-tme food-

simalated acl secreton. Recommended doses maitain 3 lesst 5% inibition up 10 10
ours Hencethese drogs are usual gven twice i

The crugs in ti ctegory are Cmetine, Ranitidine, Famoridine, Naatdine, Revatiine

Clnicalcomparison between s of these drugs s presented n Table 11
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Toble 11:Ciieal
Featurss | Cimetidine | Raniidine | Famotidine | Roxtidine | Nizstdine.
e 1 B g
potensy
Bomalabilty | 80 E E) 50 T
)
Gytodrome | ++0+ + g o g
inbiton
el g o g g
e
Tl e kol e wmgons
. sophgel el Diese
5 4 3nd gasic u
e uwnhnduedu\e«)
. onof svess el gsic g
g i e 9
+ Chronic urticaria (ncreaseeffcacy of , blockers)
Dosagesof dferentH, lockers ae indicted in Table 12
“Table 1.2 Dosagesfor
ndication | Gimetidine | Raniidine | Famtidine | Roxatdine | Nizatdine
W00 150 EJ 75 150
w0 oS |08
080
o080 |
S0 mafau ot
infuson. Nevery12 | vsiable
haurs
Frevetionof | 4005 RS [1508

Al doses e in
Lontiin i 3 new adition inthis ategory.
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Effect:

Followingar the adverseefects reatd foHy lockers:

+ Wi ol i .

+ Oty Cimeidine may cause mentl

. esradiol
and.incresses serum proactin levels leading 10 gynaecomasta in males and

blockers reduce seceton of ntinsic actor but thee i o deficiency of
ViaminB. even afer prolonged use

They ar secreted inbresst mik I i achised to avoid them dusing pregnancy and
acaton

Interactions:
Toloning s e cired i s Hodrs
s e srpion f ol ook A 4 f o ous ok be et
etueen adminitraton o atacds snd H, bl
ot o e of I, P, STV w4 A s
plasma half e of Waraon Theophyline, Pherytoin, Quidine, Trcyclic
a Senzod " chamnl blockers.

Metrnidazole, Alcohol and §-blckers may be prolonged. Negligitle interactions
occur with otherHy lockers.

Preparations:
Cimetidine: 200 mg o Lock 2 200 g, 400ma (2 Tymidine, Uicban
+ Faniidine: 150 mg, 350 mg 13, 25 ma/ml nection: Wista, R, Ranitin, Ranta,
Zinetac

+ Famotdine: 20 ma, 40 mg ab: Famocid, Famtac, Topeid
+ Rosatdine: 75 ma. 150 mg SR b Rotane, Zorpex.
(@ Proton Pump Inhibitors (PPLs): eg Omeprazole

The drugs in
Esomeprarol. Je and Rabsprazol.
Except fo Pantoprazoe, which can also be gven nravenoushy ll are given orl. Since

AL P are pro-ugs and are comert S e e o
Duog e psge g i, et ik coting B o

et abrorbed by passve absorplion across pd membranes. Once they reach the parietl
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el thy e exposed 10 acidc anvironment whre they get apidy fonised and 0
concentatd. n paretal ke thy b &

cleclar resrangement to an active

fotaes

Somsabiy |55 o = ”

) |
Oos o e nctons

Ouwdawa |00 200 1500 w00 |moo
gwncser | 000|200 |won _|woo |moo
= 000 2000 3000 4000 2000
D w200 |20 o o

= Gomoany | coumamy | @umay |0y | @y
Hpoi 200080 | 00000 | 000wrs0 |w0m0 | 2w
axdaion

peeionst (200 |moo  |moo  |wo0  |mo0

Al dosages are g,
Uses:

inical Uses:
Folowing are the cinca sesof PP
+ Treamentof duodenal and gastic vcr.
Gastroesophagesl Refluc isease (GERD).

z
%

Tllge B e .
. pytor

vassociated uces. PPl promote eradicaton of H pylor by rfsing inta-

Effoct:
Folowingare aderse effectswith P
+ Disnhoss,

hesdache and abdorina pi (rre).
« Theyshould b used cautiousyduring pregnancy and acation.
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T st ot o kg
iy " e gt
5 e poclor: whchcn s e 1o o eneric fcins lhe
s-\mumﬂnnush ola
eriaoshod e g s o
o o mammaionof g

rug nteractions:
ok ekt o i i i
decease in gastic acity due o PPLs may decrease absorpion of ketoconazole
and Digoin.
* i omsrtl o e e TS O W
they may enhonceeffects of Warfarn, Phenytoin, Carbamazepine  and
etceepies by decrasig o et
rsorze & & ek safoe. eheer and may. enbance kit of

Theophyli
+ Rabeprazole and Pantoprazel et nosgnficant intraction.

preparations:
*+ om0 mo. 0 m b £50D, Esen. a; Gsomeze 2 7+

Domprionsh o podichylon
A e e e —
amperdon o g e . ocitd

o e 168 o 004, Do

Domperion 10 ) b Pamap . P>
+ foberaml : 10 mg 20 mg b Reps, prosh, eid: Rpg fabloc
el 5020 mg + omperion G130 g . Rabelon R

[y onm—
Due 10 use o H,receptor antagonists and P, ant-cholnergis ar rlately e usec

because they da not cros bioad bran barmer and have lesee e sfects. These anuge
" dy onTher

b acuing guntc et s e oo o o ek 0 Qo . o

ofacid-mixd food nto the oesophagus.

Some slcive M rceptor ks of A e Prerusine i Tolrepine e bing
e o vt of pepi et T 1o s s el reven e reience of
ittt Ty e bl e
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() Prostaglandin snalogues: .. Misoprostol

PG, produced by gasric mucosa nhits i secrton by inhbiing CAMP and gastin
s I odon, G, ehances sl bood fow and st the secton of

rtimes  day. s ppe
Satats ving NSAID and i vorc s, Smckas iowee 15 o Pl o s oy
30 minutes an neads requent dosig,
o commons e st ih icorosl s drons s <oy g, Ot G
vomiing and e,
i e b b e o psin o beome
D!(ius!llmiyuuu erine convactons.

m»
Misoprostol 200 gt Mesopl, Misoast, Misolup
@ e ot dg. o S
 su
Tt
I acdic anvronment at pH < 4, t polymerise by cossinking of molecules and forms 3
stcky gl over ulcer which acts s aid-esistan physica baier Dieay 35 well 35 mucosal
prteins get adsorbed over this coat forming ancther ayer o provide further resstance.

or healing NSAIDs induced ukers. It s dminstered in a dosage of 1 gm four times dal,

Hoverr it binds phophae e i iestne Here & my case
Typophosphataemia, Antacds shoud not be gien with Sucrafate, bec
poroeon s o i s oo, St s s e teyins
uroguinclones, H; blockes, Phenyioin and Digosin resuling in decessed absorption of
these drgs.

b
e I igher doss, t my be used o prevent phosphate sones in Kidny, s 350

avalilencombination Wi loc ancshetcs

Proparations:

*+ S s o v i, S g ol S et
(Sucraste 2 gm + Onetacaine 20 mg/i0 i syup: Sucromarks 1 gm/S m gek

cream forburn dresing: Sueral-ANO.
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8 oSt e md K e
s the second drug sl protectie
i, cHlordr s bl fr 1 St prtecive coving vt
base. It stimulates PGE,. mucus and bic
suface of gstic mucosa and o ive
organism. 1t s adminisered in 2 dosage of 120 m oral four tmes a dy. I heals peptc
lcer i -5 ede, Man s which o r e e Hy ek reament espond

drugs. In gastric addc

oy cause bismuth toxicy leading to osteodystrophy and mvha\avllhy o
Shouk ot b taken i collal bt bcau tey decres A effacy. Raniine.
mm iate i sk avalable, which on hydroysi by gastric 30d releass bismuth and

" Collal bismth subcrte; 120 mg ta- Trim, Denal,
@ Uler 9. Carbenoxalone.
Use of Cabenarlone o >«m. ouded b of shere dhecs lhe

() Anti-Helcobacter,
Albout 50% cases of duordenal uiers, 60-T0% cases of gastic ulcers and 50% cases o

by s abilty o produce urease, which hycroyses urea o ammonia. Amoria neutalises

proteases and fpsses which futher deresse mucosal bamer and domage epthlal cell

e elfectve in eradicating H pyloi. P 3 exibi at-microbial aciy
g 4 st v and owe M of s sga H Pl Al PP, et

The combiation therapy for 14 days s betier. Trple theapy has good success n

Sdvised
roparations:
+ (anicprazoie 30 mg + Clarthomycin 250 mg + Tinidazole 500 mo): Hellgo
combipack

(Omeprazole 20 mg + Amowelln 750 mg + Tridszcle 500 mo): ellbact:
comi

s of Lansoprazole 30 mg = 2 tabs of Tiridzole S00 mg + 2 tabs of
Gortoromycn 250 i Pioks
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+ @1abs ofPantoprazole 40mg » 2t of Amorylclin 750 mg + 2 abs f Tiidzole
it

500 o) Zovanta
1.7 DRUGS FOR CONSTIPATION

Consipoon mesns dbyed pasage ofaces trough the esine i defacton
process remaining norma. Evacuation associted wih staining and s usualy
ncomplete.

ofthe alowing ways:
@ Anincrease i roughage, i flrous content ndalydie.
8 bbb
@ Anincrase inpryscal
@ Netmegecimgrares
) Adjusting the daly route.
0 secig e g v cuse crspnion o o sde el D he
Norhine” ihoinegs. Aumum/Cam o of - nacs

1 il these o therspeutc messures fi, then laatives or purgaties can be used

evacuation. Laties and purgatives are frther sub-dvded in fou and two sub-dasses
respectively.They ae discussed below:

& Before or ater any anorectl sugery.
I bed-ridden patints.
Locatives have mid actvty and are usualy foecs sofeners. Thel sub-csses are
discussod boow
@ Bulkforming

Lavatives:
The ecamples inthiscategoy nchde Whest bran, Py husk Isaghla husk,semi-

s e bl s, o, gl osae . They sinte
s s et by ncresio el bk e 0 tht ate iy
oty
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ruge s not abiorbed, there are o ystemic adverse efects. howerar,
hxmm\ dpeion o el s Vi <o 1 1 ot o o
sbdominaldisc

« Palium micd: 100 gm powder Tsovac
« Calcum pobycarbophit 625 g tab. Fibota
) Osmoric

Laxatives:
The example n this category i Lactulose (10 g1 ).

bl by hydrophiic acton s well 35 csmotc acon.
i gien'n  dose of 10 gm BD or TOS with pleny of water o produce 2.3 sftstoos
perday Laency priod s 1.3 days.
1tis non-taic and s s sutablefo ong tem use.Fatulnce s commen, camps may

In sdion o cospaton, e s b ued o penmet of hepic
encephaopathy. Laculose i degraded to lctic 36d and converts ammona (genrsted n
e encephlopaty o ensed "t whic e
Preparations:
« Lactulose 10 gm/15 i souton vt Laxan, Looz, Milc Swiac
OBttt Lo

he example i this category s L parafin

sofener st retrds water absorpion fomthe stool.

o deficency of fat soubie vitamins (A, D, E and K a5 they are caried away with stool in

Preparations:
* Uauid parsf: (Uid parafin 375 ml + Wik of magnesia 1125 miys m
oo ot
() Surfactant Laxatives:

1 bamaly e st o an i i e s by
et fo he
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e because by emuisifing the coloic conents i facittes miing of water o ftty
Substances of th feces.

s givn oraly in the doses of 100-400 g in dvided doses. i mid It

Latency period s 13 days.

nausea. Cramps ond sbdomina pain may ocer Long ter s <on cause hepatotaely.

preparations:

1.7.2 Purgatives

procedures. o post aperate or o
lsh out worms atr th use of an anthemintic drug. Thy are s used 1o prepare the
owel before surgery or abdominal X ay and may be needed fo neurcogically mpsired

now doses

@ Osmotic Purgatves:
oneof ek s & s gt T eanpes n i ooy e Moo

he oy is of lecrolte osmotic purgatve, avaidbl s Poyethylens gl
G, Osmotc purgatves ead t vatery evacation.

nen
increses perstaliss ndrecty. Msgnesium sals ko relese cholecystokiin which urher
e g oo g i 75 s s
purgativ, I etan water by vitue of 1 i i nature. t i used i 3 form of 3
et i oo papcsd by i sodhas o, oo st ot
bicarbonate an potassum chlorce. The fotanic soluion o PEG is o designed that o

eectlye st oceus acoss he itesinal wll. Theelore the preparaton & sfe for ll

et

b . i
it 8% why suspenson & wid. s sfects occur wihin 2-3 hours. PEG-elecrolte osmate
e s et ol 4 s o e st i e ngsted o 2.3 s o
Cesnig o o G iscopi procesaes. o et of o
e doses of 17 gm o the
povwder in 8 unce o waterperday The ltency eriod s 23 hours

may induce vomiting The hyper-osmalar agents may ead to nravasculr i depletion
be
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rided i v s vl s CHPputers Moo s ekt b i o
prolonged pariod in paints with rensl nsufficiency due to ik of hypermagnesaemia
About 20% of mgman magnesiom i normal absorbed.

e emesim e 86w sspensn: Wik of mag

« Polethyiene giycol (PEG): (G 118 gm + Sodium chiorde 293 gm + Potassium
Cgide 1434 .+ Sodm bcarbonte 337 g + Anhycous s suhate
1136 g sahetor pack Peglec, Colocean

0 iant pur

rostves
Thm il ey bk o st
% Anthraquinone roup:eg Seans
+ omncinnceg Hrenomein
O Cstor ol
ek s ro st i

I of e st pestals by i sion n insind . Thy sho
stimulate colonic elecrobte and flud secreon by altering the absoptie and secretory
ety o mcosl o The wamles o Aiioqinons ol e Aow S and
Cascars 3l ccurnaturaby i the fom of plans Senn & most commonly used.These plant

purgates contain anthraquinone ghcosides. O rescing the colon,th bactei degrade

into cirulaton. Afer being exceted trough bie,  stimulates small mtestne and couses

Bisscodyl and Sodum picomlfte are other examples in this categor. Sisacod s
meabosid e s i an acive s ol e ko st
Sccumulation o watr and eectroes.

From ois,cstor o i the anly exampl ofirant purgatve. Casto o by e s non

Intstnal motiy
s shde e ) g e of 225 3 i Tt
st bad

et sopeas w53 o B 9o dos o 10 g o

Senna_gycos reted hrough ik hence shouid be avoided in lactating
mthr ooy i colot el v Gl o) orto e ke e
the. n

ey v o oo, 8 vsqones o ps il e
— s B
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and nauses, About 15-20% of phenclphthalein undergoes entero-hepatic circulaton and

s i very mach dckned now.
. Sty coe il il cs nd s it Prirged
of s promiae an cae colork sy 47 hpokatsrss, s ol
il ey ot et i, ahr-consipon 1ok fo g
Sctons el iming.
o "

 Solumpkonltn 10mg Laxicas,
i - g po 358 . M\yhlhkm 400 mg + Agar

115 mg b
Karaya gum 3.1 gm)/s om granules:Evacuol
«Castoroi 15.25 mi o Casor i

oty o G o s sty o et s s et b e 00 e
or s [ gy o Garies o syt kel of s
darthoes, following category of drugs re use:

@ Opiid_agoniss: The dugs in this category are Loperamide, Diphenorylate

Dintre nd Rocsadar. Tree g a0 by St patoear s v 3

morphine o e s wceplor

decreass oty whie actvaton f & rec T menil s, o oo
ot e n s e e e o st

abity

o1
mgTDS.
Dibenanie o fs acive metbot, Dienoin e ot opio sgncs vt
analgesic actons. ioher doses have CNS depressant ffects and dependence
Ty s rlonged . s . por hn Lopeande. Doherotte G5 3 5

3
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Lomoti. Atiopine, besdes providing antisposmaric ffcts, prevents possibe abus o
Oberonjasbecuse sl dcs Ao wodh sopen prr o sty
oo phrovn e dore s e ot s, U o2 et

ravelles darhoea or to provent nonspecifc disrhoes
howers et hetepy ORD coimes o bl e

hey may promote sysemic invasion due 1o these microorganims. they should t be used
for chiren beow 2 years o 3 due o far of paralytc s,

Foccdant s kol it v s ol e of e
in el mucocs i e it 0§ cpiod repors o prohce

e v sk doe 5 160.300m oK. St e e rsen. consaton
i & e v e ik s e Shod b soid b, g
mathers.

Preparations:

" Loperamide 2mg tb: Ridol,Lopamide, Imodiums 5 g s Lomin

« Diphenowate: (Dphenonyate 25 mg + Auopine 0025 ma): Lomelt

« Racecadetr: 100 mg cap Ry, Aquase. Lomres, Redotl

e e s b s ke it S o .
preparat

Deydons 10mg bt 0ty i 0
+ Paracetamol 500 imex; Dicylomine 10 mg + Meferamic acd
il
-adrenargic rcoptor agonists: Clnidine, when given i 3 dose of 01 g 80
oy s sl bl seasion of Pt i decrones . enes
intestinal ransit time. Clonidine and substiutes have 3 ole i treatment of dabetic
dannoes

iy
efects ae majo g acorn 15 use s nd diarhoea agnts.
Preparations.

B R ek
() Octreotde: It ' 3 synthetic octapepide (3 amino. sids) with acion simiar 1o
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It inibits the sacreton of growth hormone, glucagon, insuln and VIP. However, s ant-

ol effct invoe inhition f reles of 5.HT, gastrin secreti, CCK. motiin nd
pwaaic pobpepde e G ok, e nd sty srin
Secretion and gall biaddr contracions. 1 s mainly used (o treat secretory

Gooes aited wih catcingd i and VP secreong Ao o wall v

sy o of 0 s 30 o TO 1 o e o 5013 oo,
e G ok short e thty cous e s oo
3t the ste of inection. Long term therapy con lesd 1o gal stone formaton and
solble vamin defcincy.

pre

parations:
< e s03rtn icir Oide

0 Adsorbant oo reesirt 0 oy o e
comraton and B sl

theinflames GIT mucos. 1t rlatvly e used now.
it st edcs sl Freencyad ity n s diroes e 0

nimiaon! s bnes 0 e xd roves procve o i o nfared
gastic i g i dov o 34 . G050 iy evey &bt oy 0 ol

Hlrnly s o slon
No g shouk b taken within o hour of othr medication which acs

Sy s s
proparat
T Lobcs + viin 8 campl Cpaes of Bcele, Lo, Zpore
Vi,

*+ W oty bt G o 410 Lt
oy + ol meencs TON cup. Vi, S P
et nﬂﬂnphdm + Locobocils rhomnosus + ifdobocterim longum +
Bioform, Viagut.
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Lactase is indiated for indiidust who have insuficien amount o lacase in small

nto T

The doseis 1.2 capsles o lctase with milk.
® onl Therapy (ORD:

uring dianhoes » glucose-coupled sodium transpor continues n the nestines which

e

Sodum chioide ssqm

Potassium chorid 15qm

dom e 29gm

Glucose 2009m
1t

Water
Total osmolarty i 311 mmol.

sl diahoes. Homeve, low sodum glucose-based fomlatons may be prefered in

e of 31 . b 4

i
Sodum 299m
Gucose Bsgm
wWater I

above should be consumed within frst 4 hours. Thereatr he ongoing loses shoud be
eploced

Corbord ot g, e, ol povcrs ks o s ok b
b

avoided i e they make disthoes worse and 4o hot cor
dectolyes

than

i poucer has 7% protein which on hydrolsi yieds amino acds which also simulate
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Pre. ook ric lour 1015 gm (oxruded)
Sodium chiaride 0s4gm
Sodium cirste 020gm
Potsium e osign
st 20m
Preparations:

+ Glucose basad OFS: Rlyte (1 sschet to be disohed in 200 i water): Peditrl,
(@ 3achet o b disove n 1 L of wate)

bedisiobed in1 Lot waer,
Rice-based ORS: oreyte Ricera 1 sacht 0 be isolved n 200 i of wate!)

Appette means  deste 10 at or deik. i 3 compex phenomenon nfienced by
i b o e il

mplint s etilogy s often vague and vare fo
plongs dec\hvaw«q |Hne¢s o ey payvcloia dinsbances W cepesion o3 of
appeti s cald 2.

entty. Symptomatealy, appette <an be improved by vanying the diet and using simple
preparations e lamon pices, biters ke bter orange pil, cardamom and zoups. The
aromatc bitrs combine theprapery of biteress and tha of an aromatic voltleoi. For
example,
Aol i smal quaniies can augment gastic acid secrtion, both relexy by
cumaltion
1 conceaton cses onc gt o s gpee T prnged s 10
raged because of well known adiction abiy.
iy 1. el admioraton. agents gastic seaeion by poing

ST antagonits, Cyproheptadine has also been comidred to have appete

Grauting el of cortsl Iniscriminate use of ch drug for tmulting ppette shoukd
be avoided

Desfenfluamine were used el as appefe suppressants to treat obeiy. Athough
Amphetamine and s deiatves have 3 signicant anoresc (appete suppresan) ofect
toleance

adkiton adverse efects e nsomnia, pumonary hypertension and the sbuse potentials
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dicorded

wpuake SHT it which

35 diabetes and ysfpicaemi. I reduces food ntke and causs dose-dependent weight
In ad ViDL but

Vsl orldose s 10-15 mg once .
Advese ffect include dy mouth, headache, insomia, consation,increase n heart
I

it

rations:
e 20mg b 0 g cap bl
§ Obes:

. sibutrex

Thse ar the drugs which re laimed to id dgestion n the GI. Fllowng drugs are
used a5 Digesants:

@ om s of

pepsin seceton by the stomach. Gastic achyla s obsenvd I patens with
o o omach s e e

nother anzyme caled papai, obtained from vegetabe source e papaya has ko
proteolytc propery.

@ o purpo
ke pepsin. It used i the preparationofcheese

@ Pancreati: It contains the enymes amyase, typsin and lipase. 1t s employed a5
eplscement therapy n chvonc pancrest. an obstncton caused by cancer of head of

ek e doss e et e el wih s o i ih G, 1l

Comecton o Sestohoss may ot oG Hence, pnresin shouk be uied oy 3 30

st o edcion n detry o ok Plongeq i o e co e Hrosin
oty

Py e acd: About o bl s s iy by e s cls. 1 ot bl
St strs i They s inprtant n emuiyng



Prarmacologyn Prarmacoiogy ot Drgs Acingon
Crolystfinn (€ s 2 plpeptde e by the dvoderl micos 1 5
s o iy 5 v ot e for gt

e o
e fow s wel o the-conceriraion of bl and e sy e e

Jisbe

T bit ah ppesions. e ot orgh 5 ke s drarage, 1
e sty ey fodon ey s s e o th et

Comiions ke et i snd fctional et insficnc.

prepa

Deydrochalic aci: 250 mg b

« Cacrein,  polypeptide which s 3 times more ate than CCK

e When gien ol i is useul n dsoling all stones and
i, ek by cholsrl conanraton by dereig bl htestorl

in presence of a

it depenng o th-sss of . Th 4 oo sovre s e
harom,naess b I chlemre and ey epwty

ot of COCh but  doss ot s xceon of bl s o bl Gren ol 5
absorbed rapidly and s taken up by the e, Adverse ffcts e e sevre than that of

it s gen ol i dose of 1315 /Ky in e doss s crcl
iochamia 03 e iprovnet oy s b 50 b g
e compodian of ble . n e e, harey oo the progresion of e

patnts

se g v s o e g3 fom he somach o sis e wesment of
s i ol Mot of s dugs e womatc vl ol Ty o by i

e

iniation, ' oty 7d i riviion of s

e s Sy of v Bt kot Tog o s S, s

Sgnifcanty. in ndan

aro cadamom seeds, ginger, fennel sees, asafoetida cimnamon bar, cove, corander and
Torm o tincures ke tcture

anse. Theapeutcly, these voltle ofs re used in the
eardamom orincture singibes.
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s 0 be

iseas,imitabl bowel syndrome and even schaemic heart disease

embedded bubbies which terfere with visualaton during gasroscopy. 1t i not moch
fecive n recucing a5 which may nerere with radiolgic o ultrasound examinaton of
the sbdomen. It acts ¢ 3 defosming agent, alowing the 3 1o escape from GIT and

with antcid, atispasmodics and igesants.

I natonof ving Vomig ks s o sl of v <o Wich
e i the aera medulary reticular form;
1 deiberate production of emesis for wreament. They ma
conl by Simuling Cmrecepto 1030 one (CT oy work o e e
ey ey el o Apenorpron sod e Joomarbh & 3 s
parenteraly, ub-cutaneously or tramusculrly. f vomiting does not occur, then second

Ipecacuanha, i the form of syup of lpecac s produced from the oots of Cephals

luton and mustard powcder s seve a3 domestic e
v s conndiond i pwredon, gt e, pknonary wborioss,

poisoing due 1o petroleum products ecause of danger of lpid epiation preumoni

Types of
Thee ar four types of emesis:
(1) Motion sickness: It can resul during space fights, aking off and loning of an

Iabyrinhine vomiting i tmlation of vestular nuce
Use of histamine H, receptor antagonists or cenrlly acting ant<holinergic dngs s
prefened.

w7
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H, antogonist, with ani-cholnergc propertes are portcbry useful i this condtion
Cyelzine

is Promethadine. These drugs ar associated with commen ant-cholnergi side effects ke
iy mouth, blured

the infox .
o hmmm P

ampe o he categny of cnly acin ns<hlnerges s of Hyoscne
oot h s o 1 e for o sl och o 08 g o1 o 3000

an motion
ynes o mouth, cycoplega sedaton and seepiness.
preparations:

+ Diphentycramine 25 mg b 125 mymi yrp: Benadeyl

+ Meckaine: (edizne 25 m - Cffeine 20 mo)tb: Pragnidosin

7 Covrde: 5 mg 5 mg b Superon, Ghaan
@ Moming s T resuts i he frs timester of
regncy et et o metesd v g o CI T prd oo

ecks and then subsids. During tiscondion s o 3 posse s should b avoided

ogs - ssmines Donlmine Czne o eczne i be sd. Ot o e
g, Do Do) & e s s o o i addion,
Veami By Byidosin) 1 g dores of 540 iy b e A B st 343
cofctor for e
Teported hat GABA has bty ffecton CTZ
Preparations.
<, oy @asjamine 107« Brdosne 10l Vomiste
@) Chemotherapy or  Arance g he o e

o e e

Dol g itmeseion e i
T dogs o ghen by imeres s 1 e o 0 s i o

chemat
o o m i ponestnon, 635 . Polreseso s mos e & ol oot s

an b used,
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The effacy of SHT, antagonist s enhanced by concurent adminstation of
Diszepam These

Proiong QT iterva and shoukdbe avcided npatents wit prolonged QT
e, Vtockpranide vas e ot cammony sedan-emeic g o veing

or nramascary ever

e boourie. 5y et bk o0

2.t o has 2 mm e n T combied i ovr s e Ophestydanine
(istamine H, bocke, Dexamethasone (s cortcosterci) and LorazepanyDiazepam (ant-
anvitysgene,

Domperidon in a ora dose of 10-40 mg TDS, i anathe Dopamine D, anagorit I s
ke restessness,

Bmg ta, -
700, 2 m/s i . 2 i jcin:Neuid. Vomikind

« Paloneseron:025 ma/s m jecon:Pazen, Palnox
Metoclopramide: § mg, 10 mg tab, 5 ma/5 ml yup, § mo/mi nection: Perinorm,
Reglan, Maxeron

10mg OT-1b, 1 0
ma/ml drops: Domperen, Domstal, Motinorm

@

st o oty s bpe <l voming. S, rpr g e
Ondansetron (mentoned above) ae generaly proferred or treat ot ope
vt vomiia s 0, s e e PrmEagne Do .m
e fintic dugs e Meocpramide/Domperon r o usd o
e .
Prenctiuioes i e s a5 ot dgs can s b ud o o
i gents
e rkopaeine o ol e f 535 mg DS o 125 mg e o
einsinen o el o o 12525 g B0 or 05 e e o s pupose
oo s doparane D, ecepor and i ecpor bockng. sk
Promaianelss o i - orye

Droperidl can cause sedation. Soth Prochorperac peridol can precpitate
ctrmppanicol s ol and sl ot Oropeto o b
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+ Prochorperacine: 5 mg o 125 ma/m jecton: Stemati, Emidoxyn, Vometl
+ Droperidol: 25 ma/ml necion: Droperel

e—
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tong

 Answer Questions.
Describe Pathophysioogy of sthma with an approprat igure.
Clossfy ant-asthmatic drogs with one exsmple esch.

Wiie Pathophysioogy f COPD.

What are options or reatment of COPD?
Difretiatebetwen expectoants and anttussives.

Clssity drugs scting on peptic e it suable examples.

PRkl 3

escrve cinica ses, scherse ffecs nd crug iteactions of Pl
Clssity drugs cting o constipatin withsutable ampls.

10, Classiyativesand discuss thi ffects

L1 Whatis the ol o oral rehydroton therpy n dishoes?

12 Discuss use of ant-emetccrugs.

Short Answer
L Wite short noes o
) Selecive B, sgonists ® sabuamol
© Eohedine @ frawopiom
@ Theophyfine 0 Aerosol contosteoids
@ Cromolyn sodium. ) Montelkast
0 Statos astumascus 0 Mucokineic expecorants
) Mucolyic xpectoants @ sromhesine
) Misoprostol o sucatote
(o) Holcobocte pyor 9) Osmaic purgaties
@) rtont purgatives @ Lomost
oin-pectin @ Proboi
) Siuramine @ Chenodeorychlc acd

2. Whatisthe mechanism of acton f f: agonists?
3. How corcosterids help inbronchial asthma?
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Whatae st coll stassrs?
Wht re leukotriene moduiators?
Wht aresnt-tusves?

Wihat aredrug teractonsof ataci?
Wi is mechansof scton of Raitidine?
10, Comment on digestantors.

11, Viha re camintive rogs?

12 vina e emetc cruge?

s




Unit .2

CHEMOTHERAPY - |

Upon complon ofhis sction,th siudnt shoukd bo ol fo

+" Comprohend goneol pinciles of chemotharopy
Undartond phormacsiogy of iphonamider.

Undentond phermacslogy ofCorimorazse

Undrtod hmocrioy o ling it

ife
i

Avinoghcosdes

2.1 GENERAI CHEMOTHERAPY
Chemotherapy means restment of systamic/opical inection with drugs which have

Fraquenty,th seectve toxicty i rltve i natre It akes aantage of the bochemcal

&
e em i il aen e digs s n e ooy s we 50
b ckaned b fermeraion b ricoouprems Thse agens a6 et 8
atone o bt Bocemtostalc dp s e rowe nd epicion of 0
bactet and Infecton.On the ather

vl dasg e iy b ot o o bl romims

(i rgais v clsifo o prokaryte o ofbactri) o 35 aukayots (s of
et rfed Ny
Sitesan ction of Antibiotis:

it ot h vty f s b o S machanas 2
shown in ig. 21 Drugs which affect bacerial coll wallor membrane itegity and ONA
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sythess ar usally (ot ot shiys) bacerostatic

o ONA s
e

Py s RNA
e S

- =
[ st otora 5
e bon ot s proten synihesis
A .

i i

Fig. :1: Mechanisms of acton o antbiotics
nhbitonfbcuit ki

e oo morabc
sythess by binding 1 the one or m

1 carbapenems inhibit bacerial cll wal
ore of peiclin binding proteins (PBPs), which it
See g 21

an outging sty of cllwal autolysing enzymes.

ents and disupt the bactarial coll membrar
' ons o ke bk et T
1 of bacteri. Some -
e n gl ot
i o oson s . ot s
o e o col et Tl g f s mgs s it ergoserol
Sovtess vk deropd ey g ot

finglarbions The Amphotencn 8
ndaer s pomesly by
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+ nhibiton f ibosomal protei synthess

corsts o 555 5 i i whencomsndfom 105 bt il n e
and 405 subunits combine to form 805 sub-unit. Th

]
gy

Ttitn

e
Fig 2.2 Proten synthsis n bactria

®
10305 sub-unit of the ibosome followed by 505 sub-uni leading to 705 sub-unit.
T he
ibosome from the acceplor it (As1e) o the peptidyl sfe (Pste). This stage i

camying thecodes fo  specifc amino acd
=




Prarmacology "

A anter
St the - site of the complex by complmentry codon: anicodon paiing. The
incoming
enan

) step 2
e by complmentary base pinng
@ S0 K To ptie i (k) o0 e LA stinch o the Pl &

T A e o ot e e 1 e
which now consstsof four amino scd pptide

il the LRA at the A-site (with four amino acd chain) is vansiocated (o the
.

and relevant ant-codon atache 1o it The whale process i then repestd. Ouing
the proces of ranslocation, the ibosome moves on one codon roltve (o the

igle m-RNA tempise

s e s Mocoids s o ey o by
i ol i

s A Synthesis:
o el 20d bt o b by e e mchiens o

bicng Human beings cannot
s e T e ot kol bt sl s o el

o el sy el for o 10wt o bt o e
cabon tansers in nucec sid synhess. Sulphonanides. are structual analogues o p-

folc a6, thle growth cases.
Inividuly b 4 e bactesosta, bt when comine togeier (Comoazae

Alteing the base paiing properties of the template: Some topicaly spplied

DNA 1o inhibit s synhess. Acrflin, by intecaatng, doubles the dsance between

mi-paing between o bases.
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o 9 79 th sythesis of new DNA oA
ependentRNA.poymerase) syntesses 3l RNAE in prokaryotes from. their DNA; and
transcrption is 3 proces n which RNA is synhesised fom DNA.There are thee types of
RNAS m-RNA,RNA an 1-RNA (1bosomal RNA) The -RNA s ecessryfor:

@ Asambly o bosomes.

1) Binding o m-RNA to the functons bosoralunits,and

€ Forpeptidy chan ransfrprocess i the bosomes.

antbiotc ct by inhibiing fther DNA or A polymerase.

srands of
the athe enc. The problem of super cofing which comes in the way f bcteril DNA

DA d thn s th 1 e e procs of e, n G give

ok e e s e sy e sl bock o ey

ONA and prevent thei rep sy
s mechaniem.
ERIAL RESISTANCE TO AN

The population of mst of the bactera gets doubled i ust 30 inute. Hence it few
hours,
B can o gt v s o v of i 0

durstion The tem “antibotic talerance” is used when the anibiot no longer kil the

10 row s he ok Sopped i ressant miroogans mullp e he
esnce of i
Antbitic resistance coud be ntinsc (atura) or acquired. The acauied resistance

citr by gene e by iaiono by modfcatonin o mchrie T
mechaniem ae discussed
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+ Genetic methods of antbiotic resistance

e The spontanecus mutation in bcterisl cels occurs at & requency o about one per
il cel, Dt therapy of i, sesie iy de b h et o
contiue to grow resuting in“elction of mutans”.Such mutants coner resstance 1o
antbiotic. Such mutans creste 8 big cinical problem, especily in my
ki 2 T o o St R apimcees
organism (MSA)

Extra-chromosomal mechanisms: Plasmids © Plasmics are et chromosomal

readiy ranferc from one -plasid o anather plasmid o to hromosome. Much of the
drug resistance encountered in clnical practice s plasmid mediated. T is exeta by two.

(8 From One Bactrium to Anther
Th rasfe ofresistant genes can occur between bactera of the same specis. I occurs
through any one of th fllowing three methods:
(o) Conjugaton: I i the main mechaism for the spread of resistance or even mult-
g resistance.

Thsis

invade the host.
® ouing

transdcton, the

bacterium of the same spece. I s usual cosenved i th tansmission o esstant genes

etven srains o taphylococe and thatof septococe

(@ Transformation: This method s ofminimal clical eevance 1t involves the abifty of

relted or the same sain. The new DNA is then incorporated nto the genome of the
bacteria hich then becomes resitant.

(Genetic methods of antbitic rsistance re depicted inFig 23
e =
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o o s

Cononen

[y

Fig 2.3 Ganetic metho of antibotic resstance
®) Botwoon Plasmids o the Same Bacterium

) By transposons: These are DNA segments which cannot slf-replicate but can sl
frante between pasmids or from plasmid o chromosome. In this process the donor

1 om st e e e e e e S fpee 23 Sore
wmmwwmw and enterococc acquire resistance tansfered by
i co <o ¥y v rrocoml B o
prmtin
® By o
o a transposon, Mut-drug resistance s usually transmited by integrons. Exch integeon s
o5 small

recogiton .

Fuoroguinclone. Inegrons cannot promote.self-rnsier because they lack transporter
genes, but are commonly assocated with and work with tanposons and conjugative
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Biochemical Mochanis of Resistance o Antibiotics
These occur though folowing e mechanisms:
(8) An enzyme inactivating the antbiotic: This i experence i fctum antbiotcs
Chloramphenico nd aminoglycoside antbiotes.
E

aphylooccus oureus, Nelseia gonrthoea Hoemophylu infuenza and some enterc
am-negatie ods produce the enzyme lactamase whih deave the Bumm ting and

o cthrs have preerence forcéphalosporis. Tt the o estance & 1 ot comis
Newer actum antbotc e mono-bacums and carbapenems z el 35 thrfourth
qeneraton cephalosporins areresitant 1 thse enpymes.
Chioramphenico is inactated by the enzyme Choramphenical acetyl wansfease
The rgenes a
Eome on plasmids. See P 24. The Gram egatve. haceta et fue ol et

Fig. 2.4: Mechanism of bacteris resdonce
¢t by ce
nsess prsnt n both n G-t s G gty rgnsms.The st
ens v coted o s e aho o doaposr. e 7. 34
(®) Provention of drug accumulaton n the bactaium:
The el menivane may undrg iochemical aleaton,eter by ro i

i, fn e s ot ayeeean s comeny e £ ol
P oerginesa, S i . ourus, . pyogencs, . preumonia, N gonarhosa and mycobctera
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a5 el a enterococe These chvomosoml o plasid-mediated effe ansporer protins
protect the bacteil cll frm foreig chemical invasion and ar reguiated by 3 number of

teacycines
Some Gram-negative bacera b plasmic medited synhess of porn channcl, which

o e cumulsion ftekuyines horphercal, Aioghcasies nd B ocam
antbiotc See figure 248 an
(© By Mo of the Target site:

topoomerase i stered in case of Fuoroquinconas. eniclln-Biding-proteins (PBs) are

teplacement of oy e base patn DNA Seo igura 24 .

Resistance ako can occur by developing an aliamative pathway which bypasses the
rscton vt by e it w; uphonamide restance may occur fiom ovr-
producton of PABA and some eneri organisms wvade f-lactum anthiots by over-

roducingBlacamae S e 24t
@

i sch b o extargn sy e
umm“m er s te Saciis popiaion 1o comnu o eprsion fo

s S e bt hen 5 cloy reches 3 crical ety (a3 sl o
omiacion § reached nd gune wpreson e Sevral hermcal ditint clases of
35ignl molecles heve been Geniped i Gram-regate bacee Any g vhich can

oresstance 10 sntbions.
+ Dangers of Andbiotic Therapy

properyuse The harmful ffectsare s ollows:

Seecive toicy g nephrotoxcty by aminogycoside antibitcs.

Defiency of certain viamins g defcincy of iamin Kol cid.
Foetal damage by transplacental pasage eg. some antbotcs re resticed in
pregnancy.

A s sene of secury.
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e
portant characteristics which have 3 signficant nfuence on the frequency of
oo of it e sl
W By G 83

The MIC s the lowest anibiotc concenration which prevents the growth of
s st 34 ot ton et i sandars g ot of
10 chimt

ofthe

organism orpermissunval of ess than 015 of the inoculums.
Concentraton-Deper (cone

Some antbiotics are much more efece i Higher blood concensations are reached
pericly.
The aciy of Aminogycosides, Fluoroguinolones and Metrondazole ae concentaion
dependent.

+ Time Dependent Kiling ffect (TDKE)

duaton
The lngth o

s s I e of s g e i iy e o1 i s

concniaons e shoe M ot the nie el et e does.The ciy

T aiios e Peiclisand Vacomycin e e depenc
+ Post Antiiotic ffect (PA])

s Post. Antiviotic Efect (PAE Intis case,th inibition of bacerial orowth i seen even

is below MIC. Antbiots ke Aminaghycosides. luoroquinclons, Rfampici, Tevacyclnes
and i P PAE ogeinst most Gram-negative and some Gra
posive orgais

The anibitic,
follows:
+ Group : COKE with prolonged PAE

Anbiots s s rip Ut b mors iy s e om0
Ve el s MIC Mo o ghr de i vdr drag s can b

e et e coogy e Ao

Puginclne. Hevontale s od Hfangicn Consren uriegyeose
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+ Group I TOKE with shorts
In this group, serum concentrations should be kept above MICIEC for s long 35
Cindamycin,
thomycin) ond Cithomyein. §lactums wih shorter alffe are given at § hourly or
Sy s
- Gro

TOKE with prolonged PA
In this graup, Rhough the curston of antbscteral exposurs i important the ciicsl

osses longer and persstont PAE besides longer al-f. The examples are Agthromycin
nd Clitromyn.
AntimicobialSpectrum

againsta single o
v o spci o g ke N, i e cive st My
e, Sproctutes oy nd Rk e caled 3 o spcru
st ectrum antbiotic is more lkely to cause superinecton or
e o (W o dstong ol v f e g
Supernfection
The organisms present in GI are termed a5 normal mirosial flora of the ndvidusl

uich

induced dathoea and coi Superinection due to Costrdium
i s chacaed b by darboes
s This s observed with

anfested 3 antiotc. 1
e i urgus cn o 0

oyl g gersion Copaosports ad indamycn
Clssiiaton; Micrt

« bactera

+ sprochaetes

- cketsie

+ Chamyiae

+ Miscelaneous
Clasification of Cocc and Bacil

+ Gram posiive cox
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Sulphonamides are siructurs anslogues =1 Somm
of pamino 4 PABA). The
srucural simiarty i showun nFig 25
@ sutcomnien
e s s«umri simiariy
‘nd Sulfonamides

Mechanism of Action
Human cols are rely permeable o exogenously adminstaed folic acid but bactrial
et i This

e de ke i et b T v o o 2

i syl cid ) or ol which  n ioritcomrme responsble for
e O catal g Fom s i 5 e o il R O
e bt vwmmm-) S Sty o i o of e somponenes. s petine

L
ompcgron

e T el

e

mspapin . 0o
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Sulphonamides, entr the synthtic sequence in place of PABA by competig (o the

g of flc i which i of no se to boceri. Hence it exerts bacterostatc acton.

1t implied that antbcteial efects of sulphonamides can be ovrcome by ex

suphanamides Pus s rich in PABA. In additon, products of sue breakdown contain

Thos pus nd

products of ssue beakdown can antagoris acons of siphonamides.
« Clasiicaton:

« Oral sbsorbabiesulphonanides:

They are futhr su-diidd intofolwing thre ctegories.

@ Short acting suphonamides (al-ife &9 hoursy: 9. Suphacytine, Suphadiaine,
Sulphisorazole and Sulphamethizo

@ Inemedite i siphonmides Gl 101 b € Sdphameborc

o ol - S

+ AntimicrobialSpectrum

Sulphonamides re mainy active against Gram-negative bacli
Solmonell, Hoemophius_influenza, Vit ol

ke € coll,Shigll,
lera and Proteus mioblls (out ot

mmm Staphylococei, Meningococi, Sterpococe, € coli and Shigells
i morsit, SpporiiGs maarch oy e . o o
mutations that may cause one of the following:

%

+ Aleraton inthe nature of iy pteroic cid synhetase enzyme whih has  low
fntyfor suphonanidesor
Loss of permeabiity ofslphonamides ihrough bactersl membane or
Ansppearance of n aematve pathway or PABA synthsi.

s
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« Pharmacokinetics:

for loca efects on G, These are. neve sdminstered sub-cutaneously o invamusculry

of ol

body o ) e

placental barrer ‘good sccumdation in prosatic fid. Longer scing
sishrrides e Suppamebasoe wd Sipbdoine e Wt e brd 8%
a3

renl sy
+ Clinical Uses

Sulphanamides are rarely uied as single agents They are usaly used a foed dose
combinatons wih Trmethoprim or Pyimethamin Topial sulphonamides and those for

topica suphonamides.
« Absorbable Sulphonamides:
and

They can ol be used slone a5 3 drug of tird choice in condtons ke nocardiosis

+ Non-absorbable sulphonamides
Suphisorazole is widely used i the treatment of icerative coli and in heumtoid

S-amino saiic acd (-ASA, Mesaazne) and Sulphapyridine. S-ASA acts as 3 at

ASA.In case oftheumatoid artits, Suphapyridine s the actve component.

 Toialsiphonride
kol (% 27 0K o e of e 03

i vt o S G o el

conjonctnits.
Siver slphadiazine s relathely les tovc topical sulphonamide cintment and s

bacteis incuding Preudomonas. It siowy releases Ag" wheh also provides
.“‘.wn.\ ant- mm.\ acion, ' e ety b asbed o abrded
o produce systmic iy

2
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ot G e e & e o e o e
s mors i Cosid whi e o it b ot suhhunimms i

e . casen. . i of the e cabon anycte, and oy

Iniaton st he st of apication and ko cause acidosis.

+ Adverse

Toboung s st s it it
Crysaluriaand renal toicy.

+ Hypersnsitvity resctions.

« Kemicterus n neonates (o toic encephalopathy.

. Hoemolytc ansemi in ptents withdefciency of GEPD enzymel.
« Drug nteracions

Sulphonamides incresse the actiiy of oal_ antcoagulnts, suphonyires and
methotesste by dispiscing them from their proten-bindng sis. On the contrar,

+ Suphamethosazol 500 mg tat: Gantanol
Topicalsulphoriamides
+ Siphcetamide 10% 20% 30% ee drops: Albucid, Locu
L g % o So Shdone; S uphaicin
15+l 022 e S, Sidonspt
Mafenide: 1% crsm: St

T oo st combiatonswih aiporeie T e ozl
(geneic name) and o of Sophadenne. and Pyietrane o mala
s e bt

1t s & combinaton of Sulphamethorzole and Trmethoprim in 3 ftio of 51

imethoprim.
A tabiet vith double srength conains 800 mg and 160 g ofrespective dugs. Both the
ruge hove 3 hlf-fe of sbout 11 hours. The combination is bacterkidal 35 compared 1o
bactrostatc actviy of ach component. The combination has 3 wider spectum of
antbacteral actty and delays the development of bacteial resitanc. The synergisc

B
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his combinaton esuts due to blodkade of folc i synbess t o sies i
Sequence,Seefgur 2. The usualoraldose o doubl strenth Cotrmorazole (05)ablet s
one bl every 12 ours.
aprim is n snslogue of Timethoprim. When adinistered intavenously, lapim i
Trimethopr

oS8,
R'is sio highy active against Vancomycin-esstant Stophylococcs aureus (VRSA)
Strptococcuspreumona and some Gramnegatv bacters.
Cotrmonazole i ctve i olowing indicatons:
wrina

Cotrmoxazsie.DS tbltsgiven twice daly:

Jor e e 1 et i e prosai o i fcton o ety 5
continued for 612 wee
Respirator

ry "
at i o o Preamcass 4 msepha s, Ove 05 ke e+ o 3
st

an atemative to Cproloadn. A 10-12 week course eradicates carr sate of Somanela

Bacterial diarthosss and dysentery: Acse gasroenerts due 1o Shigel, Yersi
Entrocol s rhoes o o o 3 chlrsdo 1 Vo chots repand
welto Cotimoxazol i 3 aduf dose of DS tabettwice iy for 7 cays, Giproloxaci or
Norforacnar the drogs of choie fo s indicaton.

brin sbscess
e o Nocard.

pve (STDw): CotrimorazoleDS tabet twice adoy for 7 days
is the g of chice for chancrid due o Hoemephius ducreyi. Nom specfc rthrit,
Iymphogranuloma de to Chiamydia and qonorthoea due o Netseria gonorhece respond
o Cotrmosszle
Premnie. Conmozle s dug of ke (o waig prmots de o
carini i neutropenc and AIDS patets The drg i used 3 DS one bt
o s do o 2 wes o e, Ahamaay o O3 bl o Gy il
oy
idoris:

Catimosazole or o combinaton of Sulphadizine, Suphamerazine and
forreating melodoss caused by Burkholderia
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el yphoid fever, spsis An IV

perod of 60-90 minutes.

Proparations:
Gt 40 75« Tintitn 8 0 b, uptaraorie
Tinabeprin 40 ol $ i sapmor; i, Col
Soohametazse 3113 » Tamebopten 50 ey ok Bucin 55, Ct B8
o o, Gl 430 » Timaponn 80 iy 5 4 i
v

Oriprm
(Sulphamoe 400 mg + Trmethoprim 50 mg) tb, (Suphamorole 200 g +
Trmethoprim 40 mg)/ 5 ml suspension: Suprstol; (Sulphamorcle 500 mg +
Trmethoprim 160 mo) b Supristal O

2.4.1 Penicillins

bl Ths grp conds of e e Pencio, Cophpn
Nanabatams s Cubpenems.The s types v e

Peniciln was rignally cbtined from the fungus Penicilum nott
commarily s b ol iy s el g prihsgud
folowing important

A .,.mu.m consist of  suphur-onaining thiszoldine ring (A, fused with 3
plactam rng (®) 1o which 3 side chain s atached at poston 6 (NHCOR)

The sctive maiety o peniciin stucture i 6-amino peniclaic acid (6APA) which
Jined 03

thizoline ing (.S Fig
Large quanties of 6-APA are ,Mm fom cutures of Penicilium chysog
Various side chans (%) are nked o 6-APA. This leads 10 formation of various
sythetc penicilns Benzyl peicln (% = benzy) s e exampe.

Most of the peniclins are avaible 35 their sodiumpotassum sals o carboryl
9r0up o periclin.

a5 sstaine eessedepot jectons

w
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Lo, v

structure of penicillns
2 fing o peniciling can b degradd by B-ctamse enyme produced
by nvading bactei. The lactam rig can lso be hydrolsed by gastic cd. The

. The paa

can combine wih protens rom the host leading o formation of an anigen

e~

oot iy

=

Fig. 28 Degradation f pei

Mechanism of Action

Bactra have no machaism o regulate csmolary. They have o utlise 3 suppertie

osmati pressure of the envionmen. A s reslt, majoty of bater ae surounded by 3

chains See Fg. 29, his papidogycan aye envelopes the cll and does ot alow bacera
o swelland prevens ts desth due o
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ot caa
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Fm:
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> et

o Bz,

Poicare’
e e
B e ol
e el
e "

- o
.
e e o
) i o, DA, T prapepie Soe oo o 308

one pepie
peptde chin See fig. 25

- cased by el g s 035 oated o s il
enzyme n

inhibic BPs. The formation of an imperfct cll wll lexds t0
e e of i outide o e et st of Sacara.Sne rapd o wal
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ather than domant phase.

e b iy of panils i rser et G -posie thn G
eguive bucti s shom i . 210 Gampssie bacrs e ikt by f
peptidogican and teichoic aid (s pobiol phosphate poymer surrounding the
eriring, Ths pepidosan e s el s o fiscam it On o

e e i s o et o pepasghcn sl setven e . S
T 210 o ovtr memiane cots o Iponay s Wil P s

Pt Uimoonscerse
o o o o/;_-";

cn. e
[T e
omumu f-—o

Fig 210:Strucure of collwalls

assifcation and Antimicrobil Spectrum
Penciins re classifd sccoding o thir animicrosal spectrum. Within each of these
roups.

he groups re futhe sub-dnided ito acd stable nd 3cd b ctegory. See Tables 21
and 22 forfrther detas

antistaphylococca |
Add stable ‘Add labile ‘Add sable
PeniclinV peniciln G (benzy | Cloaciin oral ) | Methiclin 1M, )
(henogmethyl | penicl, 4. 1)
penicin) orah
P i B oo 0 s AT
e
= e e
Condepere | o
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Tl 22 Clicaon o etnded spacum Pl
aresensitive to B lactamase.

‘Agogiin parentera)
Narrow Spectrum Penicilins (See Table 21)

penicin- V and Piciln are natural penicilin. Both are §-lactamase sensitve, but
Peniclln V i ocd stable and can be gven raly. O the contary, Peicil s acid bl

depot nramuscuar preparatons o Priclin .
Pharmacokinetics (See Table22)

have o delayed but sustained absorption leaing (o prolonged half. After
"o those i serum.

exceptin eye prostate and CNS her th penetaton s por
il i ocreed by e ey 15 0% et s v bl esion
omenar ftraton. Probenecd blocks wbular secreton of Peniciln.
Vit ot e 204 e 2 b g by B r ot il nd
Dicociln are acid stable an can be gven oraly. Thei absorption s impalrd by food.
Nt & cwe by bty wisedon i el rd Dcrachn o it oy
both renal nd by route. Fudosailn s simiar to Dicociln

Atk i s
actamase
enionand Bocmas s e oy dsomadidon
Narrow. Jactamase sensitive
i i o i s e Pl v,m PG Thy s by e
a5 G o o 10 bl el afcie st et sy

acive againt Gram-negative baciland ba
+ Gt o, e reien e il sche s, S

» (phayngiis, otsmedi; _Streprococ neumonia)
i and S fowts 1o Evrcon (e boct

endocrdiis, SAB Combination with aminoglycoide antiiotc ke Gentamycin

works well o test enterococcl endocardts They are s effective against

fover,
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+ Gram —positue bacl.Penclin-G is the drug of choice for treating ifecions of

o Gpete: Bl onacs (g snd L moroosees
(il Lsenos) for dobars s 3 33 e, s s e
vl s e more el PrkSlerG. s eent 1o, Spvochees (e

ey

e, et mesgider meni) nd gorortoen
iecte i syt he saryees st .
skt s
Narrow Spectrum, lactamase Resistant Group:

i heir
antimicrobial specrum is smiar (0 that o Peniciln.G; but they are siionaly efectve

Methiclin resstant organisms have been labelled 55 MRSA. Nafcllin & prefered for
parentera use
ke ostromyeitis, septcsem, endocardits and calitis caused by susceptble srains of
saphylococel. In scdtion. Cosaciin can ko be used to teat mid saphylococel skin
infecton ke impetgo
Extended Spectrum Peniilns:

Al these Penciins e factamase senstive, but sminopeniciins ike Ampiciin and

and ae given by IV or M route. See Table 22.

v s sty ngesion o fod e Doy of gl
i

ot of Amoryclin impiciin shouldbe acmisteed ane hour before or e mesl,
il s tapeot comanomions i CB v s condiions
vyl daes nt. Hence Amosycln s not sutabl for trestng meningits T
on Sacampiciln and Talsmpiilin are pro-cruge of Amicln,
Bacampicln, Tolampicilin and Amosycin disurs he icesina for
ence ncidence of canoes s s

Corbencilin, Ticarcl, Piperaciln, Mezloclin and Adoclin are pareteral Peniclins
They

i e e Cabrin sk vl ndar s st i fomitin s34
bl o o e ghen r Vel hos S gt el 1 ek
antof s e b et

ove

of Gam-negaiie bactera. Se fiure 210 (5) hence they have an extended spectum
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Gt bl wih e Lied by smicperins - Gl perss

il U Sarnes 5ol el artoes ey ot st s
Fmdrors, il et indolepositve Proteus and other
e seros sty Fncinloeshve epocet Al o v
i o venig s - e, ot 1 sd ot gt o
Helicobacer pyfori i restng gostic nd dodena eer
Amoicinsnd Anoninwe e st S s, oo s
preumococc

Aron e (Coomickn sl Teuct) CabaodB o b
bsolet and s rplaced by Tercln It i acive gainst P iosa and

ant peudomonalpeniclins.

e n adiion,they re

Kiebilla - case of burs, septaemia UTL and i immonocompromised.patents &
ol i d o

i P s s n e of ok, ootk
P’ conts 0 g s 1 i of e = 625
il -

pen i
thon

Rt o P

« inactvation o piactam ing by -acamase
« Modiicaton of Pnicil Binding Protens (P8P
+ Reducton of Peniciln pemeabity o reach PBPs.
Acttionof anibitic efux mechaniems.
scamse o

Sulbactam (semi synhetc and Tazsbactam analogue of Sulbactam). They b ieversbly

of Pelin Thy can ot s et bcumaes whih e gl o
transfared crug resistance, such as those produced by Mt e Staphyloco

Sl T "we unile o ot dromosomaly e lacmaes fond
Enteoboctr, P enging trond Sera
oy o 200 vl s s a1 ghven bV o I, e e

+ Ampiciin;

Tarobactam + Pperaciln.
. =
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Addison of Cavulanic 3cid with Amoxycii extends the antimicrobial specrum agint.
Pacamase producing bactra, eg Sreptococcus pneumonize, H inflenza and Morasela

preumonia. (nosochomial preumonia, N gonorthone. (gonorthoes), anserobes(nta-
abdominal abscess, £ col, Prteus and Kebsel (UTY. Al Placiamase inhibior

Adverse ffocts:
(0 Hypersensiiity reacions:  5:8% patients receving_Peniclln_ experence
ypersenitty reactions. The malor antgenic determinant is paricloc ace, but minor

determinans like banzy pniciln o sodumbenzypeniciloae can aiso combine with host
proteins to became antigenic. Allrgc reactions are clasied nto thre sub-categaries a5
mentoned below:

o

i A, 25 i by i ot
incude urticars, ecting, sneeding and hinis. I few cases (005%),

¥
3
H
i
H
:

deter Maniestations incude. rash, fever and urticara and. raely
ngoneroic s s s ey 0 b
w These ocur st They
mediated by g8 and lght antibodies against maor antgenc determinants,
Maniestations incude. morbiiform, uicarl or enthemstosus eruptons, locsl
inflmmatoy eactons ymphadenopatry, sleenomegaly, serum sickness

@ GIT side effects: D with Ampciin than Amoxyclin,
qumvmlhn o g, s, st e bl ey oCon
feronlu
rsbencusefcs: Crachi cancu e sevaons of SGOT and SGPT.

Bersie . ol o kg i) . gh i
:-vhenm\lm e et el e ' bl pr o cu i

e escion hracrsod by s, o ol o colop, 1
e o s e poe
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Orug Interacions:
They areof two types: antagoisti and synrgistic
Antagonistc combinations:
+ Ol penicilns (Peniclin V. Ampicilin) may be anagorised by antbiotcs ke
Tetracyclnes, Choramphenicol, Eryhromycn: because they diminish bactericidal

penicilin and Aminoglycoides (eg Gentamyci) should ot be mied in the same

« Ampicin with Allopurinal may causenon-urcail macuiopapuar ash
« Hycroconisone inactvates Ampiclnf mixd in TV .
Synergstic ombinations:

« Blactamase iibitors exend the spectum of penicllns against facamase
producingcoce nd bacl.

Procane penclinG wih Gentamycin s 3 synergsic. combinaion. against

Stoptococeus vidins and Steptococcs focals

A fxed dose combinaton of Ampiclin/Amorycin 250 mg) with Clocciln 250
) s synergitc n postoperstve and respiatory nfections; however, this
combination s irations becouse. sub-herspeutic doses increase chanes. of
Preparations
Narrow.

ielins:
+ Soum Periclin.G:05 MU, 1MU incton: Benaylpen

)
Forifid Procine PericlinG: (Pocaine Peniciin 3 lac U + Sod Penicln G 1 ac U
inection PP
5 L2m penidure-1A
Pkl Pt O2ML 04 G2k Pt
:125 g, 250t 125 s ml dy syrp: Crystapen-y

Cloaciln: 250 mg. 500 gl njcton: Bloclox, Neodiox; 250 mg, 500 mg
250 mg, 500 m cap, 125 may3 i suspenson: Klox
Dicoacil: 250 mg, 500 mg cap:Kix-D
+ Fucoraclin: 250 m cap, 250 ma/vl jecton: Neoflox

=
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Extended Spectrum Penicling
Ao 250 mg 50mg o, 125 /o 1 M. Nevmes, G
et manylin 255 g+ Cloaclin 250 m Novacos Amryci 500

mg)ta, (mosycti 1 gm + Clawlonic 364 200 mg)il nection, (Amoxyclin 125

Symbio
mwm 250 mg, 500 ma cap, 125 ma/5 i ey syrup, 250 m 500 maal
1 Alberiin, Rosilin, Amplin (il 500 mg - Probenecid 500 mo)
"+ Cloaciin 250 mo) sp
wockox, Megspen, Resclox: (vl 3 9 + Suleciam 500 ) per vl
e s, S, Arpn
ampicil: 200 mg, 400 m
:nvb«uuﬂm Lo 5 et i bt

peclin 4 oo + Tuobco 560 gl o, Poch. Teaet oo
(Piperaciin 2 gm + Tazobctam 250 )/l inecton: Microtar, Tazar,Tazact
2.4.2 Cophalosporins

Penicling i i3 e membered ring. The six membered rng of Cephalosporis s that of

modifcaton at positon 3 and 7.

1 Structure of Cephl
Cophtpors are snkr 1o el 1 mcranis of st and sivrse o

ons,

Copospors e b spec f oy aganst Gm upt bt i
anaercoe: ored 1o, Penchis. owen, 1o Cephrgon s e syt
o el MRSA i ram i b

Medhnim o cton:

o et ek woll ot e o et e of o hos 0 cases
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actuation o autoysin enzyme leading to ysis of bactera Cephalosporins are bactercidl

Cephilosporins e cissfed into diferent o . Fist generaton were
et 1560 abowed by e ﬂyznz«a\m 7oL i gneaion 198 oot
et i
i G opl

vl n 5 cigry e Cphes (o, o o, Ceprioe
e ond o oo

Therdo ot

ot il o e bransices o sl el ot 3 s s

i Ty v et o vy, Pabened et e crominios md

inhibiing ther which s

2 houty, all aers are adminktersd on 6. houty b, Al are st 1o
Serision s piaomae

Cephalosporis have notable actity aganst Gram-posite coccl ke strepiococe

e o il negaie P il They v ot scive st Pomors
Sonarel, Errboc, e potie. Pt ot and Ko Ty e
Indoifa ety gae G pesis el Whl tey e e et s

Gt ot e petosok hy e i a3 eamob G megae

g are e for esient o Uk, minor sgococl
inecions or for fectons e el or sft e sbwess Ty are meicove m
e, Cophazo b vl baerparton I Ssue: b . he 1 of

Second Generston Cephalosporins:
The xanples in s cegy e Ceador (o, Ceosime (ol o g

Cefacor, Cefuosime axetl and Cefprea are orally acive with good biomalabily.
Cefuroime axtl i 3 pro-drug which i hydralysed by enzymes i intetina mucosa. Only
Cefuroxim crosses 885. Excep for Cefalo,these drugs are mre staie 1o actamise
degradaton. The nta-muscular injectons re palnful: hence intvencus route i prefered

increases hatIfeand lasma concentator
o grerain Cphporns e s st st G ot o nd
o 1 aampied 2 ok pemion o, They v a1 wdended e o G

et s and some gynaecogical nfections.
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coll and P mirablls. They are primaly wsed for ueatng upper respiratry

Celvorine i et o Flcamse oy et bacuts u

ecimse o N gronion, H s o & rumonis e &5 o 19

I against

Granvpositve coca like S preumonice, and S pyogenes, but not agaist § aureus

Cramanite st 10 Chrenie & e 1o st 515 he e o o
penclin

Eomneton bt e soanet g a3, Fr icns of G e e
organisms i and fourh generation drgs re prefered
TR i Sk

es i tis category are: Cefame (crl, Cfpodoxime (o Ceftbuten (oa
e oo et Colperone (Gaenah Cebore Ganied]

plasma hal e (78 hours) and high protein binding (S0%) hence t s administred once
i o

kone sre excrted though b and do not need any dose adstment i renol
insuficioncy, Urnay exceto is the major eliminaton route for other Cephalsporins and

i Cphpors. AT e g r il e 1 Gt by B cumaes
produced by Gram negatve bacters

e rgs e oty scie st Gram egeve coc, G negtie ot ot
anserces. They have an excelent aciy against N gonorrhooe, N meningtides, € coll
b, ifuce, K prtamon and > Mool otperasons s Cotasme s

bl s s St Hosephis pces. Ty s s st thn
frst generaton dugs agains Gran posiivecoce.

20mg s
efectiv i reatment of gonorthoea and chancroid. 5 excalent fo communiy. acquired

compicated UTh, abdomina sepsis and sepicaemias. I can be used 10 treat mut-dug

o s dy o o e i,

wims i3 sl for vy rengis vd cammrty e pesmons

A sieledos o G519 e Wt e i vesing garrion. I

ek 1 esptry, Qeki-uayfndomin fecton, spasi, naeob
Rospitat acqired infectons.

Ceftazidme. It actve aqainst S b and 8 frogls. 1t s used fo pseudomanal UTS,
- i s wow or pamicrom Tk
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aceraeriaand fectons i mmmocamprised paens. s 360 st i meningis
Gonorioss i septaem

negative bacil, Ceftaidme in assocation with Aminogycosde i 3 drg. of choice for
pseudomonl meningits.I s usfu for nosochomical nfections ls.

Cofiime and Cefpodoxima sre oraly actv i 3 dose of 200400 g D, Cefoime i

Cetpodonime

Cetiten, Cetainic and Cedioren pives re rly scve gast b G
posive and Gram -negative bcteria They o . communty acquired
ooty gty il and sen
infectons. Cadir is gven i a dose o 300 g BD; Cafibuten 2 400 mg once daiy nd
Celdtoren pvo i  dose of 400 g

In neutropenic febre immanccompromised patents, i genraton Cephalosporins

Should e usedwithcautin.
) Fourth Generation Cophalosporins:

Toe e o e 4 o arat,Copn e snd
Catazopan Gariers

in CSF. It s elminated to the extent of 85.90% hrough kidney. Other two drugs ae less
commonly used

They are resistant to degradation by several forms of Plctamase. They are acte
i actvy 2
i t that o thrd generation Cephalosporins bt they re highy active against Grarn-

They They are

) Fifth Ganeration Cephlosperins

They have slight difren nique mechanism of action. They ffctively b
inhibic penicilbinding protin23 (PBP-23) produced by MASA and p-mmm i s
pneumonia, vt

resstant § preumonia and Enterococcs). n adtin, thy retan the actiy of fourth
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They

avelimited actvity against anaerobes.

bacterial skin

renlly compromised patients None o them ntiit CYP4S0 cenzymes.
Adverse ffocts:

Hypersensiviy reactions.
Superinfection,pseudomembranous colts (PMC) and diathes.
ot sl

pssudolthiss (nly with Cefiizone).

Loca raton and pai after ntramuscar fecton.

interactions:

tacids doctesse sbsorptionof Cefacr, Cefdineand Cefpodoxime.
Food decteases orl sbsorprionof Cefurosime and Cefpodo

Cefoperszone, Cefotean and Celamandole can induce dslfram-type eacton
Sovt el et it oy deirogoes

iich areexcete through rena e

Combinatons of Cephalesporins wih Salbacam and Clawlaric 3cd have an
tendied specrum sgainst B-lacamase producing bactera.

Preparatc

First Ger

Cephalosporins:
Cefazolin: 250 mg, 500 mg, 1 vl njecton: Cezolin, Oizoin, Refl
Cephalesin: 250 g, 500 mg <ap, 100 m/mi dops, 125 m, 250 mg DT
Sporidex, Phexin,Coft.

3 b
cota odnil.
Cephracine 250 mg, 500 mg. 1 gmival njectn; Ceflad.

econd Semarton oplepoio:

o, Veret,

Distaclor,
Cefuroxime axtl 125 mg, 250 mg o Altaced, Pumoce, Ceftun; 250 mg, 750
ma, 15 gmival jcton Supacef, Altacef, Spze.

Cefprozi 250 mg, 500 mg tt: Orprosil.
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Third Genaration Cephalosporin:
i 107 20m9 o 50 g/ sy Topent Cof,Coftas.
Clpdsine 50 g 100 . 260 g o 30 sl d oy G,

;S sy S,
Cetibuten: 400 mg cap, 100 mays iy
Cotiore 10 1t Torcee ek, Spacioren.
Celoperszone: 250 m 1 gm, 2 gl njecton: Magnamyeln, 1 miil injcton
Megacet.

« Cefiriatone 250 g 500 mg, 1 gl nfection: Momocsf,Torocef, iplacet.
Ceftazidime: 500 o, 1 gmvil njecon: Fortum, Zidime,Oree
Ceftizoime: 250mg, 500 mg, 1 gmivial jecton:Ceizox, Edce.
= Cefotaime: 250 m, 500 mg, 1 il nectio: Omnatax, Omice!, Taim.
Fourth Generation Caphalosporins

= Cofepime: 500, 1 gl jection: Cefead, C

= Cefpirome 250 mg, 500 1 gmvil jecton:Refl, Bacrom,Forgen.
2.4.3 Chioramphenicol

Chorampherical_(Choromycet) s & broad specrum antbiotc derved_from

moiry.
Machanism of Acton and Resistance:
I inhibits bacterial protein yrthesis by binding 1o the 505 rbosomal sub-uit. 1 is

e of ol i sthsh, by Al e ichort 6
probably i esponsibl for associated host sy
i xin ikl s o g e
+ Rbosomal protecton which esults i decressed affity for the drug o the
ibosomal binding se
Dty oo,
P e s comosomd mdted Chmgheric
mmm i mtaboles Camghencal 1 n nacivs
AntimicobialSpectrum and Clnica Use:

ansercic bactra incding peniclinresstant 8 fogils. R is sio active 3ganst




Prermacoiooy Cnemotnespr
Because of bone marrow depression and aplsia, Choremphenicl is no justed for
minar m««‘m s st o g s

iy 1 e ot s st v . Howerr, i gonrion
Cephaosporins areprfere i s conditon.

of s, Over anibitcs s forveaing Sphod are Crofrac, Celtions,
Cefoperszone and Cefotwime.

Wi avd for seros s nfectons (phic an br sbcs) cxsed by

It topiclly used for tresting conjuncivtis an extenal e nfecions. When given

endothalimitis caused b sesive st

1 il ekl i o s, purfs o
for onal suspenson. The st is degraded into Choramy reatc pase in
ctanan st o sy o by o o it
e in et by compurmens chcing CSF. % & metaboloed i s By

Effects:
Folowing ae adverseefectson haematopoatc syt
+ Dose-relted bone marrow depression
+ Non-dose relsed dosyncratc apasic anaemia
+ Gray boby syndrome (sbdominaldistensio,progresive cyanoss,called gray body,
pothemi vomiing. s of e and cordomsn ot
+ Superfection
Orug nteractions:
+ Parcetamol ncreass biosualabilty of Choramphenico by 28%

morphine

(causing severeresiratoy epression) of Chorpropanide (causing hypoglcaemia)
and ofWarlain (causing bieeing).

Preparations:

2 gl njecton
e e dops, 1% eye ontment:  Paraxin;
t(mmn‘;nemnv TR Denegusre 318 e g o,
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The tem Macoldes means 3 mutmembered lctone g stuctre o wich ane or
more deosy- sogar molecules 3 atached. The protoype molecul is Entvomycin which

Stptomyces enthveus, The. other deratives are Routhromyan, Clarthromycin and
M 8 o oo oo s, sk s
Spiamyein s b ofociens

Mechanism of Actin:

growing peptde chan s ranslcated /shifed from the “A" (accepto) e (0 the P
gure 22 45 3 resul,
fowards right_relative to mRNA. Thus, the A" (acepior] ste, due (o inibitn of

amino acd.
bosomal units of mammalam cels. They do. nat permente through mitochondrial
nerbeaneof the host <ol Ths thy e Seectey oK o t imacing oo
and not 0 the ost el
ol 3y of thes dugs s enbced by line . becse s 3
s

wesly basc drugs and incressed pH resuls in mare uno o the dn
facitates penctatonnto bacters el
Resistance:

st o Macolies el fom modcaten of e e s n e 505
ibosomes. though & methlaton resction (rbosomal protecton) which. resuls i

eresed indin of e arog. M ysens s anter e fo redtance

memixane. Some resistant aneriabactericae prodice esterses enzymes which hycioyse
of eistant tlns n G positve organisms
Antibsctrial S

pectum:
Antimicobactris spactrum of Macroides ovelps much with that of Ampicilin, Thus,

tromycn can
againstvarius organisms s cted below:

S pncont s o it i
+ Gom Connebacterimdptherie, Bacilus oo, Listero
munnzymgmx and Clstridum tetani.
gative bacil: Legionell preumophis, Bordeela
et oo i, | oy Canyonr ot and o
pyort




+ Miscollaneous Ureaplasma urealicum,
Chiomydia rachomats, Chom and Clomyd pitac.
. about indidual acroldes 3 cited belaw:

vomycn

« Sraing resistant to Macroldes inchude Peptostreptococcus, Actnobacls Psteurels,

Fuscbactetum, 8 fogls, Mycoboctrum tbercioss, H i
Enterabaceracae (ncuing Saimonell

+ Clrtromycn, s noesed sy it Hormele ot Leirela
' influenzoe and Chiamyeia trachomatsas compared o Eyhvomycin.

i) Py el gt casorem aviom conpl 1 bproe. 0

« Renearin o e sctiy s . iz Moraele catatats,
Chianydio trachomats, Mycoplasma preumonia. Mycobocterium avum comple,

« Spiramycin is wesker than Exytromyin. However, s ighy effctive ogainst
lsma gond ond Cypresporidum,

Pharmacokinetics:
“Threare speial festresof dferent Microldes s ndicated elow:

enteric coated bl Food inereres with s absorption. Ester forms (sterate or
it socomat) o etr ke (ot s resant o gurc g
Solble salt It s avabie for nection

sl umnmud ndprosces g ocentonsn sl s idde
ear i, s a i 1 achiovs high concentation i aheolr macrophage

et tvouh bl ad st i e Ol % excreted i uine, e dossrok ned
dose adpsiment el e i s st 15 o

15 11 3cd stabie- Food does not intrfere with oal absorpion Due 10
oot i e, sl o e by s

*+ Glrtvoryd s ot dtve o Eyvomycin. I e ot 1 o
o ot s wi s . s G bur, Oy i g
i

T dr s metaolte e xceted trogh Kiey. Donge esment e

25
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it s o, 120 e s i i s o
Thpuic centons e sied i g, el sn o,

Phaguotes, marophages and robsts. Ciination hll e & o 66 hcun

i pemitsanc Gl dosng and shoening e dursto of ey o o

o e s s n i o P50 s i . s WMy

s T S e e s
Spiamycin is_incompltelyabsorbed I is given either onally or
vovenesy 1 o g i Ao wiept i CS. b s meablnd i e
and excreted 50% m th bie and 10% i urine. It s secreted though breast milk It

Therapeutic Uses:
Erythromycin:

Wit of ks ol it

« Agpca preumonia cause by Mycopiasma preumoni.

* Legiomnare’spreumorsa.

ing cough due to B pertussis.
« Eradicaion of Conyebocteium dipthrie from pharyngeal carers.
i second drug of choie fo reating follwing condiions
i (Foroquinclones e preferred)

= Chlamydil conunctiviis and it
Erytomycinis used as prophyais against endocrdiis during dental procedures in

It efctvely used to treat acute orofadl ifections in dentisty 35 an alemative

it it o sl dose 50 hours
Erythromyin has ant-infammatory effcts by decreasing pro-nflammatory ytokines
s

flross,cronic susiis and asthma
tiea
of diabetic astro-parsis. Motln simultes contacton of stomach leading to enhanced
c emptying.

Rosithromydn:
0 is similr to Exyivomycin but is preferd fo treatng offis media siusts and

e lss
potent againt B pertusis (whooping cough. Usual ora dos s 150 g at th nteal of 12
hous

B
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Clarithromycin:
s smarto

5 and s it o tres. The recommended dose i 200-500 mg 80, I
= e momned i it (4AD, My eros and Omepasole Gebc
ce
i
s almst smia to Clarbvomycin excapt that t s more acive aganst H inflenzae,
Horaelo ool o egarl s oy e e Chlomy o 2 et

o 550 1o baenor e

mycin:
s similar to Enthvomycin but resticted ony for Tooplosmo gondil 1o prevent

dose for 5 days.For tvoplasmoss,the dose i 23 MU e tes a dayfor 3 weeks, o be
repeated afera ap o 2 weeks l parturion
Adverse ffects:

Choestatc hepaits s _common with Enthromycin estolate. I i less with
Clarthromycinsnd ae with Athomycin

‘Severeepr-gastic pin du tosimulation o motin receptors

« Reversibectotoicty eaing o hesing loss; i

infsin.
Drug nteractions:
5 ing 1o increse in
vt s
Aathromycn

Etvomyinand Clrtromyin st P! sy ke
serum  levdls of Theophyline, Carbamazepine, Statns,
Ternsdon ard g e 1 epece g s
ot cause this terac

for degrading Digosin.
Preparations:

romyein:
A5 bse; 250 mg o Eysafe.

il 50, 40t 250 /s )y i 10 A
00mg 250 mg 100 mas oy sy <

B3
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+ 25 et e 40 mg g, 12 /s dy s, 100 mar s

© ot 501t 150 o R, Rt 50 g 150 g
S0/ g e,

L v 355 ma 50 v . 108 i 0 o 4 o M
Aaithal, Zathrin.
« Spiamycin:SMIU b, 0375 MIL/S ml suspersion: Revamycn.
2.4.5 Quinol
i 36 i  simple quinolone dervative, Erier, it was used commart
nfections cavsed by Gram-negatve sercbic microorganisms. 38.5% of Nalixc acid &
prtein bound. Hence 1o achieve sdequate serum concentaton, hgh dose needs (o

5

32 Fuoroquincines. They have broader antimicrobal actity with fever side effects and

2.4.6 Fluoroquinolones (FQs)
General chemical sructure of Foroquinclones (FQs) i presented in Fig, 212, 1t has
The

-

W )
\

Fig. 212 Structue of Fluoroquinclones
Mechanism of Acton:
s ener h bcr s b pasive fuson o i s, vl

e i the sy DA gy topimne ) on s vt el
Guan-posive {nterere vith the segaaton o repcated chromosomal ONA
e paci o e o e

Inhibition of bacterisl DNA gyrase lads to extensive lamenttion, vcuole formation
and degradtion o chromosomal DNA by exonuceases whase production is sgnaled by
amaged DA These acttes fead t bacercidl acton o FQs.

L The mammalan enzyme femoves positne supecoiing of eukaryotc ONA 10 prevent s
—_ . [ ——
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tangiing during replication. FQs inhit ekaryotc topoisomerase I only at relatvey hgh

i
e Cephalosporins, FQs ae clasifed into four generaions: st second, thid and
ot g oy e e
AntimicrobialSp
st genarion doaps 0y rolac) demonscate thes ity sgantfalowing
oios

oot st ot i, s Sl
Pl o s il S ogate s e o,
cgenel preumephic,psstomons consincsa onds

+ They are activeagainst Gram-positive bacl ke Bacls antracs.

ey ar el agas: yabcirum userloss, Chomydo vechmts ond

Thy hav o sty s MISA Soeptocacs reumonieand it
s "ot i oo, peces Tho o o8
v e

t of
bettr acthity against Gam-positve cocci m Skisoss et 1 ot
s R i ol i

guersion g hove b iy gt Govpose o e
S Sptyceen and s Mycobactrum tberaloss
K5 T s

They

(o ot
Fuaasnolns Ik Amingcasies s cocensaion dpendnt Koy 2

ot s, et whkh pardi (o 5. hours. Oy 1urh gunrsion deugs

dependable actity against anaerobes.

Resistar

Resistance s elted 1o muttions in the DNA ayase i Gram-negative bacteia and
oo ofponamate ¥ n G g bctone

oz S, Pelamones cngoos, aceris i nd some
e iaceoe aplay resstance though modfiaton of pori chamnel and. by
Govtopmentof sl mechr: A e mses . medied g oo
Tar e oty oo e




Pramacology rs—
FirstGaneration

tones:
o e ey ;o mi v O Pt

Lomefioracn

Pharmacol

systemic nfectons. For othr drugs, oal ioaaiabity ranges fom 80-100% An avrage.
binding s 20-40%

mocosl tiasues of GIT, gendor.uinary and resiatory tract, postte, ks, hear and
macrophges. They penetrte placentl barier and concentate in amiotic fud. They are

postatibiotc efect.

Norflosain i s potent than Cproflxacn an i not used t test systeic fecion
sicnd o oy gel G fectors o

s and Gra-posiive cocc are ot inhbted by Norforacn Oflo

et bewen Nosach nd oo i s iy oot Gram- n:«game

:
H
52'
3

fomiytlb by elrinely o pephs i fuchyl e
tisues beter and accumuiates n CSF. ko atains higher plasma concentation due 1o
beter dose

ke o i degn s i Ll
iy e e, i o
400 8 sy oo 53 331y £ e b e Tl

+ Saimonell typh nfectio: Ciprfloxadn (500 mg B X 10 days), Ofoaci (490 mg
X p

+ Sewaly Transmited Dseases (STOs): Norfoxac, Pelonacin (800 my each),

dose forteating N gonorrhoege. For canchrod (cused by H ducre, Cproforacn
500 mo B0 X 3 day) i useful. Ofioeacin (400 m dai X 7 days) s usefl againt
N,

o o ocins oo 500 01 o o 00
17980 X0 s, el 460 mg 0 X 7 oy and ametac 430 g
7y 1 s e s 2o Vs icons casd b

organisms.

£
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5 B0 X7 days),
& 7 10 day)

+ Anihvax Gprofloacin (500 m BD X 60 days)

Miscalaneous Uses:

= Pefoacin s peferrd fr meningtsdue to Gram-negative rganism

+ or chvonic bacteral prosatis: Cprofoac (500 g 80 X 28 doys), Ofloadn
300 mg 6D X 42 day) orPefloaci (400 m BD X 28 days,

*+ Chrooin s used pophlcialy i ooperc puens > inin G-
negat

Cortmac b wad fr i ool whrs rsdoreres onginss s 90
pathogen
Second Genaraton Fluoroquinolanes:
The exampes i thiscategory are Lavofloaci and Prfflsach.
. The bomaiably of e cgs i 95100% Thl protne

Pharmacokinetics:
i s por G045) i hrce v Gnviuton n body s and

elminaton s kidney:
« Therapeutic uses: Leofloxacin hs an extended spectrum of actiy 3gaist Gram-
positive baceria, especily Streptomyces. preumonioe, aypical pathogers ke
Chlaryde, Mgl nd o gt oo Ty e ey fcn
s Gamegeie o e oo, egel and

o et Ao
gy o
+ Community acquied preumoni.
+ Nesocomil preumonia
+ Acutesnsit,
+ Uncomplicted sk and st tsue nfectons.
+ Uncomplctedcomplicated UTL
* Cphnic prcice s ey dopnimen o Bl ot nd come
Yot o 50 oy o
i
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o, Pseudomones, Proteus, Hoemephius, lbsiela and Morwrello catarals . s 350
actve aginst Gram-positve organims e Sreptococus preumoni, Enerococcus and
lcaceus aurs 1 s ved o ol

rd Generation Fluoroqui

Pharmacoling rugs are readi absorbed from GI with almost
s bomataty, A e iy Seimded n o s and 1 e

ours; whie Sparixaci has a hal e of 18 hours.

TherapeuicUss: T dugs Fve enancd vy st Gam osive coc
e St prmonk, Sophyocs e Bk
st o ot o Ty ar e e 1o st prasmoni,
s s st of chonc bt UTs s s 1 ot Gy

H
ADS They e 3 o s ol ol e e e
wretiss n mols

The s dose schdle fr S s oding dse f 40 g on s dy

once s day, i that of Gtilxaci i 400 mg raly once dly.
Fourth Genertion Fuoroguinalones:
The amols n s cotegry e Moo, Towhorsc, Ao and
Finaforc

amacokinets, These s e vell st rly i o oty of
88.57%. They re primaly metabolsed by Iner by conpgator
Cliesion it e g (1015 rour lowinganc sty dsng. i
usialy_ gren inavenously whle Trowfloracn can be given ither oraly o
intavencusly
Ther

erapeut oxioacin esibits enanced actvy against. Stepoco
i syt Pl o vy ebgon oSt it

o el s
munity acquied presmonis.
+ et emcmutonsof ok bonchit.




Prermacoiooy Cnemotnespr

+ Acutebacterl st

ToatmnAeotosen & W e s g Copmreione’
good
Sy syt Pt oo Do s ey, ey e ered oy ot

preumoria,  communty  scquired  poeumoria,  complcated _inva-abdominal
Infecions/gynascolgica infctons and skinsft tisue inectons including dabetc oot

The usual dose 200 mg Vforaly one day.
Finaloacin s relativey new. 1 hs alowing charctrsic:
+ s an el sty s at i i s b more e

+ B bus ids specoum: g, Gom-ngeve s and sopic
pathogs
+ s etaielyongr e prmicingonc ey dos
Adverse Efocs to luoroquinolones:
The commonly observed advers reactions are eated to GIT, CNS and cardo-vasclar
e e dose dependen. T eflecs e mid snd do ot reed
Bacaminaton of theapy. Commanes vere secs re nases, voitng, darhoe,

Othr drg specific adversereactions areas follows:
+ Cprofoxac;damage to muscleigaments.
+ Lomefloacn: photo-sensity.
+ eloxaci: photo-sensiti,hepats-
 Sovhocic i, e o T g
Lavioaci: e prolongaton.

o e ks s s s

 Tonbocnntoasn: st
Drug Interations:
Toloung dug ot ben o

My Ca'

vk os e Chton e potio o
P cocenraion of Thoohyine i s by Qs doe 1 ot o s
o e metabolism.
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AL FQs iteract with Warlai resuling n s decreased metabolism and enanced

1A o ot o ds 8 srtytis (i, S
outide) and in_ patents = Yoo 1o e, Qe el
Ebronyi Gvpe aviiresants Aot Tetardin.

e st e o oo
dict

Contrain
pgrsisone
R
annythma or thoss haing hypokalzemia
Preparations:
First Genaraton FQs:
*+ Chrotonci 50 mg 10 g, 750 mg ths Cabect Clx, Zotn, Qb

et bteagleletiged

i o ol

oo 01 . Aok, g, 205 o

riverely

PR ———
e s 3 s Nk O O

+ Gt 807, 07,0t 50t s, 0 0

Socond Generaton FQs:
. vt G, ovo D5 25 g Ln 5%
« Prffossin: 600 mg tab Alpruf Puribact, Pruifact.
——

Gotilox.DPS, Gatiquin-DPS.

+ Gemifosaci: 320 mg tab:Zem, 6Q:320,Ger

+ Sparonadn - 200 g ta Rexpar, Sparbact, Sparfo, Sparox; 03% eye crops
o, Spardrops.

zorp:
Fourth Ganeration FQs:

a6, 400 mg/100 m ",
Masi-0Ps.
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vaitonsin ther cinical ity
R o o,

® " R

Tetagyine il o W

Chonewacycine a R )

Ontetagyine [l N o

oemechreoes a [l [
Mechanism of

) s i o G e . 8 e Sipe
by pash G thoughporn hmrel Orce s e bacrl o, ey e e
bactrial protan synhesis by bincing 1o their 305 rlosomal subunit and block the

e of aminos 0 o the (et st f oA fhasome complo S o
sl the peptide chain fos t o See fure 22 Teracycines ae bacteiostate. The
cair involved inacivetrarspor of teracycines i absent in mammalian el These drugs

tobactra
Al Speca

They e Bty st st ket lomya g, € wianats and ¢
preumanioe: ey e iy e i pochuces e el b ard
tecirents. Some ovr ,.Vp‘m Seogns e o g ot espama

rcopum st s et

Ctatant ae modesty nhite: however it has o cincl uity.
Al Grampositve and Gram-negatve cocci and_ Gram-negatve bcll ke € col

enterobocter,

ave now become resstant o tetracycies. Entomoeba ond Plasmodia are nhbited at

Higher concenttions
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Resisance:

+ Decressa el permeatiy ofthe g,

+ Ribosomal protecton and
+ Enymeticnsctivationof th dg.

st
a .
Tetracycines ae i intothee groups. Theysr s folows:
. i o '
and Oxyatacycine
+ Group I Intemedate acting ith hlf-ife of 12-13 hours.£g; Demedocylne and
Methocycine
Pharmacokinetics:

Ty are varialy bsorbed from GIT with signfcan. diferences in bioaalbiy:
Chonetracylne: (30%) Demecocycine, Ostetraydline and Tetracdine. (60-80%)

Doryyclneand Minocycine
Tetracycines are widely dstrbuted troughout the body tssues and fids except CSF.

clcum content
oy oyl og i bAoA

Thy are metabolsd i the kver nd are concetrted n he bie o excretd in urne.
Dosycclne and Minocycine are primarly excrted trough bie; hance they con b safely
impimen.

of e s e e o s ey my co, ey, Mool
vough saiva and teas. Al tetracycines are secrte though bresst milk and

it ot .

Clincal Uses:

yphoid fever (Ricktsial. pstacosis. ranuloma inguinsle, poeumoria (Camysia) non
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They are o effecivein the teatment of brcelosis (Bucllo abortu), uaroemia (-

conjuncitis, onspecifc urethits/cencts (C rochomat) and for abdominalthoracc
lesons (Actinomyces roe.
n o malaria (along

The recommended diy doses e as follows:
« Ouptetacycine 250 mg 6 houry.
« Demecocycine 300 mg 12 houry.

= Dorycelne 100 m 12 hourly on frst day folowed by 100 m diy.

« Minocyline 100 mg 12 houty.

Except for Damclocyclne and Methacycline, which sre iven ony orl, athrs can be.
adminstered ither oraly ot inavenously.

Do s prefrad o s ith rnl e, Deeccyne bl th
actions of ADH i renl twbules and i used inthe reatment of excess weatment of
il 100 ol 8 or 5 dy s i 10 st el i s

I s ko used for swimming pool granoma (ycobacteriom
i s o i il et
Adverse Efecs:

+ 0l sdisyan i e s v, guc g

Chvon e gl ool Speeiecin oy ,,m e
fckon of anddo g, v routs of S e o Cosriu dfcle
can cause enerocoti

+ Staining of deciduous and permanant teth 0 well 5 retardation of bone
e e e i s e o ot 5 hepe o
10years.
boodu

+ Bt nmum 7 Minooin, ot trmycins cn be tepeodc on
ronpede oy st o i e

« A spail rnal oyt Fancon's o ot W wraccoesare

8 opky . 1
Invaeres fcion can o et s ecton & pal, e
it nd s e v

+ Pulmanary sosnophic syndrome can occur even with 10 dy therapy. The efect s
revrsibe

e
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pigmentaton. Symptoms resoe aftr dscontinuaton

Demecicycine and Dasycycline can induce photo-sensity to Sunlight and UV
ght.

Demecicycine sntagonises rensl actons of ADH and can induce nephvogenic
S ki

o, ki s, g s o preptions e sspion f
tetracycines due o chelaion

= Administation of sodium bicarbonate s gasic pH and reduces absrption of
tevacycines

oftetacyine

+ Ty il sl fora which  produce i K thrrs ey my pleniie
antcosgulant efects of Wt

indicatons:

in enst
s of age e exiny e
et o e it
. Bemet\nmhm 150 3, 300 mg s Ledermycin.
« Doxycelne 50 ma, 100 mg, 200 mg cap: Dexy-1; 100 m cap: Lupidex; 100 mg
o e,

+ Minocyclne: 50 mo, 100 mg cap Cynommycin.

+ Oxyteacycin: 250 m, 500 ma cap, 50 mayim fection, 3% ki cntment, 1% ey
oiment Teramycin.

+ Tetracele 250 mg, 500 g ta: Hostacycine, Restecin,Subamycin.

o
gheoie bomd o s - mars Ao the arerdhel ey b
mmwwmmmpw centally between two amino suqars 35 ndicated n

2 reptomycin, the aminoaylto s sreptidine which i not placed
oy 1§ e Wl o h i . e, wHh n s o 0

T o e (]

Fig, 214 Sructur of aminoglycosides
2
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Fig 215: Structre of

ohcosds penevte e te bacrl el vl o prsbaic
space, tough porin charnels ffusion. Subsequenty, furthe

b gt A Hooprion i ok

These drugs bind to 305 nbozomal unt of the bactesa and prevent formaton of
“iniiation complex” which is prrequisite fo peptide syrthsis See figue 22. Lack of

0 e for bacerial growth
et of Impepe i compe s ks the vt of o
et ol s i s e s o moresoes T

oo oroms
Post-antb

ey o ot dpednt K, I ther st e
conanneione Hls  nrvg proporion oo

They possess

ot o oven when e er concenion s below C. T postombote

of 13 hours.
Single daly dosing for 4-5 dys s justifed in mast patnts having serous nfectons.
Hor

v Kot il g s
i o of e icny.whre slcion f st doe s il s
e e conbe o

Ve s e ghen g with o anibiots n ool
endocardis

ok e mchs e e o bl b
+ Smbess of pasmid-medated bcersl

in can inactvate
and
S vt

(e e encymes
wmes ae s o, prosphosanse

e
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« Decressa ansport of Aminoglycasidesinto bacteal yoplasm.
8y dlin o avion of he rceor rtin on S5 osomaluk boce of
et et et o1 35 o
m, =yl b g i oot et s e sl
Hence they have poor oral bioavalabiity. They 3 her - intrvenouly/

ey o 2 cmmensleyops. Ty e pooy i and poy o
bound. When given parentra

ndergo sny sgnficant metabolim. %095% of the pareteral dose is clesre by Kidney

they have which
makes them sutabl for Ui, Use of urinary akaliser ik sodium cirte incrases thei
efectivaness,becaus they are more acte inalkaine pH.

T excrton s diectly proportionlto creatinine clerance of the patent n patents
0 el e o il e 153 s ey e 264
They il removed by petoneal o haemadilyss. Dose adustment s needed
s wity ol oy
ris Spoctum:

Ty are primariy directed against Gram negatve serabsic bacli ik € col, Klebsel
Shgell, rtes i Eveabocr and eesdomones cengicsa, sxep ool
Only  few Gram-posiive coci like Staphylococcus ureus, Stepococcus viidins and 5

They are not effective against Gram-posiive bacil, Gram-negative cocc and
nserobes.
Individul Drugs and Clical Uses:

i 1
combinaton with an oal Teracycine, I s 1o used vt Penicln for sub-scute baceril

Gomamyc: 1t ok conmony v cen in comton wih A,

Tiarciin, and

forn immurcompised s s e i combirten i peniin. o pooc
s,

P o fecton i T s comtind.wih AmPGED ox Cevmon. for
preudomonl infection, i s combined with Ticarli. 1t s synegistc with Vang
oo enerococ ek g evrccoce endocari, hn pens e b
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7-10 days.Single dad dose of 5.7 m/X is equally efectve and lss toic. Topical, 01

in presenceofpus.
e s s o Gemamycin bt o atve s o d

emolyic steptoco e ercunged with Genumin, s st 10
Goptodon b mciain wiyres s e s achamogh oo ot n o
oy,

T o e[ (e L e oo
Adnetobacterwhich ar resistant t Gen

bnirfupbepuitaianii QR oy i 1o
inactivating ensymes and is 3 beter aematie to Gentamyin or :
ictons cusd by il o e, Prtamonas, Koot £t o S
aures. imibr to Gentamyein, t &
mler:hangmlﬂe i Gomamyincr Yaquym yregfeaind

Kansmyen: 15 ot0-0sc and nephro-xic 1 s 0 longer vsed,

MRk v b s o o et

Preu
abercioss,but wherculr

therapy. Usul dose s 75715 ma/Ko/day inramuscuarly or intavenously in two equally
ided doses ot 12 houry ntena.

Neomycin: It i used sither localy. T s 3 resticted oral use Leaving aside

hich are resistat
and some Gram-negatve bactei.It s flloning notsbl festures:

Neomycin with Poymyin soluton s used a 3n igant n the urinry bladder to
prevent bacteriua sssoiated with useof incwelng cthetr

s combine with Bacircnand Folymye o prevent et n mivor

combinations ae avaibl s intment o ye/er
s SR A T DA

i e it dose of L gm O r O, ong vt e s ko
hepatic com. It suppresses ammoni-producing colform bactrl floa; which
st s

=
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Fram s 2 ot o sk et ot e, sk
v ey s o i o ool ik
Paromomyein 1 3 dose of 1 gm QID oraly or two weeks,  can be used 1o reat

patients. It causes watery iarhoes and abdominal cramps which become sevee in AIDS
potens

Spectoomi= .t e by ity At do 0 03
{ntramusculry can be used 2 an temative testment or gonorhoes i patents who are
atergic t penicin.

« Nephrotaxicity: Neomydn, Gentamycn, Arikadn and Tobramyin are more

doys The toxit resuts n increase inceatinine el above 1.5 mg/dL. Concurrent
 of o s B i acye o sthr e s
e Polymypan, Cpltin and

vicly: Aminoglycosides cause impaiment o & cranial neve uncton They
accumulate in endolymph and periymph of the inner ear leading to imeversbie

f e whie cocle damge s ( bsing o nd i, Vs
{ouy i moe with Sueptomycn nd Geniamycn whie cole oy s more

v . e ity s worne by oo o Vo
Furosemide,Ehacrynic acd an reuced by calciom o

by displcng Ca™ from neuromusciar juncton and by several ther machansms

intavenous adminstraton of calcum gluconate o intramuscular adminstotin of

e T e e S
red to Amikaci, Gentamycin, Tobramycinand Netimcin.

[y

drops Bactigan, Garamycn, Genticyn.
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s

* o 20 0 80 il co Tt
o o, Toin, Tosck oty 43+ Dosmeta 019 o
o Tobw o et n.v-n—-_

+ Neomycin: 350 mg cap: Neomycin sulphate; (Neomycin suphate 3400 1U +
Polympan 8 10000 1+ Hydrocortsone 10 i ear drops: '
(Neomyin 3400 1 + Poympin  Gramicdin 0025 ma)/ml eye drops:

(Neomyin 3400 1U + Polymyan3 5000 U + Baciracin 400 U)/gm oimiment
rin; (Neosporn 5 g + Sactracn 250 10 + Sulphacetamide 60 mglgm.
dusting poucier: Nabasul

Desamethazane 05 ma)/ 5 mi eye/ear chops) Sofeacort (Framycetn 1% +
Deiamethasone 01%)crea Sofradex.
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Long Answer Questions:

L. Elaborst on sies and mechanism o action of antbitics.
2. Descrbe diferentsaps ofprtei synheis.

3. Whatare ifeent mechanisms for bacteril esistance to sntbiotis?
4. Descrbe principls of antbiotc dosing.

5. Descrbe pharmacology of Sulphonamides

5. Descrbedincluses o cotrmosazole

7. Descrbe pharmacologca actions o periclin.

5 Descrbe detis ofmechaism of actionofpeniclns.

9. Wit sutable exampls, sy ephulosporin

10, What are scese effectsand dng intractions o Cephalsporins?

11, Descrbe pharmacology of Chioramphenicol

12, Descrbe pharmacology of Macroide antibitics.

13, Descrbevariousgenerations f Flsoroquinolines withsutable exampls.
14, Descrbe thrapeutic sesof Nofoci.

s

[P u———

17, Descrbe pharmacologica cions o aminoglycoside anthiotic
Short Answer Questons:

L Whatre dangers o sntbioti therapy?

2. Whatis post-antibiotc efect (PAB7

3. Name groups o antbitics based an COKE, TOKE nd PAE

4 Whatis superinfection?

5. Whatis mechanism of scon f Suphanamides?

6 Clossiy Sulphonamides bsed on duraton of acton.

7. Whatis ntimicobial pectum of Suphonarides?

& Comment o phamacokinetcs of Suphonaides

5
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Chomotnaapy

.

Whatae g neraconsrlated o Suphonamides?
Justity combination of drugs i Cotimoazole

Clssity peniciis

Comment on pharmacokineicsofpeniclins.

Whatae actamase nibiors?

Enst dverse efcts 0 pericilin.

Comment onantagonistc drg intractons lated o peiclin
Comment onsynegistc combinations related o pericin.
Comment on it generation Cephalosporins:

Whatae speci eture o thid generation Cephalesporins?
Whatis mechanism of actionof Chloramphenicol?

Whatis amimicrobial spectrum of horamphericol?

Enkst dvers effcts o Chiorampherica.

Whatae drog ineracions related o Choramphericol
Whatis mechanism of ctionof Macroldes?

Describe antmicrobial pectum of Macroides.

Whatae adverse efects t Macrodes?

Whatare g neracons of Macrodes?

Comment on thrapeutic uses o Etvomycin.

Whatis Nalic acid?

Whatis mechanism of actionof uoroquingiones?

Wht i mechanis ofsction of tetracycines?

Whatis antimicrobial spectrum o eracycines?

Whatae adverse efects o teacycines”

Whatare drg ineracionsrlated o tevacycines?

Whatae contrainications eated t us o eracycines?
How aryeyclne/Minocycine difer rom other etcycines”
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37, Whatis mechaniem ofaction of Aminoglycosdes?
38, Whatsthe basis o post-antbitic efect caused by Aminoghycosids?
39, Comment on resistance to Aminogiycosdes

40, How Neomycindiflersfrom oter Aminoglycosides?

41 Comment on nephvotoxcy caused by Aminoglycosides.

42 Comment o toicty caused by Aminoglycosides

3. Comment on euromuscular bockade caused by Aminoghycosides.

s




Unit .3

CHEMOTHERAPY-

Upon complaon ofhis un, h sudent shoud b e o
« Understond phormocolgical acion of i ubercior .
Undorsond phormacsiogiclaciens of e eprtc drs.

Undorstond phermcslogical acions of an-ungol drugs.

Undorstond phermecsogiclacions of el g

Undenstond pharmacsogicol ocons of o heminic dugs

Undarstond pharmacslgiclacions of anmolore drogs
= Undarsand phormocological ctions of ant omoetic dugs

Tuberculsis s caused by Mycoboctrm tuberuloss. The infecton s usually due (o
inhalaton o infected croplet. nuce an ung s the fist target organ. Later, the infection
isseminates into other organs and the hypersnsiviy resction to micobil protins may

Have igh oxygen tension
Mycobacteracthe than M tubeculossare caled 0 atypical mycobocteria They are M
kanasi M merinum, M scrofulaceum and M vium complex (MAC)
A msor porton of tuberce bacl become inraceluar and say n macrophages. The

prfered o it resisance. Response t thrapy is sow. Anttubacular drugs are dhided

A First Lino Essential Drugs

The therapy normally beging with four fist e drugs Tsonazid + Rlampicin +
Pyrazinamide + Ethambuto for two menth followed by @ course of boniazid + Rfampicn
ot nest four months.They can be administred ethr daly o trce a week 35 shown In
Table 31

a
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1 ong resimen
Coegory1 i
New (ntated smesr_postis | e pase @
ey N AP+ PA + T8 folowed by cotrstin
Ko o g | e e o
w\mmn i
e i T
Damoray
[ caepory
Smerposisresiment group doe I phise @ 13 | Zmant N+
o o olowed by A e £
Tesment ore Conimnton e 5 o
fisinis Smomb ol ot | W« A
N
o e 10
Gotegoy
Now (unvented) smesrnegeve | arave phase 2 o | INF ¢ AP PZA
iy Tk sy B | olomeaby
Contuaton phase e

0 eoniazid GNH: sonizid (soncotnic acd hydrazide; INH) i & potent synthese an-
ubercis dug with sructuralresembiance o pyrdosine
i eynd

N it the synhess of mycolc acids, which are essndl companents of
b sl o P A Y e e
enzyme catalase peroidise convers i o biologically active fo o block the ynthesis of

mycolc acid
ranms ki, ey ke s iy n b i g
abercuoss and M konasic 1 o e bt s sy

v ad sk i

e responsibe fo actwation of INH. Another mechansm is though mutation in the
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Pharmacolinetics:

fids. CSF concenrations can reach upto 100% i the meninges are inflamed. It s
metbolsed in B by e erome Ve arfrss the relant prochc s s
isoniazd. Genetic variats have been absenved in s rte of N-acetion. They are 1

ctors il bl o 1 ot and o ocAArS wih 8 P bl of
3 hours. 70% of Indans re sow aceylators. The aceyiator status of an indidual may.

plasia concentration nomally remains sbove MIC
Adverse ffecs:

perphers neuits and hepatotosiyar he o major b, acetytor status-dependent
acverse efects.

[
in 2 dosoge o 10.40 m/day. Hepatotouty i higher above age aroup of 50.65 yers, in
persons with er

lossof in el of aminc:

s s
sdese olics e g s v, cushes, rrosomi

.,...mwu- changes and comisons n seure pron patent. Drug-induced systami
Iupus erytvomatosshas been report
orug

o
L. Aluminium hydrosde (rom antacid) inibi dbsorption f INH.
2 Alcohol ncresss he s o hepatits.

3. N inibits the metabolsm of Pherytoin and Carbamazepine.
Dose:

1o 60 m e vk o s et o el 600 o b shok b

ey, Destion of reament s led o drog-combinton
@
Riamyen.
Mechanism of Action and Resisance:

ol

is not yntheis. Mammalan RNA polymerase does not bind 1 the oo, Hi
sythests of ot cols fected, Th g is baceriidl for both ncellr and
exrcelliar o, I adliton, s 90 acive gai aures.
meningtides, H inflencoe, and Logionell 1t s go0d stenlising ond resance-

it mtaton 1 1508 gen,presentcn -su-un of RNA poymerse s prevering

5
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Pharmacoldnatics:

inflmed. T i excreted mainly though Iver o bile and undergoes enterohepatc
Greulton s 3 potent enzyme inducer
Dose and Cliical

et of ey g it apone.
60 m B0 o 2 dos) and  incae-ied

4
H
£
H
£

e
o ot s wih s,
Adverse ffects:

patens with underhying Ier disease. Fortuntely, i is dose dependent and reversible.
Occaionsl adverse ffects include rashes, I disturbances, diziness, atue and ke

ed crange colour o rne.
Interactions:

induces isofoms of cytochrome P450 enzymes. It acelerses mtabolsm of several
drugs ke ors contaceptives, ant-coaguiants and prtease nhbtrs used in HV patients,
which may resultin theapeutic e

o "
Karosi an M avum-introcelure.
Mechanism of Acton:
" o
muttions in

e e i ycabactr el ol syhess. Ol malaity f oot 80% 1 5

iy imsed oy it i 7
il Us:

it . commony wed s with I, Rfampicn and pyrainamide. i used e

1600 myday tice 3 week orall. 1 i olso used in combination with Clarhromycn and
Higher doses

are needed to reat tuberculous meningtis
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Adverse ffects:
fused

e discontinuation of drg. Perodic visual acuty tstingis desable durng treament I
ur ay

Mid G
(© Pyrazinamide (PZA): 1t i pyrazine derivatve of icotnamide. It is hepatotoxc. In
recced dose, 5 an important componentofan ubercuar herapy.

ochiomf Ao
e i b o dlon 1 s e 0 s
ik o by bacir pecariiae T acive mbale s
i an for

ok s b vo M et i e o 34 . gy s o
racebar yobactes. A cutation i th ene e v encode yanamdste
emome e epovbe o g, e i e G i by s dng
Combinaton her

Pharms

ki e wll shbed s ol iiisaion ad s il diuted in a ises

Effects:
s hepatotosc. It may cause hyperuicaemia and precipate gouty arthits. Other

advere s ek s v, et e and mlae. ok b vt

during pregnancy.

Dose:

When gven thice  week,the dosecanbe ncrease 10 2000 ma/day.
3.1.2 First Line Supplemental Drugs

b Sevptomye G s bt o9 s Oue o por percaton.
oceore. i i

Restance develops rapicy & sed s, Hence, othr st ine drgs ae gien orally

Tespectivly. Mechanism of acion 3nd tsiy & given in secion 2138, 35 one of the
ooveuste o

e g Wi o n St whr 0y of the s e g &
conrandic
s
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@
of scton spcou o sy ind e of st Tt 8 s wiance

+ ithas better activty agunst M ovium compex (WA,

« 1thas s longer plasma halffeof 48 hours.
i id st e o n cambiaon i P in e et o it
tuberclar infection T can be used in place of Aifampicin, both in the teatment of
iaratos o K fecad poiens. Th sdanage o Rsbot & n prventon and
e of s NAC. ecommended ocage s 00 o/t

iscolouaton of uie. 1t s an enzyme inducer and may docreas plasma concentatons of
e, ard ik congouns, peteme. MBS and nourueoute e
transerptas inhbitors but the efects re leser than Rfampicin. Puoconazole ncreases

@) Rifapentine: I i & strctural anaiogue of Riampicn with 3 plasm half-ie of 1315
ours. s mechanism of sction,cross estance, enyme inducton,toic prfie and clnical

ice weekiy 1t
bt

Woher than Rifabutn.

34,

¢ e s essance o st e sl suplemeny g hen oy
i s i et o

Fuorogir o are ot nesment o M bt cpecily in
ki s s Coroorn ORsac Lvlloch and Moalirson ot

beter
o e dovge e ot goot e e st bt conbiaton
eciers spaet sy e st nd Vi fcton v of ADS.

recommended dose for Cprofosacn ae 750 mg 8D oraly, or 500 mg TDS: o
Oferan e devs s 460 3 B oy, et o s of O and

e 840 g el Mol i it s ks o of gy
for dug susceptible tbercub

"
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@ A 1t s o0 aminogcosd with sgcant ety nd ety

restment of MAC in patets of AIDS_ Stains of M tuberculsis which are resitant to
Sueptomycn, aresensos to Ak The recommended doe s 15 g /K3/doy M or

D Capresmye 3 bl polpepde it It s e st
M tuberculoss, M kanasil and M aviam. Sine 1 s poory absorbed from GI, it as 10 be
o ey M s e k1 e of et betog

resstant uberculos.
(4 Ethlonamide: t = rrely usec. The cose is 1 gy It s tlerate becouse of

optic et It is 3l hepatotonc. The iy dose is 500750 g and lesds 1o faster

15 Pav Aol Acd PAS: 1 3 sl amdogue of AR I it
ot i sy ¥ b by i e omhck of

e GT ol
v o pin s, Recommeded deves w13 gy b 1 33
et

sythess. 1 s tubercuosatc to M uberciois 3nd i ko efective aguinst E <ol Saph

s iy e nchnged by e ey 1 s el s it g et
tubercor
e

S, 100
ma/day of viamin B (pyidone).
Treatment of Tuberculosis:
e v
complance of he pabk To Gort hy WH s recommended DYecy Qv
005 where n the he
e penin ot e prteson e dos 5wk o s st BOTS

e el R e Toomcons Cone oo (ATCPY T
el sl ghnin 2 31
able 31 o phases:

bacteia o minmise the chances for developing resistance 1o bing 3bout sputum
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I ctepory 1 patris e of 4 g g e phce st 1k of
developing resistance. When most of the baci are led, only two drogs used in

lesons 35 compared to sericusy il ptients of category 1 As  resul the sk of baceril

islow. The use of tree iugs inthe intensiv phse folowed by two drgs n the

contiuation phase can be eqully efctve. I category . the relapseretrestment group

v rgr e i e g o o onts lovd ot g

e month. In coninuation phse, hree drogs are used for five months. Ths, the totl
uraton ofthrapy s  moriths nstesd f et

of dugs Ths stge s difut o cre Asodaton of oher dexses le
ADS/dibetes/slcoss further complictes the problem. If the senstity of T8 bacl s

are prscrbe i olwing schecue:
. ForINH esistance:RMP + PZA + T8 for 12 morths.
« For RMP resistance: NH + PZA + T8 for 12 months.
+ for boh 1 o W it A o ET ¢ S Ehonaidd +

Chumoronit s o 1o ahold o s o ot ot

Rhong o et
200y o, o 2
o et o ¥t ok

et o e kg ooy s e DO, 4,2 or s T3 .
fe €78 may

hould receie INH 53 prophylas

berloss di o e of peforaon They iy be id i s s
adeauate chemotherapeutic covr as ndicated blow:

+ In patents of ADS withseious nss

+ I meninges or renal uberclosis or pleural effuson o minimise nflamation and

I ypersensitity resctionoccurs during therapy of 8.

improves
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Druge Active gainst aDs.
Macroide antbotcs vi Caritvomyin (00 mg B0 orally) and Athromycn (590 ma
00 oraly)

40, p
estment of MAC n patent of ADS.
parstions:

+ soniazd INHY 100 mg i 500 mg tb: Isomex forer INH 300 mg +

Pyridosine 10 mg) tab sokin-300.

Riampici: 150 mg, 300 mg, 450 mg, 600 mg cap, 100 may5 ml suspension: R-Cl;
00ms b o 450 b 150,805 4501

H
H
4
H
g
2
&
H
2
3t
g
]
5
£
g
]

3
g
H
3
§
$
i
]
g
H

Combipad (1 cap Rifampicin 450 mg + 2 tabs Pyrazinamide 750 mg + 1 ab
Shantut 507 oL 2 ok 0 . oy do T4 it
+isonazd

i 00 o My 0.
oy 80mg 5 iy i gt
Etionamide: 250 mg tb: Ethide, Mycotuf.
i e i A 0 e .8
+ Thacetazon  Thacetazone 150 mg + soniazd 300 ) taylsokin-T Forte.
32

ey 2 dew rnomions blcion st by o stk bk

e il oy comeqenceof it cebmdtd ity o st
indiiduas

the nose and sin lesion of the infected patents. The disease affects peripheral nenvous
system, th sinand varous tsues.

lary lprosy is o non-nectous type wih few il It s also called a5
wralod oy

Maltibacilary loprosy i an ifectious eprosy with numerous bacil I s 3o called 5
lepromatous prosy.
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Clasificaion:

Sullones Dapione.

ine Clfszimie.
Anttuberculr drugs: Rfampicin.
s ey et e e merstscor
o Fuoroquinalones: Oflotacin,Sparaxacn, Pefloacin
H Mimhd!s Clrtvomyci.

vacycine: Minocycine,

e
sone: It s closely elated o suphonamides and shares a comman mechaism of
oot of ] ke e ot K . B 6 te it
wsad dnug for both ypes 1 sed slone, resstance emerges i o
popsaton, pel o cue of oot kproy.Hene - vy comind m
e

s
FADS Fo rophylo 108 mdo o e e For nesr,Dussom 100 oy
combined with Timethoprim 15-20 mg/Ka/day for 21 days.

i el sbaorbed afer oral adminisration and is widely distriute

hroughout the

therapy is stopped. Sin heavly infected with M leproe may contain 10115 tmes Ngher

GUPD ey T sl e v o vl st g% Ot
acvere efects include nause, loss of appeite,prrts,dru feve,reversile neuropathy
oy
n cs s oy, o ot Ty e f v e
ok e s 1 o 3 s o,
vty s o of M oo i 35 o dkesion 1d

Corscosterids s adised to prevent neve damage. Type 2 reatons are 9o calld 35

is of brupt onset. exiting lsons enarg, becom red,inflamed and panful. Ths rescion
e ese it i o coracostrod o Thadomise, Colemin s owe

Clofazimine It s 3 phenazine dye which bind prefrental to mycobacterl DNA to
inhiit mycobacteral romth. T i 3 eprosttic drug wh ant-nflammatary propery. 1 s
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105 used for Dapsone resistant lprosy o who are ntlerant o Daf
Recommended 6o 1 50100 mydey oy T ot fec f ettt s

It oal absorptin s variable. Majo eimintion s though foeces. It piasma half e i
6070 hours s widely distributed in tssues incuding phagocyes
T w1 v e e ot B e i of i wpicly

it i
eyl e st o o b it gy, W b
s e oyt et o

el 1 b o 15 4 e iy s sy purs o

reduced. Usual daily oral dose i lepromatous lprosy s 600 maday but sngle 600
mo/menth dose s prefere n combinaton therapy in order o reduce hepatotoxcy and
the chanceof angymatic nducton

M lepe w3 period o tree weeks. Honever i s used 2 3n lteratie dng fo the

e ghly ctve

i the oy
inaorsl e can kil 999%

Minocyline: I s one ofth ttacycines withsciy against M lprae. 1 s es actie

because
of s advese effects, than Minocyclne in 3 dose of 100 m/day can be substiuted in
sandrd regimen

WHO Regimen

ous)leprosy: Dapsone 100 mg iy + Clofazimine 50

oy 404 o 29 gy e 1305 on 30 do 23 4y - i 30

mg once  manthfor 24 mont

For paucibacilry (tberculoid) leprosy: Dspsone 100 g day + Rfampicin 600

ma, once 3 month is to be given for & months. If Dapscne s no tolerated then,
5 oy (29

Ldiys) maybe ubstiuted i place o Dapsone.
e
9 i s ot sl b of st o e hn e
50 mg daly < Ofaracn 400 m dly + Minacyine 100 mg cay shous be
gven orfist  months theresftr,Clofzimine 50 mg dady + Ofloracn 400 mg
ay or Minocycline 100 g iy shoud b foled for 18 months
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() When Coizinine cannot b givn because of skin pigmentation or sbdominal
pai. then Dapsone 100 mg daiy + Oflsacin 400 mg day or Minccycine

tions:
+ Dopsane: 25 mg, 50 mg, 100 mg a:Dapsone.

H
H
H
H
§
H
H
H
i
]
H

« Thaidomide: 50mo, 100 cap-Thycad, Thalods.
Rifampici: 150 mg, 300 mg. 450 mg, 600 mg cop 100 /5 i suspension:R-

300 ma. 450 g 600 mg tab/cap: o 450 mg tb, 150 mg, 300 mg 450 mg cap,
100 mg/s ml suspension Rimactane.

Ot 100 g 240 g, 40 mp 50/ il spenion, 00 /0 i
s Ol T

Sparbact,Sparl
v S0, 7 e i, o, s,
Minogycine: 0 mg, 100 mg cap: Cynomyeln.

it oo of popbdoghns boued by o membeae i o o1 godbd
b ol in et el o e hided o o fr e 5

™ e Ty e by bl T ony ahgerc youst s ol
Deoformans which causes meningits.
2 Yot B fng oy ro prty e et nd gty W fmers ol s
o bl

group i
st chochai At e I i aagy W ot
e oot s oo b e S vl
tinea vesicolo,

Mouids:
ks e a0 ey To e g, Mxmrpomm

et i s sub-casfadacording to b st 9 Tinea ot (e
s ) T comors G T s o T manarm e g e
foot) and 7 unguium (nals). Th systemic fungal infecton of Asprglls
Cuses pulmonan ssperghois.

4. Dimorphic fungk: These can grow 3s laments o as yeasts. Most fungi causing

£ oot Gl e cotioryrie b pmorey il
s dermatdes (bstomycosis in preumonit). Ancther n

e
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Closicaton:

Inhibitio offungal cll wallsynthesi (echinocandins g Caspolungin

Inhbition o sterol synthsis alylamine group) eg Terbnafine.

Inhiiton of nucec acid synthesis g 5 fucyosine.
Disuption f mtaic sindle eg Gris

rugs for Systemic Infectons
Individusl D
Echinocandins: Three chugs in this category e vsed: Caspolungin, Miafungin and
Anidolafingin
Action:

-
ot f e cellwlof sscepble g See .31 Mommain el dos ot
bty

e ——ee
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Therapeutic us: Thy are sed fo th testment of invasive Aspegils nfcton and

orlly bsorbed: hence s infused slowy. Intaly, 70 m is infused slowy followed by S0

mo/doy. It el lrsted,
Adverse Conman wvre s e o, ol e
saton of warin, fushing, headache and rashes. A combination of

y
rug imeractions: Enyme inducers incresse the cearance of Cospofungn: whie
Caspofungin ncresss the learance o Tacrolm
oo ot eitoin e mre P Cpohngn
(polyene group)
doublebonds song with  largelctone ring
acton

Machan
mphotercin 8 binds (o ergosterol, 3 fungal cel mambrane sterol and alers the

S gt ad o g i mcoicis ko kg o ok
e S e S he dup hs s ofy 1 cheleerl, wheh 5 cmpo
iy, Resistance
Fungiwhich ack

ergostro arenot susceptible o Amphorericn 8.
Pharmacokinetics:
s poorly sbsorbed from GIT. Oral scmintaton i effectve orly against fungal

IV ifusion. 1 i nsoble in water an i prepare 3  collidal sspension with sodum
decaycholate for IV infusion, I has recuced rik of nephrotoscty. Pesk antfungal actviy

plasma proteins on in tssues which conain cholesterol i ther membrane. Most of the
g is metabolsed in lverand sowty excreted by kidney over aperod o sevral days.
plasna haltfe is about 15 days. Dose adjustments are not needed in renal or hepatic
impsiment.

it

monly used 10 treat srous disseminatd yeast roup an some moud
o of e lecirs b mmmecampied pos s st el 10

Tttt ok
+ Mocormycosis an opportuistic fungal nfecon in ungs.
Dt vlprﬂ\ypvagveﬂmghmap\mm;\s
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gy progrsive_ ocddomyods. merioges cocddompods and
parscoccidiodomycoss in mmunosuppresed patents

+ Rapidyprogressive blastomycosis

+ NomAIDS cyplococcal meningits.

= Oropharyngesl candidvsis and cutaneous candidasis 35 atopical cream, loton or

injcton
=t rosrve drug for Ko azar and mucocutaneousshmaniasis.

infusion in 5% glucose fo 4 hours. Amphotericin and Flucytosine have synergitc acton

ke Miconazol can be coninued.
Advrse ffects

« Hypochvonie normocyic anaemia.

= intathecl administaton may cause arachnoiits and seizures.

+ oot d

« nfusion related toriciy is manfested z chil, tachyproes, fever, vomting and
e ypotension Anapyacs s re.

Drug nteractions:
Flgosine has symergitic acion with Amphotericn-b. Aminogycosides and other
ureics
Chould be avoided.
Group:

iszle.

et belong o riazole group.
Mechanism of Acton:
These antfungal drugs bind to the fungsl cytochrome P-450-dependent 140

figure 1 As 3 et ungal coll membrane becomes leky. They nhbi funga respiraton
i

m and
o teconzse.other dgs e ozl Pzl Voo
and Pencasl hve s v pectrm

possile mechanism
Ao s




acokinetcs
1t well absorbed from GIT i the contents ae acdc s bioavalabily s reduced n

plasma hlf e is £:10 hours but sturation of metabolim occurs oy, Once- a- day
o s posbl. Oyl smours o g s i i benc .1t e i
restment of fungal st

e o et e i istoplsmsts an cocodomycsts 1 e sent

candiais in paints of ADS. or this pupose f s gen ool I inefectve in the

o ffecs:
[k coes e o ad e bt the sl o b mimiod 1 s ke
m et 1 . it b of oo and el e ey o 1
ascomecia o s ad e el ot
Ineractions:

Hencet cavsesfllowing iterctons:
lesding o atalventricular forlation and athyma

M Coh et et oo

+ kgl s Py S embote f mesl s s 5
acy

18010 casesfllowing other intractios:

« H, eceptor blockers (eg Raniidine), proton pump iniitors (eg Omeprazci) and

It should ot be used with Amphotericn5, because depleton of membrane
ergosteroreduces binding stesfor Amphoterion &

Fluconazol

Pharmacol
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rug s excreted unchanged inurine, whie sbout 10% i excreted unchanged i th faeces.

microsomal enzymes. It can b given ral s well s pareterly.
Therapeuti Uses:

When gion ey, & in mimen of whongil costungel
enic cndos. A e g o f e 13 e
gk gl S ey fr menngen

105 wel tolerated. Nausea, vomitng, diarhoes, headache and rashes have been
g, onplorged sy, e s s and i fave b
served, Sin ecton mammalian cytochrome P-450 enzymes, eI no
g oo i b
ke

Pharmacoldnetics:

sbsorp
i e by 5 050% W v o 990 mder P
st et for .1 s melsd n e ard o i, 1 s 3 g

llfe of 3035 hous. 1t s mare pecc for g pocome. P50 dpe
Le-ademethyise

peutic Uses:
10 is mest usefu in long-term suppressive testment of dsseminated or chvonic or
pulmonary hisopiasmosi in AIDS paients. 1 s uefu n ral reatment of non-mering

4 o s U B Aol
et

rephaynge s ot e o o T o, gl et
infectons (1 unguium) and extensive T versicolr. I s @ drug of choce for eaument of

200-400mg once daiy.
Adverse Effcts:

Higherdoses may

o Hraconszoe hve been reported,
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Drug Interactions:
Following drug ineractions have been reported:
+ Absorpion of Tuaconazole s impaired by antacds, H; blockers, proton pump
intibitorsan dugs conaining bufers
Ciapride, Astemizoe and

these drgs.

e

foviprnediE

5 hours. Dosage reducion is necessry n sevre hepatic insuficiency but not with renl
insuficincy.

Uses:
s drug of choke for invasive aspergilosis I s most usefl in owsophagesl

Senitv o Vorconszol. Recommended dose s 200 mg wice 3 day.
Advrse ffects:

Blared vision, atered colour parception and photophobia have been repored. The

hepor Have been reported. On prolonged us,  has been reportd o cause
sl i

19
Iibtors or inducers of CYP2CI9 may increse or decresse Vorconazol pasma
concentaton. Rfampicin, Ridoutn, Phenytoin and Rionavir accserae metabolsm of
Vorkonazole and reduce 15 fficacy. Metabosm of Sirolimus, Tacrolmus, Cycosporin and
Wi 5 retrded by Vorkonaeo edin o s St sccmssion G
uice may increase serum Vriconszolelves

Posaconszole

harmacokinetics:
1 vl st nd e bt whn ke vty food s e

o ot ot sl ol o 5100 8.
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Therapeutic Uses:
1t has broad spectrum actity againt candids, sspergilus infotons in severely

an aermatv forfluconazole-resstant orophanngeal candidass.
Adverse Effects:
s wel tleated but causs headache, GIT distess and occasional eeation of er
inibits CYP3A4 iorymes and may increase plasma levels of Tacromus and
Crlsponn essing o er vy
Flueytosine (50
s 0 Muorinated anlogue of cytosine and is structurllyrelsed to anticancer agent

S-orursch i e of st sy a0 § poent ol gt
hanism o Acton:

S fuorouns s

of e e iymidjee ivease " bode e omain of (mides
gt rom deopuridne monophashate. I s gl DA s e

S5 oS errsc 44 st e g s iy e 10 g 2 1o
host.

Pharmacokinetics:

Ther
s Qrrly s 3 3 g of cominton thry song v Aot for
candidoss and coyptococcal meningits Lsed with Tiaconazolefor

Gramobiasonycoss. When vied .\w, rampecic ke o resance e comon

leading o

e lotgooviritbiod oo et

reduction of dose of Amphotericin8. Recommended oral dose f 50-150 ma/Kg/day in

every § hour.

Efects:
s mior sty s bone marow depssion lesing 1o ekopers and
iy

ool recion e el of e g Skt e sy mantored
patients wih renal nsuficency. A sivaton enzymes ond. revrsble
Repatomegaly may occur nfew patients. i may cause nause, vomiing, epigstc distress
and sin s,
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Drugs for Supericil Ifectons (Systemic:

but to eat superidal mycoss eg candids's and dermatophytoses fgwor, tinea

icvarao
Micronsation and ingesion with 8 acy food mproves s bioawalabilty. Most of the

binds o keatin precursor cels and newly synthesied ket in the statum
comaum o skin, air and s making hem resistant o fungal inasion.
Mechaniem o Action:

Sen figure 3.1t s bin 1o ety synthsized kerain.
Therapeutic Uses:

I o s i in e esment of demstohyiss cased . Moo

of sy deerds o s of cion s i sl o, onr ez 4 ek

eplacement of fungal infected keratn by fresh kerat. Nail nectons requie

et

ol doses,
Efocts:

| Veaache. nause vomiing sttty ard peipher neuis e conmen

s ot v 5o e
Drug Interactions:

Terinafin

1t 3 ynthetic alyamin group of antungl agents

i oralbioavadabity i 50-70% I i ighly ipophilc and keratophic resuing i high
of
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Mechanism of Action:

figure 31. Reduced anostero decreases ergosterol production which affecs int

S o gl o et X o s st otk g s
ke eporese n roceame P50 depeden 140 demetse nyme

e 1 i ertoplc snd i

Therapeutic Uses:

Rean ko
b, oy 1 usd 1o ueat onychamyods of foe nangr v whle
anﬂy,\luuudmveﬂ ines nfection ke ringworm, athee oot et I also usefl or
pical testment o cutaneous cancicassan piyiass vesiolor
ovrne e

GIT upset and levtion of er enzymes. Rarely, ft may covse
symptomatic hepatobiiary dysfunction.

Pt 4 po ol g ks S skt et o,

st vith Arhehet .1 5 150 1ok o s . ity 1 et
o G and v s

membrane or GIT. When taken oraly.

tste

Topical Asoles: The wmpies in ths category e Gotrmazole, Miconazole,
ez, Baonszl, iz, sz, Sukonszs Tercouioe,Toconsse
and Setconl

e e s st g, pdi, e e, s v
cwaneous. orophanges and whovginal canddisis Aborpion s regigble snd

25 vagial abet.

Toral Abanis e cnpls i ths cugry s Teiaion, Bt rd
Nttfne, Naffin i avaiable 9 1% cresm fo topicl se for claneous dematophytoss
i fcion. Bt s Scuraly vt Nt s ol o 1
Terbinafine
is 50 used 3 1% cream for teatment of tne podis,tinea crurs,thea corporis and tinea
verscoor
Gdepo 1 & snlite . 1% o s ot bt il et of
dermatomycoss cutansous candidiaisan tines versicalor. Hgher concentaton (5% o
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olnaftate t s @ synthetic aniungal chug. It distorts hyphae and myceia grouth of
ysa\\ ke fungi and moukds. It s efecive in the topical retment of dematomycoss and

Clloguinel: 1t canbe used opical o reat dermatophycosis,tiea barbae, seborfiosic
demaits s gy et s s ek 5 ag cram for il and
o g K e 5%
i and e tioaphate: S ot s 3 wek it s
208 st sl wice Sl b 8 ot 5 in pyriasis vsiolor It s not
usefl in other superfcal mycosis. Benzoic acd is oo 3 weak fungisati It i used n
named Whtield

o When i cd
o the

ol
proparat

mm.m 20 mg b Fungd, N, Fnazl; 2 crom, 2 st
Jmpoo: Danru; 2%t Hyphora
< 50 mg. 100 mg, 150 mg, 200
1m0 cap, 2 mg/mi 1V nfsin: Sysean.
rsconazole: 100 mg cap: Canditral, Candistat, Sporanos: 100 mg €3, 10 ma/m
asper.

Vormazie: 0 250 o 20 ol i Vi Ve
Grieoluin 250 gt Grisovie- £

et 50w s gk, L, o, o 1% s B,

Fungotek.

Nystati: lac U, 11ac U vaginal b, 1l Ujam ointent: Mycostatin 1 Lac /g ey

ortment Nystn.

+ Glotnmazole: % loton cream, powder. Surfaz, Condid.

+ Econazole: 1 ceam: Ecoderm; 150 m vaginal b Ecanel.

Zole.

+ Terconszoe 0% vaginlcream Gino-Terazol.
Senaconazol: 2% cream: Onabet,
Butensfine: 1% crea: Butop, Fintop.
Ciopiox 1% cream:Olamin, Barafen.
Tolmfate. 10 mo/ml sciuton: Tinaderm, Tokol; (lohafiate
seamtuone 0t g + Gemamyin g+ Idochraoyinoe 10 )
- Quinaderm.



any diesee. it of 3 L
genme of nucic 364 (other

NA or DNA) conained in 3 proten Cors s

shelcalled capsid In many vr e

s sumounded by a ipoproten

membrane caed See

32 Th ol SIS 0TS g 0

capsd + enveope) s caled 35 o

o the s s part,
i i active oy when it i withi the has cll. Hence thy are cale 34 oblgte

It e o sy ol ke St ot e i
pimirge o idently a
ShE sk i o

Gitnton

e i 23 VA vises and RNA viuss depending on Whch genmic
i e

o —
L

2. Hepadna viruses: Theycausehepat
3 mw..wm,.vw.m“m.mm.mu
(o orpes Simple Vi Type 1 4V 3 vl e s b, il
Cncepaits and hrpes
1 s Sl Ve T 45V 211 couses gl erpes

(&) Cromegaoes UV 1 e o s
(€ e B s (VY o lctions manansclas, <l phoma.
4. Popilloma viruses: They case wors
Porviruses They cause smal po
€. Pare i Tag s v fctosm, i s

Vieuses:

Following RNA viuses ar clnicaly important.

L. Picoma vinses: They incude Pollvis causing polio and Hepotovins causing
hepatits A
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2 sc
o
3. Paramycoviruse: They include Rublovius caving mumps: Modbilus couing

4. Rhabdoviruses: They cause rbies.
. Aot Thy e atvopod some s wich e Togo (e
Ckung s 30 scaphal Foog casiny deng i yoow et

Snd Buryovis cavsingencephlts

6. Rotavirus: Trey cause gastoencarts i chiden.

7. Retrovius: Theyincude Human Immune Deficincy Vs cusing AIDS and Human
Ttindome s i Tl e

8. Aronavirus: Thy caus il meniits an

# b rmasaap s

Vil Replication:
Figure 33 and 34 depict replicaton cye of & DNA vius and RNA vius respectivey.
et o e o e Ty o dcosed o

Kot kot .k.m\\
oy K A s DA s

Fig.33
a0
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Sepimes el o DA e >
Step 1s Specic receptor ies on the DNA vius recognise comesponding surface
e on o sl o e et
Stap 2 The s then penetrates thehostcll membrane by endocyosis

the envelope,
e ce.

Duringtheprocess, capsi s removed.

iy oo ik o

Sup 5 Hos ot Aesomes sha i the il ANA for th syhes of il
pwm.mmm
During ths process.th regulatoy protins are sythesised st which in
e the umnmnn e ey sones responil ot epioto of vl N by vt
onpayme

e —— e o

Pmduze Sructurl protene required for an sssembly of new vinons. Folowing

P B s L AT G S RN,
At
cals are s nd damaged.
Staps involved i repiicatin.
)

RNA viruses (Fig 3.4)

i ey ol

L R —
CRUA Conmlamartay RN RUAD RN g Rsct s
NS ——————

Fig. 34
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infuenza vius, are transcibed in the host cel nuceus.In the
eleeion cyl o ferc BN v, e s chment) and 50 (oo

w3 o s s on o f o e sl 10 oo o i
inteir of the viton whi fssociaton. of ribonuclecprotein (NA +
nucisoprteing segmerts

thecsse

non-swucualproteins

Step 7: Repication of iral RNA can iso ake place via repctive form of CRNA
complmentary RNA) using vl RNA poymerase.

Step : It nuohes assemblyof vius parices.

Neuraminidase enzyme present in virons, ploy an imporant ol for th release of
progeny i The release of prageny vis usualy occurs though budding and protusion

(non-retro vielnfectons):
Vis isesses can b contrlled by vaccination, use of anialchugs o by stimuatng

ubela, mumps poimyeltis,yellow fver and for hepatits . Vacines have rly preventive
ole

For an antial drug to be opimally actve, the patient must have 2 competent host

penetrton, replcation, growth and elase of progeny virios 25 shown n fiaures 33 and
54

fassifcation:
Antaial g recassfed nf e major classes s mentoned below:
», .

m-RNA synthess inhbitors: .. Rlbavin.
bt ot prtaion s casing . Aarsin.
Neramindase inhibtors: e, Zar

Inmnmoddtors 5. meruons
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Indiid
0 ENA P b

Ayl nd Valcycric
vmma,.mm«m DNA pomerse
Moo

a guanosine anlogue which s comvrted (o s actve matabolte via three
phophorsson sepe. ot tive o s Aclon b, wich mmbm s a

it

0 In e non e st o, the phosphnatio of Ak o o ried
on)

® A!‘Nmm hohte bt il N oy 1030 e e ol
i the hostcll DN pat

oineics.
Oraly saministered Acylovi h  fmited biosvalbiity (20-30%). Hence pesk pssma

persons the plsma ol e i 3-4 hours vhich increases o 20 houss n patets of renl
faire.

e Spectrum snd Clinic
10 highy effective against Herpes Simplex Virus1 (H5V-1) which causes herpes asials
ok s, e st e Ll s ncephbts nd ol s
o Zoser
s ikt o gl s e ity s sl o Vs
€8 and Cytomegolois,

.

v
infectons and i herpes_encephalts s intment i used for_eary gental herpes
o5
g sty
d Drug Intera

oo <o e e, s, i e, Dose had b
e et i el s i e g s oy

of Acydos

Heyior acep
1 sw.mm-ms‘mmmmwwm
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Tt requires s frequent dosin.
It mre ffctive i testing herpes zoster, V2V infectons and recurnt genial
herpes.

4 Nointavenous formultion s avible
Oral doseis 1 gm 8D or TOS for 7-10 days.
nciclovir and Val "

st
conversion to triphosphate by herpes vis specic thymidine Kinase, s ncorporated nto

Pharmacolinet
1€ has poor oavalabily (5-10%) 1 s usualy acministered inavenously for active vial
infectons. Fllowing IV acmiistaton,  show high sccumuaton in vieous humaur. T s

Antviral Spectrum and Clinical Use:
s e for smen f s and on g el de o CHY 5
nmunecompeomised v, 1. 5 sk e fo Ayt art NV iecion. 1§
o v of Y. ik n s e pates i

in Y e cals and s el icorporated il ONA bl e
i condtion, Ususl mgng ot

maimenance dose s 5 my/Kg/doy.

Efectsand Drug Interactions:

The most common advere ffect s myelosuppression, wich may or may not be
revrsiie.

fr doeepnde neroperia e nd homcypers. Ot side s e

o cn ot msugrein v s oy, oot cn
potentate nephrr together. Ganciclov incesses Didancsine levels

e acvers
efects and g iteractions are simiar 1o that of smm om o 8
comparable 0 1V Gancilowr fo the restment and suppression et n AIDS
e ot s o o .59 5 30, s o 208 st 4
.
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Famcicovir and Pencicove:
Pencicovi is 3 guanine ncieaide analogue with srucural sty to Acycloi I

are o resistant to both Famcdove and Pencidovir. Soavaiabity of oral Penccloi s

longer e of 8.20 hours.

Sbout 75.80% s plsma alt e iz 2.3 hour. 1t is xceted unchanged in wine. Dose.
adjustmentis necesar inreal insfficincy.
ica Pencicovi s used for eating berpes labils. Fameicloir s usetl for the

af HSV-1 and HSV-2 nfections. Adverse effects inciude fatigue, GIT lsrss, ancreia and
headache, Drug neracions ae simiar to Acyclov. Usual oral dose is 500 mg TDS for 7

.
Vidarabine: 1t is on denine nuceoside snalogue obtained from Steplomyces

cha termintor. Virsl ONA polymerss i more susceptiie o Vidaabioe s compared 1o
host DI polymers
Because o s poor GIT sbsorption poor i solubity and s demination o weskly

ol wd nis of

pererive o onuidn, e fecs e et imain,taton nd
tophobia.Concommitent use of ophthalic stercids shoud be avoided may
Spread KV ifection.
o

3 ong tme permiting once  week IV dosing. I is not metabolsed sigficanty and s
i i used for

reatment and prophylas of CM retis and HSV mucoeutanous fesions It s aso sed

ano-genial wart. Usual IV dose for inducton is 5 ma/Kg once in  week and for

maintenance 5 mg/Kg evry 15 days. Commonest adverse efec s nephrotouciy. Other
nephrotosic agens like aminogycosides, Amphoeriin-3 should be avoided. Foscamet
potenttes s nephrotoiciy. Other efects incode decrease in inta-ocear

presure, uvetis and neutropena.
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diphosphate deate which compettvely inhits HBV DNA pohmerase. It aso gets
incorporated in vial ONA and cause chan temination.Ors bicavaiabilty s 40-60%. 1t s

15 10 mg OD. Mojor adverse effect is nephrotoxiy. Othr adverse ffcts inclde lactic

Entecavi: 1. an orally efective guanasine nuceoside anlogue which competively
inhibits sl DNA polymerase and s replicaton s dose s 051 mg OD. It s used for

cases. Oral bioavalabilty is 100 bt decreases with foo: hence i shoud be taken on
empiy stomach. 15 hol- e is 15 hours. Adverse effecs are mid ke headache, fatigue
ouses and dzines.

doxuridine: 1t is 30 iodinated dervative of deoxyurdine. s iphosphate dervatie

oty
comea loucing,photophobia and acrmation.

incorporated in sl DNA and i il DNA. poymerse. it is more ptent than
onridne. . s collr VA s nd s Gric I & e e o il
for the trestment o keratoconjunctits and recurrent kerais due 10

Jectons. 1 & 30 efectiv i patents who are uesponive to topial

avere sfects incude wansient buming, oedems, hypersemia

e 11 3 e ks rege wich s rosphontad o e

o S s il commce i e sl st . o
prhMﬂms: headsche nausea and vomi

e m gt pponfemphn e doe sl shegrntaon
mmhmnq vidONA polmene 114100 es move secivefor hpes A plmrse

e et et o A otk oo 1 ocirs b S
patents and for CM retis. s dose is 90 ma/Kg inavenausly at 12 hourl intenval for
o 50 o o s
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dverse_efects incude renal tosicty and dlectrlyte diturbances, including

pocaketme Iypomaghesaas s ypacenis Wi oy ot o erlogl s

sy diwbance Ot e e b ¢ mabie, naves, vomig
anaemia, leukoperia i Drugs e Acydlove, Aminogycosides,

Noxios Amvmm:mu lmnmamﬂ&wmmvpmrmm e renl ity of oscamet.

@) mRNA Synthesis Inhiitors:

3300 ONA
s s otemive, S0 omuiaily s 5% which oy e 1075 wih oy
e a1 el oo s cred i e
Rl e 510 hors, bt i Pl e 20-3
1 sl s wed 10 vt i, s oty ofectve st r s
iuenza8 iuses. s oral dose is 8001200 modoy. It s usualy combined with
s cuctogeicad g 1k Ao e fecs ke soema
otensin and dtrrsionof oo nch

agent
o et o inradte o eded o ik plnton, bt e
i

fitors of Vi Penrton and Unconiog. These 415 e ued for esing
infoenza and 8 nfctons.
Amantadine and Rimantadine
“Amantadin =  syrthetc iy smine and Rimantadin s 1 et s
ey it vl

Boh

s for Amantadine and 25-33 hours for Rmantadine. Amanta creted
nchanged 556 . Rmanadne s pany meabolied oo 15 conopied
metaboltes and sme fre dru (25%) s exceted i uine.

The dose
for both drugs i 100 mg BO oal. They recuce duraton of fever and other complaints. An
addionaluse of Amantadin  n resing Parkinsons isese

Docosan:

"
is acive agaist some HSV strains, CMV and some RNA viuses, &g influenzs irus and

3
3.1 used only opicaly s 3 reom.
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4 Neuraminidase Inhibitrs:
Neuraminide encyme i invoved in inflenza vies-A and B for budding of new vins

prevents releas of progeny veus and locks vial spresd
Osstamivie and Zanamivir:

S g e e i ad e e s s s
srin. Orlly dmiistered Oseltamiir is converted 10 1 carboyate, which has
oosiagity, 16 pasma e 8 3 hours nd 5 e el o i, Ond

35 hours an i excreted in rine.
Both drugs are sed for the restment of acte uncompliated influenza (ncuding

Fi swine ) or influenza8 infecons. Dose of Osetamivr s 75 mg B0 oral

estment and 75 mg OD for prevention. Dose of Zanamie is 10 mg 8D inhalation for

Gacamort
mivie, 1 s wied for emergency treatment of hosptalsed patients Wi Hi

el b e . Gt o
o In i coego, o oy g 1 Para, WhCh & 8
ariced onodore iy et o e iy plhc atenc e rsent

ance a month for
levation nserum aminaransterase evels

section 44 or detas.
Infoctions)

e o o
Decency Srome (A0 is stsibuted to uman immuno

M\enq Vi 0y i s i Sanded ROA 1o s 1w A
rectoted fhom RNA”The word rev means evrse. X appers bt of a srayme
o V1t R depende N pobrrtae T e f Y fcion. o
< mphoce cl

ooyt

ppurunaic lectons nd malgances s oy s G, T s
T AIDS s an end stge o chronic HI g

Fopkcaive yd of HIV: MY contins s prses compmd f ich ke

g»,m.,m s pi20) ket 4 vammarbrne Sk o) T gharens e

e 1 ke el e 0OV ol
n ifect T-ymphocyts, marophages, Langahans clls and dendic celsof IS,
v Seps ae ivled . fcton of N st host el. T seps s ndated
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3.5: Varioussteps involved in nfection ofHIV virus o hst cll
Stap 1: The surfce glycoprotein, gp120 on the HY envelg

chemaline coreceptor (CXCRA)present n T cels. Inaion,gpal, causes fsion of the vial

envelope with the pasma membane ofTcolls

Stap 3: Afer entring the host cel, th i get uncoated.
Step 4 The il reverse transcriptase (RT)sythesises ONA fom il RNA

=
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p s T s DU e o ol s s e i e ot
encme, b th vrs anyme negras, producing
o s oA e vmrbd e genomic A
Step 7: ubsecuenty, m-RNA s
S and . T s O st o Vet b ot o
virions assemble genomic RNA and pol ergo
procen of rarsion b wich e o s e oo o PP
e e s e s
1 then buds out from the cell membrane o infect
b scepbt el ol vl e I s .
Therapy of HIV In
he repicative yce of sy e or i of e
aqin . Homera oy o e v o

auge
eifects, unwelcome

The
itsdificlt to eradicte
Clasification of Anti-HIV

The antHV dnigs are dssifed nt folowing clases:
Noudeosde Reverse Transcripase Inhitors (NATI:¢g Zdowine.

i e Toraas Kbt WA Tk,
s 109 ncins

15 o Maraviros.
Itegrase nhibiors: o Rategravir

H
i

keoypeodopglipps iy e SO
um.mmm.m.mmm;m.
Mechanism of

into thei wiphosphate metabies by host cell kinase
s Th iphosphe fm (ompees wth vl ki Uphophies o

everse tanscrigase (KT) enzyme and hinders s acton 10
produce <=mnm.~.w ONA fom RNA I lcks th sep .

H group, n
e of 30 See P 31
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o,

Fig 3.6:Structureof Stavudine and Zidowudine
Thus these g block the HV eplicain and consequently the infecton of new cel.
oot sty bt
peutic ses:
hese are generally use i combintion with other drug 10 avoid development of
e T s S oty At An- o) Ty AR
g oo, s e e oty g o it e of
e
prfersd g eimns v idowsie + Lamiine + ke o Sondon
Adverse Resctions
Il oxity is less. but st later stage when the cell medated immuniy strs
e

i statosis. Wamen, obese prsons and sconalic ae more prone o toicy, I
ot s e g oS o

s  tymidine ansogue i o 6 e S e 8.5 o
HV-2and

o used
5% s e 1.3 . s 3 v s, Sy e e

o 100 mp 5 s 0 doy st fouten vk of gt el i, The
e o .20 I 15 or 300 mg 0 oy i o comieter
Lamivucingor with Lamivcine + A

Adverse effocts incluce hemm‘ e i, wrein e, o
myopathy snd mysits Prolong i lad 10 bone marow toicit, anaemia and

a3
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and Valg
wdne.
increse plasma levls o Zidovdine.
St
ot ot
o ot thray o HIV rfections a5 pr of en S+

Lo ot wlls o et oot gt e ol bty s £530%

rerl iy and perphes neeopaty Over Svre et e pancesis ot
oin. hesdache, darhocs, ki rash, vomiting, stomatt, nsomnia and snoreia. Lt

Lamivudine:

v n
i ko s eponre o T conbiwion of Ziowadn + Umiudns
s COF couns s i of 5.50% and e P o of

i v st dor b 150 g 8k H cion ad 100y for e
icon

ity Lt 2ot nacite s ot by g e oers
Bhosphonation. Cotrmorazolenhiisrenal eiminaton of amividi
Abacavir

oy roup at 3-pos
L fcion i adts nd e 5wl 1 o post s ropviade. s v
i Zorsin. ¢ amidn, e sl il s 30 g 0.1

mummw 1580.85% and plasma ol e s 15
erecs che generd Mypeeniy recions. Thse e e
a1 mmmmw s, rchlenge must b voded Oter ey s e

head
ol Yol G pisgeo: P et ke of sk ) e
plasma levels of Abacavi

Zalciabing

inhiitor. I stable for ptents who ae ntolerant o estan to Zdowdine. The usl

%
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" " ar
e s et s ety of e s e s v et Ts i
Convandeaied I panresits, s and ol abuse. o nt b saminrred

with food or antacd. Concurent use of newropathic drgs ke Didanosine, Savdine and

Emtrictabine:

inhibitr andfor 3 NNRTLfor trestment of HIV infection n adus. A usual combinaton s
Emtnctabine + Tenofonr + Efavrens or mriiabine + Tenofous. The usul adut cose s

tis sin

isneeded in potients withreal insfficioncy.
Didanosine:

1tis an adencsine ansogue dewcd of hydroy| group at 3-positon 1 i ace against
HIV-L HIV-2 and HTLV-L Along wit other rlte arug. i i used o treat HV fection

s

I Bty is decesed i o erclogs nd Iooroqunderss. Wit
v el e o, Pl evapot. Wpentoecem, e
optcs nurits. it pancretit,

nd patints with visual problems. Zactabine ih Didanosine creases ik of perghera
neuropathy, whle Stowudine with Didanosine incresses rsk of panreatis 3 well 35

2) Non-Nuceoside Reverse Transcriptae Ihibitors (NNRTIS)

Mechanism of Action:

They bind
e of vial reverse vansciptase causing erayme inaciaion and inhbigon of CONA
e bk siep o hown o 351 id e e devosdie 0
wtatons i reverse transerptase, notherapy is ot recommended. Cross
e s nesee brween e NRT bt n sevten AT o AT o
betveen NNRTI and prtease inhibiors.

Therspeutic Uses:

Efects:
T Indle . o g vt v ibevn e, Ty G
eevation inlvesof er
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Orug interactions o e
Drug interactions due 1o induction or inibion of cytochrome PASO_ enzymes are
sl S, preess IANBRors e 0 métaboked by cyiocwOme PO

RNy s e or deceee th s el KNS shod b e it
cauton i patints with hepatic isesse.
Individust Drugs:

jrapine:
18 is usd for trestment of HIV infection i adults and chidren 35 3 component of

vericl ransmision of HIV (rom mother 1o new borm, f sdminitred at the onset of

Orl boavaiabity s 95% nd plasma ol e s 2530 hours.

Tunction

i 3 moderate inducer of CYP3AL and may Increase s own clarance. It decreases
plaama evls of g ke Amprena, Incinave, opinave and Saquini. azoe Group of
contraceptives. Enzyme

inducers ke Rifampicin may decease plas evels of Nevkapine.

prophylas. Therecommended oral dady dose s 600 mg OD. It shoud not be aken with
e Or oty 5% and s ol o 50 ot
Princile adverse ffects involve CNS: dzziness, ightmares, insomna, headache and

vomiting, darhoes, sevated Iver ancymes and seum cholsteral levls. 1 should be
svoided duing pregnancy

Conurent s of Csprd. Widzo, Tzl and gt ki may v e

vy s el o of prisss s s Scniomt
ey, m.mm and herbal preparstions ke St Joh's wort may decreas

gt

ml.w-\u

T v a0 dove 100 g T0S O sl 55 s pss Tl e 5
It use i decined because of thee times dosing
ain e s ki in s hh s o contuton of
hrspy e ffcts incude diathoes, headsche, nauses, vomiting and eevated
hepatic enaymes.
£
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s e 8 bomsibtin. s o by s it I3 rd s
ma concentation of protess inistors ke Amprenavi, Indina, opinai

R o S ose rducion of hese dugs shoud be consdred when

Py, Panorsion, Cobamesene o i o b v suing
prgncy

an oral dose of 200 m 8D, i is indicated for se in combinatien with atleast two
-aaman-\ oot s o e of 4V fcion, fesstnt t oot AN
hence scvrse

2o and

SOl o e o g, s
wort and ity

st ilors (VAT

I ol 15 el dpros e (o) s 0 e of
sdenasie ' moneghphae | s fst tydoed i e o Tevlort, whch s
Sheiphontated 1o Toretout diphosphte. Te dehotn sk cputiy s 1)

I v N ks 345w o e 55 5 s o
g e e o . T il v 300y el e o3¢ ot

Itis vl oot It couses acver ke nauses, vomiing and diarthoea 1t ma
o cue bepaomegiy. pmuaﬂ-lw m wm s, % ncasies pluma lols of
Didanosine leaing to tovc efects 5 hepatorxicy and lactic acdosis. T
frimismiolper Ll iyt

@ Ptes
The. cxomples in this cotegory sre Saquinave, Indinavi, Nelfave, Anpresai,

mimpmw Ritona, Loginar, Atzanavi, Tpranai nd Darunsvir.

Mechanism of Action:

immature, non-nfectous vitons. See 5t 10 of figure 35.Tis foform of proteas i not

Therapeuti Uses:
Combinatin therapy ith Pi snd othr antretroial drugs sgnfcanty improve t
ciicl effcscy by blocking I replicaton a difeent t2ges i th invaceluar e e

and Rtonai can occur, bt ha notbeen obsered with ls.

s
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Adverse ffocts:

bleding sspacily in haemophilc patents
Drug Interactior
o o et s O A e R aarig skl st aog

et of o 5 o e onhym, e shlos s,

Benaodiszepines sre containdicaed with Pl Evayme inducers ke Phanytoi
rencnabtore abamataphe Deranetisone w My 4 plom ol
e
1P 5 Johns wort antagonisesthe antirl actons f i
ommn g

cominatrs
Zidowdine + Lamivudine
N!V\nwwl\dawd\ + Ddanosine,
+ Zdowdine + Zacabine,

e i S s

Rionavr + Incinavi + Stavudin + Didsncsine.
widusl Drugs

Individul Drugs
s

s formulated a5 ethe  hard el capsuablet or a5  soft gel capul. Oral
omaliiy of shse fomatasos 5 4% and 154 respcovey oy s earcs ot
loavaibity. Madimum biosslailty is obtined when combined Wit ow doses of

Rionavi 05 ol
The it o Seinee 100 mg i s 100, when e e 2
 aducion i I aern s, v s

b an
bwiv:\hbﬂ\!ymsaqmmw g 5 s el
osamprenavie:
s 3 prodrug of Amprenavir and has an advantage of bttr boavalabilty (80%) T s

o W Sho b e bt f hepac ey, Anacs des 15
Sosoptir

The i 0 dos 5 800 my 08 or 0 dong it 10 mg 20
W, o Bewaloy & 6% Food deress 1 pvloly Pt e
32w The s s e n.pmmm wolthiass and renal isuficiony.
e e noke of e In addion, i causes reversile
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Netfinavir

18 the most commonly used drog with low tosicy profe. s usul st dose i
750 mg 8D, s plsma hlf e 5 hurs Food incresses s boavaiabilty. Common acherse
efectsInclude lrthosa and flsulence, whic resove after contnued se. 1 need ot be
combined with Ritonavi,becaus it s ot metabolsed by CYP3AL

s ol ity s 5% oo e s bty s s ol
LU o) i g M K o e 0 g

s concens st of e s sl o rove o g
piiiaspolelicpdeguiiis gt g
ohardes nd bepuic s | shod ot o g saro wih i,
pric, Popatenane, Quinkdine or Pmosie; these drgs are. metaboised by CYP3AL

Lopinavie + Riton
1t  fxed dose combinaton use for reatment of HIV-L and HIV-2 ifections. It i
avlabe 35 41 rato o Lopinavr (400 mg 8D) song with Rionave 100 mg 8D, t s iven

g v, s e of e combiaon s rred § condmnstord wih
oiensof Newrapn, which e metabolim o Logoae
Aazanavi:

i e agvt M1 2 1 s rd ol of 5% whih s
nhaced by o 1 absrpin s acddependen. Herce st boces e
Roniidine and proton pump. inhibiors ke Omeprazole decrease s absorption. The
fecommended ot a0 dos 5400 mg daly.Pasm ol el hous A ot

Abverse efecs inchde rauses,  darnoss,  reveble  hypebiiusinaemi,

o i el s o et on I k. e
eases plasma el of Aszanar

—

It used for trestmen ofpatients wha are unrespansive du to HIV restant et
1t 1 be cosminstored with Ritonavir (600 mg Darunavr BD.+ 100 mg Rtonav) It may
show sensiiiy rescions. Lopinavir and Saquinair decrease, whie Indinaur incesses
plsma el o Daranir
Tipranavir:
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Ritonav, tvice daiy. Food increaes s biosvalabiity. Antacids decrease 5 absorptin. T
may show sensiiy reactons. Hepatoovcty i the major advere offct

) Entry/Fusion Inhibitors

o - o D1 el b St it o o e o e miman
e 2 n e 35. s sl sk dose 5 0 mp 30 g subuneousy 15

etk doa ot i odome 450 arayme e 1 ol
3.4 hours. 1t s sed with cthr antretovral drugs for th trestment of adhanced HIV-1
{nfecons i ptints with veal e

cverse efects incude local reaction at the nfection sie ki rash, eosnophiia and
preumonia e manffesatons.
(6) Chemokine Receptors (CCRS Inhibitors)
Moraviroe:

int the hostcl.

e 55 15 sed i o el il et ol s fcd -
It dosage depends on concomitant ioned b
. Stiohn
o o ko K vt dote o B0 g 0
e demm Ketoconszole,roconazole and
raly.

H
i
%

ke LopnavTipranav, Neviapine.
s nd R 4 e 50 0 1y
) Intrgras Inhisitors
Rateg

It ihibits the s enzyme integras,thrsby preventing imserion of il DNA into
chromosomes of the hot cels. See step 5 offigure 35. It hts repicaton f iuses I s
used slong it cthr antHY g, i sevment of WV restant patnts. X 5 not
metabosed by cytochome PASO sytem Homever, Rifampicn dectases levels of
R A o o it o g e O iy o b ety

 cul s doe s 400 mg 8D, Adverse effecs include nuses diaoes,

o evtnie s,
Preparatio

. Azydwr 200 . 400 ma 800 mg 1, 3% eye intment, 5% ki intment Acvr,
mg, 400 g, 800 mg e, 400 ma/ i suspension, 250 mg/10 i vl for
Py uoican i
+ Valaycowt: 500 mg. 1000 mg tab: Nlcvi.




Prarmacologyn [r—
+ Goncicoie. 500 mg cap, 500 maval inection Gavie; 250 mg. 500 Mg cop
Ganguard.

« Famexdot: 250 mg, 500ma tb: Virovi, Microvi,Fomtrex.
. i Dipvori: 10 mg b
« douridine: 1% eye drops and omment
Rt 00100 g 50 s Vi, v
e gl o e Bl
* Dol 10 . 301 % mars o e o 100 mg 00
o Vire 2 100 g c 300 g 1 Zdomas, Zinsine 300 + L

1501 imtent 8031 i o
Simwine: 0 m, 40 g o Stk S 0 mg + Lo 150 )

200 mg) abfict: Sv-Com, Emduo-
Covabine 160 m 153 gt Vi, Hptau, Lam 100 g 150 g o,
50 my/S ml sy Lamivi, (Laminding 150 mg + Stawdine 3040 mg) tab:

300 mg o Abavi, Abamune, Virol.
ninbioe 20 g+ Telo 00 ) o Tevl
(Emircitabine 200 mg + Tenofoi 300 mg + Elavirenz 600 mg) ab- Trstiv
£, Dinain 9 (0 crcsine
.

3
2f
4

g
H
g
4
[EH
3

anipm: 200 mg o Nev, Neve, N

300 m 2 Tavie, T,
Emtctabine 200mg « lveens 600 a:Vonaw,Trstin
S 200mg p Sog

1m0 cap Virodin, Indivr, nd
wa 250 mo tb:Nel, Nevir 625 mg o Nelfn

100 m cap:Empetus, itoma, Ritovr
mpmm * S Gapai 20 g+ onss 100 ) bl Emern

Lopim
e 00y 505,200 g, 50 g A

3.5 ANTHELMINTICS

The helminths (woms) are macroscopi, maicelar organisms having thelr own
digestv, excetoy, reproductive and nerous. system. They ae ether nematheminths
(round bodied worms) o playhelmiths (1t bodied worms).
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Nematheimiths inchude Nematodes ke
Roundwoms (Ascars mbricoide,

+ Hookworms (Necator amercanus or Ancyastoma duodencle

Whipwoms Tichurts richuro)

+ Thvesdworms (Stongyoidessercorol)

+ Piwoms Enterobis vericuars)

« Flaias (Wucherro bancroft o Brugia molay)
Onchocerciasis Onchocercavoulus)

= Guinea worms Droureutus mediensis)

Trematodes incude following kes:
Bl flokes shistosomiass o bihariass)
« tver ks (donorchiass

. Fish tapeworm (Dphylbothrum lotum) and
= Dwartapeworm (ymensieps ano)

They may serve as ethr vemicde (i) or vemifuge (expe) o the ifesting heimith

ity only o hatminths.
Most of the nematodes.(oundworms, hookworms, whipworms,_pinworms and
v e found I et wher ey stah 1 e s nd oo on bt
isue fid. Trematodes (fukes) re hermaphvodilc non-segmerted fatened
elniths.The lanae re acauire either through ingeston o food (egetabes o fsh) or
hrough skin penettion. Cestdes e risbon-shaped parasic worms. They are mainly

Mechaniam of Action:
e mectarons e i o e e of i, sion re e same
e specn Aok ih oo i f

£
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~Against Nematodes:

their neuromucula jncton have. both. exctatoy cholnergicnicotiic (o) and
piebiedrisbmmtoy

cholne by iniition of enzyme cetyl chlinesterase

Aitelmintic g s 885 and act perphealy. Ppeacine s o GABA receptor
agorist and activates GABA-gated CI channl n nematode musdies. Evermectin acts on
specfic gltamat I channels which are s inibiory. , on

i
s
3
£
H

ey
sl b which  responil o cogmness and protctve
Sy ot o ot e prte
Ao e

etrifonateisan organophospharous compound and s acive metabolte, Dichonos,
inactvates acey cholinesterase and potentates newromuscular blockade of Gystosoma
hematobium,

‘Ouamniquine intercalates i the parasitic DIA and causes death of ystosome by

phosphanatin. By blocking ATP synthess i b the energy derved b the helminth
from anserabic metabolsm.

‘Against Cestodes:
Cestodes:
Prazquantal causes infx of Ca'* fom endogenaus store o cestodes resuling in
s oo amd et el of o om0 .
road Spectrum Antheimintc

Benzimidazoles e broad_spectum  antheminics. They inciude Thsbendazole,
ebeniazle Abendazol s Tdbandzle. skl scrsof bl e

end Seriridusoes

of ghcose uptake by these organisms. The end resut is depleton of ghcogen stores,

They do ot afect the host adersey.
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Sho.
NEMATODES
| Ascans ambrictges (oundworms) | Mebendazole, Albendazole,Pyantel
pameste
2| Wecator americanus (hookworms) | Mebendazole Albendazole, Pyraniel
pamoste
B Prancel
pamoste
a dazot i
B Mebendszole, Abendazo
. dazole,pyrantel
7. stongyligs steroras tvesevorm) | nermectin
[y
o
10| Onchocer vl (onchocarciass | nermecti
18| Drocunclus medinenss (ines | Metrondazole
wom)
12| Cutancousarva migrans (aeeping | Abendazole, ermectin
upton)
.| Vicerl s migrans Abendazole
1. Abendszcle
1| schisosoma homatoium Prazquantel
ibartiasi
2 i
3 prazquantel
4 praziquar
5. Fosila hepaia (shep e luke) | Bthiool Trciabendazole
. g foke) — ]

e
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St Drug of Choice

p o .

2| Dipylobottrium ot s Praziquantl, Nilosamide

tapeworm)

£ Prazquantl Nicozamice

0 Praziquantel

5| cystiercosis Abendazole

& | Hydara aisease Abendszole

nemidszole:

Thy e an inporan ctgony o g n st s i fecons. Ot of
the four g mentioned beow, Albendazols and Mebendazol have 3 brsder range of
Albendszole
Pharmacoldnatics:

in er s
e, S, hydat, st s olimination Pt s 8-12 hous.
Clincal Uses:

e
cestodes s well st ot ks o ematod

Soo table 3.2
2 single doseat night.Fo chicren of 1-2 yeas of age, the dose is 200 mg OD. For vy
infestatons,

in a dose of 400 mg OD 1o be repested ater two weeks. Abendazol in additon to

ris
508 drug of choce forvscera aa migrans n 3 dose of 400 mg 8D for 28 dys It s 3
g of choice for various cestodes ke ysticercosis and hydal disease, For both these

mealwhen used against sue parasies. It s because it has igher bioavslabiity with oty
meal.

w
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Adverse ffcts:

alopec
el e s during ey shok e vt
ebendazole:

i protaype benzinidazoe.
Pharmacolinetics:
I ol sbrpion s e Asorpton i ceed 1 kon vty sl 1
ey excreted n

Clinical ses:

e

i wession Frconv)of o e o sl doe 1 100 g e,
i s repested ek o eradca
v 1 b pecr, s sy, i s (cumdvin +

v s o 100 g 05 i then Contined for e 10 s 15 sl o et

oot o v of 20 g 8D o 3 o o v v i i o

2 TS o o v 1 e e i s f 00 1 80 1o 4 o
Mebendazole tabiets are 10 be chewed before swallowing. No_post-dug. purging is

eyt b

Adverse ffecs:

W Highrdosen . s . devtion of amincndrse e v ben
onranicand i potete of et s & s esotondened

It rarey used except i pecil condiions.
Pharmacoldnatics:

s halt e s 12 hours.
Clincal Uses:

ang to
aven

only.
o

betore susliowng
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At

iness, nause, vomiting and anoresa. Prurus, as, headache, drowsiness
[ o bl e s comnan Ryt e r Sievns-hon
e ey . 1. i eiboll pro b of whic e et 1
asparogus. It s containdicted i prognancy, hepatic and ena disease
Tridsbendazole:

0 2 narow spectum bensimidazole used in vterary medicine, When gien a5 3
e s of 10 . o of sk fr i Shep e ke
il pept) s s shs s e ks hami b, Haman s

e lacin b ot decmcind cls ot oy P To b et
Prasquantlbut respondst Ticabendazoe
Bithonal:

the drug of
ung 50 majo in

aysfo 10-15days Acvese effectsinclde anoress, nauses, vomiting, diarhoe, dizinese.

headsche and skin rashes Most of he adverse efects esu s 3 rescion o anigens

Dlethylcarbamazine:
It 3 syntheic ipeazine deivatve an s avaabe s 3 ctrte sa.
Jinetic:

but icreases 1o 810 hours if wrine s alkaine. Dose acustments are needed i reml

body takes 8 hours.
Clincal Uses:
5 the g ofchoice for ymphtic flariss du to bancroftn filriasis (W

bancro,
bw.ﬂ Pt (s ks 00 o 3 & actve gt B il s
combination with Albendazole provides synergistc response. For eaing

Compte s oy e 23 epad comss, At or et ey b
s It

s dos of 300 weskty an o A n s doe of 9 monily ol s s

e s v eioapl i n o oo 2y 15 7 S

The acherse efects are of two types dose-dependent pharmacoiogicl efects and
i actons o e cyn e pare
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Dose - depend che, wesknes, malais, anoresa, nauses,
voriing, dizivess nd \earsy. e racions 1> ing mcoiaios ar mid I
E

hese
e et sl rphadenaty, e i koo, ool
oedema,

vl fld o

v ot i e bucr Wb s e e il s

nchocercs nematodes. e tansmited thvough parasite sggs and are
e o 1o cogera i sl el these bacteria are eradicated
Dosyeycine,then the acl femal farial parsste s ncapabie to S week

course of 200 m/day Doycycine eiminates 95% of microflarae. A combinaion of

12hours tis
excreted mainy i faocs I has wide ditbution i the body
Clinical ses:

I has 3 wide spectrum of actviy and s actve against larial nematodes, e
nematodes and e parstes

i e o chocein i A e ol o of 150 g/ o puers
sbove 5 years of age is gien every 6 months on empty stomach for treatment of
heceuts. Cordomtros o e v 1o vl ey ecion. ol
produce neurtosicy

s vy il i e diseioed svongodis n ol dos f 20 gy
ity oo it o s S ot o R
pediclosis.

These incude feve prris, anvlgo, hmphadenopaty, sore o, cough
estacn I s ot gy e e o 5 e f o
Levamisole:

hookworm infestation. Fo sscaras. 3 single oal dose of 50 mg Levamisle fr chidren
with 1020 kg body weight 100 mg (o chidren with 21-40 K body weight) and 150 mg
it b .
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for aduls s recommended. Fo hookworm or mied roundworm-hookorm nfecton in

once fortwa days.
i ss0 an immunostimulant an restore depressed T-cel unctions. When gven as &

ke syndrome, hyprsenstty, athsgia, musce pain,abnomal s in mouth and rarely
thrombocytopent.

1t is an organophosphorous compound useful in bihariass caused by Schisosoma

017510 mg/i TOS o nterals of 2 s,
15 vl lentedad oy cae hlnesic s el e darhoss, vemor

nausea, vomiing. broncho-spasm a .1t s containdcated in pregnancy recent
e xposreor ok g e Sl
Niclosamide:

absorbed from GIT, hence high concentations can be achieved in the lmen. It afects

evacuation by normal perstatic acion It  not vicl. It has ben supersecd by beter

ffective against cctcercoss and hydatd discase. It may cause sbdoinal discomior
s i s Sk Comaming, akohl it Nidosaide can Coe rabue e

i

I gren oraly and is realy absorbed from GIT. The fluke esteres Oamiquine 1o
prodic 4 e bl whh -\kyhlex DINA of flukes. It ot scive sgainst §

sehistosomal nfections.

doses
may cause seiuree. Othr scverse efects incld nause, <ol prurtus and uricara. 1
containdicated n prognancy and epleptc patens
erszine:
0is an alemative drug for ascarasis and pinwarm. T is not used other helminth
infectons s gven oaly ad i rely absorbed fom GI.For ascariass, th adul dose s

for 7
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of eplepsy and those wih mpsired renal and hepatic functions. Concomitant use wih
rantel pamoat shoud be avoided.
antel:

0  synthetic soquinolne-pyraznedervative.
Pharmacolinetics:

ihe e s cmverd o e ronined bl 15 i Tl e
13 hous. Plasms concenration mcresses when taken wih high carbohydrate mest
Sty s dced it concomiant wie of Phaytoin, Cabamazspne. and

3 g of i for i poseniog sy st e d fone

il or $ foponcun and S mekongi th oral dos s 20 mg/Kg TDS. I both the cses, the
dose

The recommended oral dos is 75 ma/K nce o twice for 2 days.
1t s dso effective aganst apewor infcton. For T solum and T saginata, it

doseof
Nlosamide.

daiy

e o

ot e gven it corticsterid becaus o educton n biosaiabiy.
Adverse Efecs:
These include chowsines, dizziness, headache, nausea, vomiing, abdomina pain.

| Pamosta and Oxantol Pamosts
Pyratel pamaste i 3 tetrhydropyrimidine derative and Oxantel pamoate i s

analogue

Pharmacol

amall facion of the dose is sbsorbed from GIT.High levls are achved i the
intstinal ract s active againtluminal elmints.
Clncal Uses:
Pl st v gt sl nemtde e sovrms bockvors rd
w doe 10 g, i o 1. gen oty o gl
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dose.For o he doe s epned st w0 vk o by st i
ek comaauaive 3 doycouts s mggese. L s nr cive s

Whpworms bt Gramel & afecive A combine fomton of bt dogs & vl 10

scheve  broad spectrum nematods actiy.

Adverse Effects:

They

andinchidren below 2 years ofsge.

Preparations:
Albendazole 400 g tab, 200 my/s i suspension Zante, Zobond, Bandy,
Wormin-A.

b,
Mabszole, Mendszole.

Banodd: Dieharbamadne 50 ma. + Chorphentamine. 125 ). tab
Uz Oeicbanine 255 mp + Chapbenkaming $ ) b
Unicarbazan.

e § . 12 e Vet St emcin 6 g + A
400 mo) b Bandyplus.
el S0mg 150 30 o Doorm, ke Vol

-
Pyrantel 250 mg ta 250 ma/s i suspension: Expent, Nemocld.

[seantmaamALoRues |

0 humans by the bt of female mesquio of the genus Anopheles wich has prevously
sucked oo from  preson infectd with maar. Al atemts to eradicate maara i

The symptoms
faver,headache and sveting, The ncubation priod or maari s of 1030 days.
Life ycleof Malarial Parasite
The malaral prarie i 3 singe cll potasoan caled Plasmodium, Cirically mportant
v, o

el
e i el e Te sl e ke e i e s nd m.m umm
in human being. Mosquito is temed a5 defiitive host and humar




of the passe. The
etes e et 1o Gaesiv e f msqtc, Ferzion acars i the 4 of
T e o oot L eyoe e s et oS 1 swores

spresies e pused o e i of st fuman gt begn e el el

Sporozoites can sunive hardy for 3 hour in circulaton and seek sheler in e

s coled

e primary

e st o s s it 621 s fom moncruced pistesed
e e by

Fig.37
In case of P folciparum, all merceoites enter_eryhrocytc schzogony . asewual
¥ uman host.Durgthis stage, the merozot

rowthof protozoa During thermaturation i RBCs the hosts haemoglobinsdigested
i o puvises fod e it rodes i s e g
Component.The haeme component i made hariess by poymarisation t haemazoi by

r caled 35 blood.schizonts, which after chzogany produce more merczoes. The RECs
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fected
i v e for v The e s o 1030 ivade o
rybrocyas s coniving syl ot yd. o the stzonts nd et

Thi s cald 35
Tectudescence offalipanam mlaia.
merozotes,afte entering the entvocyes diferentinte i o male and femle

These
cyes can complete ther e cyce oty when the disesed person s bitn by the
gty o e Th pomee o s o s gt el 1o om 3 te
hich hen

e of P or o P vl o ot of schons, s s o preenbrecyic
e are
e o o e T el ooy oyt St T g oy ot

undergo eyhrocyticschizogony leading t apse of malarl fver,
Clasification of Antimalaris Drugs:

e structure:
Aminocginolnes:eg Choroquine.

Cinoneh i Qs
ok 09 Mefloguine.

iz
IH
i
H
%
H
¥

Tissue (hepatic) schizontcdes: These s destoy hepatc schizonts soon ater
igure 3. They are
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P v and P cvole. Secondary tssue schizonticids sc on exo-erythroytc state in ver,
o PinsuneHover, imetine s on s vl o e opontc g of o
plasmodia speces

® Sntckdes These s dery th Hood shonts v, mroahes
shizonts ~ merczotes; and prevent eyhvocyic schizogony 1o terminae the attack of
malral fever. S igure 37. They are furher subdvided 3 fast acting high- effcacy

s ctegory e Cloroauinne, Qunie Nefone, umctario, Ateninine snd
Resqsoe, Ty o be e Sngh 1 st 2k f s gy T
rampis i scond gy r e » Studosn/ Progun +Donine
only incombination t terminat he cical ttack.
Gametcies
Thes g dsoy e gmtotes o ks hm v e hests o 0
e conet o o o i for o fo tpac f
larodham CHroiin a Qurin l 9ecs gt
ocides:

These drugs moke the game ineffective it the body of the mesqui.
yimesaine s g b e Hood srids o o poemnden

Based on Clncal Use
Causal Prophylactics:

et st o o b S i e M e

clls Proguanil and Pyrimethamine at 3 cusa prophylactics only against P
‘whie Primaquine acts against al plasmodial species. However Prinacuine lcks favourale
i profe b ed o il . 1 G6 v e roml o b n 3
ingle dase of 05 ma/Kg day 2 long 2 the person remains in endemic malarl region
Prophylaxs Chemoprophylaxi):
Drugs used for

fods o exposre to infected mosquitoes and fo some weeks 1 olow

ok e . U o W A i Wndoda: P
Dorygeine.

Supprossve Cure:

¥ te o s s coniows for o e e, e e g of

prozoites a5 T & el e Bt oy o ceendd

e raptais ey



Prarmacology r—
Clinical Cure:

e e e o s odl e For CHroquine st olpar it
Quinine is an aematve. Th siow-acig low-effcay blood schizonticdes ke Proguan

wsad incombination

for combstd P ol o, 1 bl et 0 st
e i s e e e, Ot sy e
St a2 o condiion mproves

Radica Cure:
racicaton of both exo-eythocytc and enythrocytc state of malail parsite leads 1o

radical cure. However, in caie of P wvor ond P ovale relapse due 1o reacthatin of
yprozites in exo-erthroctc stage s possible at a later stage. In cise of P v,

Indiidusl Drugs:
Chorodquine:
e

rmacoldnetic:
i given orally or by inramusclr njction or by slow IV inusion. It i completely

‘, nial thas &

exendentto 12 months
Mechanism of Acton:

in para
ecsoer s apas o s s e of s s ne:mw vm
e vy o S e rme o plmerse o et rd

i bang conmerd s hoemotan. Fee e e 0 ¢ il

e ——

1t activ during aexual erythrocytc sate and is gametocidl only for P vvax and P
ol ko o P oipru. Beace 1o CHlroainefor e svai o P olipren s

W
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1 s o i xcet o Chorone rssn o

e e for chmephn s sy g o e whre
fldparum s o et o Chregi s 3o sed pp«—um “ure o  vivax
i e i e ndemc e by i i

g suppress
ey s o v o ol s prove il e it s o b
relape f Choroquine i not olowed by Prmaquine.

and st iy In between 300 g weekly dose s ghen. At the end Prinaquine in 3 dose of
Forciical

g e s e
aiion to antimaarial use, Chlroguine s used in the reayment of theumatoid
mhnm and for amoebic sbsces, not responding o Metrondazole.
o Effects:

T observed adverse efects are navses, omiing, dizinss, headache, uricara and
el b vision e deses may et renapaty. o N ncin my case
ypotension and Tvave sbnormalites in

ntraindications and Drug

these condions.
i patients defcentwith GEPD, it may cause haemalyic anaemia.
" and Mo -containing antcids decress s bsorption
Amodiaquine:
s actons are smilar to that of Chioroquine. It was withdrawn because of rsk of

for Chioroquine-resstant P folcparum malaia. It may be used i combinaton with

foar of dverse efects s los. s use in area ithhigh prevalence o rsistant faldparum
molra 350 combinaton.

nd yronaridine:
iperaquine i o analogue of Chioroquine. 1§ used fo th estment
s o dene combination with Diyoatemsin o o e of 35 o

Vhici el o e e of .
e s an anclogue of Amodiaquine. I s used with Aresunste for the

as e eative toscy.
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Quinine:

prevention of malaria
Pharmacolinetics:

orly.
ol s 10-12 hours.
Mecharism of Action:

Antimalais Action and Ciics Use:

g for treating Choroquine-eistant P flciporum malar.
The trestment s given with a lading dose t0 achieve effective plasma concentaton.

I
by ora thrspy.

For cinical cure whie treating P focparum-resitant mala, it s given in 3 dose of
600 mg orally TOS for 7 days slne or in combiation with Pyimethamine 75 mg +
Tdapsor

with Doxyycine 100mg 0D orally for 7 days.

ofvriose 1 st Quinine +
estment of babesioss, ek bor matria ke disese.
Adverse ffecs:

Being
cause nausea and vonitng. Boks IV seminsaton can cause hypotension and cardoc
arhythma Higher plasma leves can lad to cinchonism-3 toxc sate charactrsed by

sweating,
it potently neuotarc. Hasmatologic toxicty ncudes haemolysis especaly n G670

defcien patients It sumultes insuln elase and may cause Hence it s
usualy infused wih 5% ol i severe P flcporum malar, glcose
consumtion by e s incrased, whch also causes hypoglycaemia. Al this oy
cause hypoghcaemic coma. A neequence of  Quinine can cause

blackvte evr” 1t s ypersensidity manifestd by hemolyss wih real ailre.




and audtory problems.
+ s ako conrindcatd i patents i oo oty

A" and Mg -contaiing anacds decrease s absorpion.

© ine rtes s v o D snd

cardin conducton.
Meloguine:

s chemicaly related to Quinine
Pharmacoldnetics:

site of injecton 1t is highy prote and exensvey distbuted in body s,
g o hpetechtato a1 e fody. b P e of 20 dos

Mechanism of Act
s QR o i RGO A S, R

for cincl cur bt no for svere or comphcated malar.

ek bore and ending 4 weeks after leaving, For clical cure, the dose s 750 mg orally
follod by 500 mg 12 hours later
Adverse Effects:

ropaychistric dverse ffecs may be observed which ncude vertigo, confusion
nd rarely vd dreoms. or seizres. Thare are few eports of sboormal AV conduction
12 should be avoided duing pregnancy. I shoud ot be cosdministered with Quinne or
o, UCh may st ondcton e, HeopEha: e o
e g i b cscor
psietoghirhieds
o g e efivosc shzonicdes rd e s e snd e L
Chioroquine. Hence they are not may cause verigo, sbdominal cramps,
e v o el oy Long e e dsoreion o i

Prinaquine:
10 3 syntheti -aminoquinoine deiatie.
Pharmacokinetic:

are actve buthave  igher potental o oy
a0



Pramacology r—

Mechanism of Action:
it uinone metbaltes intbit the coenzyme-Q gove respiratory process of the

Antimalaria Action and Ciica Use:
s active agaist pre-erythrocytc state, exo-eyhvocylc sateyprzofes. It s
is

aganst the exo-erthoytc and pre-eyvocyic forms of all malaril parasis. 1 is

Non-antimalais Use:

Cotrmepazol nreaing moderate Peumocysis iovepreumoni.
Adverse ffects:
gt does or profonged use caes GIT s, e, feadche, prus ond

e Tl Ml e s onvamdcd  reqany b e v
dficien of GEPD; hence ther i sk o haemolytc anses

ver ralour of Pinaqie s B S nd Torqis, Bl 3
Sy of it g dov 35 oo s g on s o

e of mtked ypotersion. Esquine and Tafencuine ar e potent nd onger acing
analoguesof Primacuine. Tafenoguine can be given oaly, once weekly.
Pk S fomr D Combiation:
Primaarine s srucualy elaed 1 Timetopi. Nalial paases canvt s
o ok s 0y hav 10 ymhsk. P ou Ik ac. b

(OHA 10 tetahydroloic acd (THF) Non-avlabifty of THF prevents the synthesis of

cokinetcs:
Pyimethamine is well bsorbed afr oral adminitation. s liminaton halffe
wesk

. Gl
rinabarke b o do s ateoqts xhnice 8 rid o B
euibis weak sy against m ey e of P meosd

o ¥ s s v i ol vy e m._.
ke Sulfdosi or v

T cobinoso chces & eauencl oo of o s e e soges
Hencethe combinaton has ynergitic action and last esistance
e a0
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Sufadosin + Pyrimethamine or Dopsone + Pyrimet recommended for
chomamepits o et e 1o ke iy Tty 1y v

 folciparum matar. The Sufadosin + Pyrmethamine combination con be used 35 an
i it e Chorome et Pk
Other ses:

for 1.
fie therapy for toxopasmoss in immunodeicent patens. Foinic a0d s added 10 the
gy 1 o el s, o e e o hcd o S and
contiued e Hncmitts ockods | PYamethan
oty Abromn.

Adverse Effocs:

I high doses, Pyrimethamine may it mammalian dihydrofolte reductase enzyme
and may induce megaloblastc ansemia I used during pregnany, folic acd supplements

Stimlation induding sezure. The Pyimethanine + Sufadaine combinaion can cause

Lirge doses of Pyrimethamine + Dapsone can cause haemolyic anaemia, aranulocytoss
and cosinophile ahwoltis.
Proguanil (Chloroguanide):
Pharm;

i rapidy sbsorbed afte oral admintration. 1 eliinaton haltie s 16 hours 1 s
mmm once dly.
of Acton:

i it o i ks TSR ' o S

on pre-arythrocytc state bt noton yprczaes of P iax.
Al Acon s i Use
Proguani alone i not recommended for chamoprophylaxs because of possibilty of
resgarce Th combnaton of Chlroaine (00 mgpweel) and roguanl 200 madey ¥
oo of
nd 7

e
i oy o of a1 200 13 Pogvont o 4o for 3 g 5 2

Atovaquone +
selfratment ofmlaia.Thecombination shouldbe taken wih food
Adverse ffects:

I folc acd is taken concumenty, Proguan i saf for use duing pregnancy. It s
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At

vaquone:
Proguani potentises Antimalaral acton of Atovaquone. Hence foed dose oral

sfer than ithercrugsused e
Pharmacolinetics:

oty
ty doe o

mesl
enterohepatic ecyclng, It s exceted unchanged excusively nfeces.
Mechanism of Action:

It inupts th plasmodil mitochondril sectron transport of respatry proces. Tis

ATPsyhess

Uses:
i et forfllowing indcatons:
« Chemopropnyasis and teatment of P faldparum mlsia where it s used with
proguani.
P flciparum. 1 sl active against per-eytrocyc stae but ot against P i

At oral extment of mikd to moderste Preumocysits car
patns o e ol o Coimorz 3 doe o 50 g 705 oty for
doys

B RS
Adverse Efects and Drug Interacion:

he
vy and vy s Conrent e of Nacorrnite, Tencyihe o Nampt
ecuces Atovacuone plaima leves by 40-50% hence Promethazine shaud be

e and
trned o » Chnese o A o i e g s ey
s

meubosed o in it mtbolie Dby e, Atemether and
A tshr e st drvesof Aremi wih mpoved mm —
el e o el

e rly o . Aeter . 1 sl st of Ohycrooemie. 15 simisiered
only by inramuscuar route




1hou.

Compared to other animalals Atemisin deratives ct apidy and are many fod

Mecharism of Acir:
iy, e i oo rtopoptrie) rrt i i b e
st f exopuoie rdge of A ol Th s olowed
gmmm o Ny st e s wich damag the. st menbrne by
enty binding o membrane pr
Ty v It gametocl .m w do not have any effec on pre-eyivocyic or
exc-enyhroytc ypnozaies sat o
Therapeutic Uses:
ey esictd 1 e e of sewre kil i corrl
4 Chiroine o i ressin i, Thr U for Chorone:
S  flcporm oo o thr ancomplcted mlati ok e ot 1t
ovehemeproptots ottt ol

e cmers e commerid Thy sl
emether + Lumefantine

e ok,

Atesunste + Amodiaa

resonae+ e stidoine

Diycrosnemisiin + Ppresquine

Efects:
They e bete toleratd. Vet nause,voming, bdominal pain, tching an temporary
Qrprolongation may oc
alfanin s Lumefaniin:
o s ptns oo sonidd prowis i o s b i
e 1 ) oty & et e it oo . mechanm of seon
nvoles it ofpasmodiaprton
v b gy e t et st a8 dos of
500 mg QID for 1 day to be repesed afer one week. Due 1o cardiooricy and eratic
oty st o o rmapopa
The ot common s eflecs e dodami i v, cugh, s, pts
transien ris in er enzyme lves. 1 causes prolongatn of QT or PR itena
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related cardine conduction. Concunent use of worsens
oo & o 1 o ot i oo s S
avoided i pregrony.

Lumefantrine has strctural sy to Mefloquine and Halofanin, It i used in

Antbiotics:

chemaprophyis. of malara n Chioroguneresstant P faldparum. —inested ea

et
indamycinn 3 dse o 20 gy rly. T3 for 7 dos lng wih Qe 2

o f 650 05 ol for 33 g 5 ot v o CHrone. s
e

Preparatons
. (Mnmqmne 250 mg b 550 mg 05t 10) 710l sspenion, € /i

pa
i 2575 1 g Wl Mo, M,

* Pmevamios + Sutadoine: (yrimethaine 25 g + Sulfadode 500 )t
(htmtmine 125 ma . Sulutode 29 1) 7 5l sapenion: Laan,
de, Resiz, Croydoxin-FM; (yrimthamine 375 ma + Suladosie 750 ma)

tt: Piraiin fote.

Pyiimethamine + Dagsone: (Pyimethamine 25 mg + Dapsone 100 mg) ta
Moloprim.

Proguani: 100 mg tb

. Avemer 150 3 il e Mok 2 o, E

e methr 2 g+ i 12 1) b Combe, i
e 83  imetoivn 801 “Combithr

mg + Mefloquine 250 ma) tabi: Falcige plus.
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Amocbiai is an intstinl infecon of Entamoebo histoltico. The infection can be
smptomaic o my prsnt 2 mid o et ot or ey o e s
Drug theray is needed not only fo acure ifecion but als for the asmptomatic crer

Lfe Cycle of Amosba (Entamosba hisolytica)

rophozoite.Cysts can sunive outside the body or several weeks. Trophozoies are labie
e nide th body and are nvasve in natue.Cyss re ingested through f0od o water
h s conaminsted with infectve st Inside the lumen, they are converted o

get comverted

focs o e fcion it prons. S sbozsmay kil s e
o T mcine, T eade 1o dysrty Lo, blod 300 s n e 2

Iter 12, the trophorofes may pas it he oo sream and may spread (o the lver

portal vein o prodce amosbi ver abicess Rarly amobic abcess may be

ises,only trophozoftes e presentand ot the st

Fig 3.8:Lifecyeleof Entamoeba histolytica
i
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Clasificaton of Antamosbic Drugs:

into o types and
Tumina (ntestina amoebiides
Tisue Amoebicides

intetnal Thei campls re indicated below.
intetinl Amosbicides:

The examples in this category ae: Metroidazole, Tinidazole, Omidazole, Secnidszoe,

mina (intestina amosbicdes): Thre are the types of urinal amoebicides. The
examples in i category are asfllows:

= Aides g Dioxanide froate.

S o ooy Gioni

- Antibiotics: g Ttacycl omycin

Nirimdazole derative s the major category acig as inestnal and exa-nestoal
amosbicides.The prototype dng s Metronidazole. I s dscussed n detal beow. Comments
sbout other nitrcimidazoie ae ko ncluded.
METRONIDAZOLE.

I i selectvely tosc not ony to amoebae, but 1o cetain othr protozoa, anaerobic
bactera and cetain heminrs.
Pharmacoldnetics:

1t renly absorbed atr oral adminsraton. I distibutes wel oughout he body
isues and . Trerapeutic eveican b found in vaginaland semina fluds,CSF, 3t
and bresst milk. s plazma hlf-He is sbout § hours, which s nceased i paten' with

Mechanism of Action:
st oo pites oy st s n s il it
femrodnin osido-eductas, whic is invohed in energy production and other metabolic

unctons trough his enayme is

epotorc 1 anaerobic bacteri/protozo and disrpts eplicasn, anscrption and repai
proces of
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Aottt s e o
s oy st o € o, Grd bl Tihamones agocs (o boh

ks ity Stoi i, Sl o, 4 ek
i Gram.
s 2 dug of choke for the uesiment of exta-uminal a s

b
st b vor e s and sl s v et and o
Intetinal amosba. The recommenid dose for ntstnal amolass 5 400 g or

7days

endocds s fcinsccirio s ool sy o speniecamy
whenitsused with Genamyci.
nd n....m._
enty obsenved e e, vomiing, el ke sd
eiguc doven. e e 1o roun, s e mrtor e he
g, s s mbeassof et b bon cbearved i RIS th e

s renal eliminaton. It shoud be avoidd during pregnancy and n persons sufering fom
newrclogicalcomplcations.
Tinidszole:

i
e of 12-14 hours. Hence 1 mor sstble for once/wice dady adminsatn 1t 1
bt ot prdice s e of st oot s rd ks
tate, Racommende dos for amosbiass £ 600 mg BD for 5.
omidazole
s sy metabolsed with a plsima hat:fe of 12:14 hours. It cliical use, dosage
Ng‘mmmmm ot are dencr o T
Satra
s s o Tl but s slghly more potent. I dos ot e neurlagn
0

oo St

O M B e s e of > 20t rd s o
post ant potczoal ffect. Recommended dose fo amoebiass is 2 gm a5 3 single dose
. o vt Aot e v s 15 o e el 1

— .
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imorszole
i simir to Metonidazole except for doe schedue. For amsbiasis the dose s 1gm
0ol for - o Rtho b it cod s st s ra s
EMETINE AND DEHYOROE
i & 2 skl Cphoss i, Deyanatn 4 1 pbec

s o

e inivatd sowy v Ky, Horce theyshkd b g oy o the ptrt
becomes asmptom:

S e e e

Ty cin case codtony wnch e prrion, e,
arhythia and myocadiis. Dehydroemetine i les cardiooxi. Nousea and vomiting are
fequent. Other adverse effects incode diarhoea, and abdominl cramps nd muscle
weskness. These drugs should not be used in pasents with cardic or renal dsese, in
chidren or in pregancy. Usual recommended dose i 60 mg 1M once daly for 35 days.
masimum pto 10 days.
Extra-intestinal Amoebicides:

The only example in this category s Croroguine. It i highly concentated in ver and
destros uophozaites of € histotco, I i ery effctive i vesing hepatic abices

s e e wh o, Do o s dicused e il
pe R

Thee are twa categories of drogs and a single drug s luminal amosbicides. The
ctogors e S mpodneines and slcted ot The il 8 Dl
froste.

ryaquinlines:
Todoquine (diodohytowyqui) s & halogensted E-hydronyquinoline It is commonly

12 hours.
funge skin infection. Recommended doses re 600 mg TDS raly.

s
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It may cause advrse ffcts ke nause, vomsiting, pruius an green coloured stools
Proonged use. may cause goter and iodism causing chil, fever, angoedems and
inamation o s mawane. R ad it v G ca Subscs

ehicren I i not recommended i pegancyand or chdren.
Antbioics:

These s used 2z aematives in the mansgement of mid o moderste intestinal

intesinal bacteal flora on which the smoabse thive for growth. Teracycine and
Domyocon it » it ot o b e e by et

amosidd ton beids o G bcrl . Thy e o e
inasinlamostic e
ide
Risvery
in mid intestis moebass and in asymptomst s, because it kil

ontes hich produce . 1 o e a3 itsed n e 3 0 Dlounie
i Tk . Aot 590 e Dicaride g sbard syl but
About

S for 10 days.
e Ty comron complats terce

preparations:
« Metroidazoe: 200 mg, 400 mg tab, 200 mo/Smi sspension, 500 mg/100 ml V.
infusion: Flagyl, Metrogyl, Aristogyt: (Metronidszle 400 m + Dilexanide furoate
pound; (etonidazole 500 mg +

20 mg 500 mg Lomun w0
a0 » Dl ose T mg -

+ Omidszoe: 500 m 15, 590 ma/100 mi IV infusin: Dazolc 500 m tab: O,
Omifen; (Omidazole 00 mg + Ofioaci 200 mg) tab: Gazak.

trogy0.
+ Secndazole 1 g o Secol Secnit-forte, Entosec.

+ Nimorszoe: 250

= Dinyroemetine hydrochirid: 30 ma/m nectn: Tiemetin
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Prarmacologyn Chemotarpya

Long Answer Questions:
1. Discuss DOTS thrapy fo ubercloss

of K,
of Riampicin

4 s
ofEtmambutal

5. Wite mechanism of cton,pharmcokinetics, advrse efcts and g ineractions
of yrazinamide.

. Dottt e o Peparas A
7 o it g
8. Discuss thrapy oflprs
sty ey el s of g it camples.
unga

dugs.
1 Durbe e of s, shamuiotcs g e and
nerspeutc

19, Descrbe various steps imvoled n repliction of RNA vises
20, Clasityantiolcrugs.

L harmacok dical e
and sverseefectsof Ay,

2 of diical use
and adverse efects of Gancickovir.

Np
£E
Fs
iz
2

popwimeiues i




Prermacoiooy
27, Clasiycliiclly important helminths withsutable camples.
8. Comment on mechan ;mur.mno«nmmmmmum,
29, Comment on choce of drugsfor helminth nectir
wr

35. Descrbe pharmacologica fetures of ermectin.

35, Clasity Antimalarial drugs withsutable exsmpls based on cnical use.
2 il et et Sttt
LWt sl e f Q.
e pharmacologica festures of rma
45 by et mwmn\ml\ o
ool aferent Artemisiin dervativs.

5, Wt sl of ol
Short Answer
et e ——
What s mjor adverse efect of Steplomycin’

e  not on following drugs withrespect to twberculosis
@ Mositoucn &) Amicr
@ Capreomyein (@ Etionamide
(0 PAS saine
) Thiacetazone ) Molidrug resistance (VDR
0 Totldrug rsisance (108 0 Hepatooicty
5. Whatis mechanism ofscion of INH?
6 Whatis mechanism.

. P i s etamnsa?
Clofazimin inleprosy
9. Whts WHO regimen forlprosy?
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10 Yot et n ko e
)

0 azcle @ Miconazse
B o 0 Valgancicor
@ pencdour Famciovi
) Vdaroine iy ce
) Adefou Entecavic
) ldowridne o) Truidne
i) Foscame o
) Fomisen (o1 A
(i) Oselamivie i Stawdine
o Lom ) Abscait
() zscabine (o) Didanosine
full) Neviapine (o) Efvienz
G Delaviine (o) Tenofovic
foni) ndinavic Condi) Nt
foi) itonav fo) Tipanavr
Entoinide foai) Maraviroc

Coui Ralteravie foaiv) Thi

) Bithonol (oo Trclsbendazole
foond) Lovamisle oo Metrfonate
(000 Nicosamide (o0 Oumoiquine
fooed) Pperazine moot)  Amodinquine
(oo Mefoquine jnacr
(o) Proguani (o) Atovaquane
o) Aremet (o) Halofatine
o) Tidazole 0 omidsle
@ Savanidozoe @ secnidaole
@0 Nimorazoe 0 Emetine
) Diovanidefuro

16 What e e il amoesiids?




Unit .. 4

CHEMOTHERAPY AND
IMMUNOPHARMACOLOGY

Upon complaon of s un, h sdent shovid b able
Understond chamathorapyofuinaryrct nfecions
Undorstond chamethorapy of sl ransmitd disor.
Undorstond chamatherapy of malignant condions.
Undorstond phermcslogiclacions ofimmunstimulnts.
Undorstond phermcslogiclacions ofimmunesuporesons
o ofprotin g

Undarstond phormacologiclacions of monoclonal onibodies.
Undarsond phormacologiclacions of s

4.1 URINARY TRACT INFECTIONS.

Urinary trac nfcton (UT) is 3 common diorder. For anstomical ressons he female
Iomer utnny ac is more usceptie £ fection. UTI may present el ¢ e acte or

choricform
Infections:
"
»: iihe
e
case, the p pain, Uine

nadequate reted acute infoctons can e t chonic pyelonephis.
Chror jon:

Faiens vt onc fcton show sl n s, g s o et rd
weght. ansemia and Pypertension are frequenty present n case for

demonstrabe.
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pyelonephi
Pathogeness

Bacteriology:
The bacteracommaniy found in UTL rgiate i herectum.From rctum, the rgansms

e
« They are washed out by empting of the bladdr.
= They are inhibited by acidc pH in wine, high urea content and hyperosmlary of
+ Destroyed by antiactrsl action o the bisdder mucoss
Most

Enteocac, Steptococe and Stophylocec, I <heonc cases, mixed nfections may b
observed

Clasifiction of Drugs:

T sl of i st e Gl Ao, et e
it Ariogyotde. Moraquclons e ceploports. Trse o3 have bon
Ensed .o ot lrt o UT e et

g Nirourantoin, Methenamine mandelte nd Noldic scid
Individusl Drugs

‘Sulphonamides: They eradcate uncompicaed £ col infecions but are restively
inefacte i chroic cass, complicated cases or in mised infctons. Development of
bactral resistance it majo common problem.

il ollowed by 1 gm & hourly daiy for 7-10 days. Uiary pH should be alalne uring
therapy and fuid ntake should b beral. This il tretment may be followed by 1 gm
iy for several months 35 @ chonic suppressve theray. Cotimorazol fs preferred over

Sultsoazol,

Totracycines: They are parclrly usful in non-gonococeal urthils caused by

restment of renal parenchyma infecions. T is prmarly bactrcstatc in natre 3gainst
Protew
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s ghen 3 dose of 50100 mody and can be adminsrd or sl vl o
chvonic suppressive therapy. 1t is mainly excretad by glomenia fizaton and tubular
cecre v e s e o o evn o ploned b e

patents vt kidny folure. Hence the drug should ot be used in cases of severe renal
s mainy
ar reistant to ather more commonly used drugs It xibis herapestic anagorism 1o

&l asrhd o G ad & excrtd n . AL a aci g s han 5.5,

oo g U il it v o8 4

i ot efece upper urinary tract infections, Proteus and Pseudomonss
e e st i, s s o 1 voe. S e ot
e drugs are ot el It sed n 3 dose o 1 gm four tmes 3 oy

I shoukd not b used long with Suphamethizole because the sipha drug forms
sl pecptae i ot

dvantage and s resticed o redstant Poteus.

Cotrimoxazoe: t s combination of Sulphamethorazole and Trmethoprim. It s useful
sgainst € coll and Prteus specis bt ot against Peudomonas It s use i dose of
710 days. 1 i useol for

enal nuffency. Trmethoprim gets concentrated in the prostate hence t is preferted
when prostaic fecion cavses recurent UTL
peniclins:

tis nefective

oty o730 o e rsmer o U rgrnt v, Mar s of
Ecoll xhiit rsistance to . Hence 5 notte g of ch

rbeiilin sl b esiment f Femones pones, b ambined
with Gentamycin, Ther i a cauton that Cosbencilin and Gentamycin shoud be used i
s pg, bt b, cnbid s o unt s, G Tnacites

P'-ndl\ln s 5 brosd spcum of ity gt Gamgaive ogrisms

caste fetons e oy b s 16 1215 g on e He sesring
o, o b, bl wis Gerta b sy el s e o b

-
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Aminoglycosides: Gentamycin and Amikcin are efecve aganst £ col, Proteus ond
pesudomoncs, These drugs con oy pteral, ey cas coroicy
el oy, The nephrotarity can be reduced by giing entie daly dose at one time
Thei useshouldbe resrited to only compicated UTL
Fluoroquinolones: They e prefered drugs for nosocomial_pyelonephitis and
ol U
o 5560, The efectve concenrstons 3t acdic pH far exceed the bacercidal
Cotervaion or s paogens.
optmbaprin oo ke s i £ o s kit
o et st Ty e o ke i bl ectons The never
cephalosporins are aganst mitiressan eneromactei and Piugomons
it v ter s Tog e chted i epicac
Fosfomycn: 1t as antbacterial acion agant urinary pathogens ik Ecol, € fecol
il P e, eneobacr reocxs nd aphjoccs Combinion i
Al s ity g g . e
" bt bacrl cell wall syivesis by inacivting th enme pru s,

1 is wel absorbed and achives high concentations.in the urine. Proten binding is:
inil. s half e 15 .8 hours It s excreted unchanged in wrine and hgh urinay leves
100 /i, perist formre than 8 hours.
dvese eacions e besdche i, darboss saen soming, sdorist
ot srvetn s, v, et o s N ot e 8
e g it

single dose o 3 gm in 100l ofvate It s curntly used fo teatment of uncomplicaed
Ulin women.

4.2 SEXUALLY TRANSMITTED DISEASES (STDs)

Sl varamted dscis 109 e 3 grop of ectons most commony
ransmited by sews contact Accdentl ifecion through fomites and infecton of
Iaboratory workers are rare modes of wansmission. In case of syphii, tansplacentl
e toth fstus canoccur,

The impartant STD: are syphis, gonorrhoes, non-gonococea et chancrod,
ymphectandoma eneeum o muinl, it 3nd ADS. rugs fo ADS hve

cussed under subsecton. antretroval dugs of secion 314 Other dugs re
dscussed below,
Syphits

ot reported
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infectious stoge, th patient has highly conagious surfacelesions. During late sypi, no
forsyphis

2 ool & oo st 3 G o s e ok o e
reurosyphi
body,

T ot syt
chete is exremely sensive <o periclin. Plasma concentatons 35 low
03 e 1 skocnescie Th oo st b sty s o

drug is lways acministered parenerly. Folowing priciles should be folowed in the
restment:

« Trated cases shd befllowed up for adequa period

i cessay 10 troce and reatconacts.

Folowing are therecommendationsfr diferent tages of syphls:

" Primary and secondarysypils and atent syphis o one year's duration.
Pracine periciln 600000 urits M dal for 8 days o

dose.

o Patents who are alrgic to penictin should be trested with Tetracycine of
Eotvomycin 500 g raly, 4 times 3 day, on empty stomach or with
Dosycycine 100 mg twice  doy for 15 doys.

+ Syphls, except neursyphis, o more than one year's duration
o Procaine peniciln 600000 M dad for 15 daysor
& Benzatinepeniciln 2. megaunts M once a week for 3 weeks:

500 mg oraly, 4 times 3 day, on empty stomach or with Doyecline 100 mg
i day for 30 days.
Neurosyphis:

given intrsvenously n the dose of 12 megaunits daiy n four dvided doses for 12:14 doys.
tematively, Procaine priclnin 3 dose of 2.4 milion units I once 3 da. together wih
ircse

for
westment should b repeted.
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with Entvomycin, but notwith Tetracycine

for 104
Tocal o systemic contcoserids
Adverse Reactons:

s

e mcocyaneousesonsand 3 i sysem s corsstig of i s
e st For 2.5 s a1 rarmls I covasar o nrosyhis

oroptc srophy.
Gonerehoen:

i causd by oo, s ofwhich e s o prcli, S s
are resitant o peniclin, tetrscycine, o o spectinomycin and/or others. Erdicaton of
sate unwmp«:aled sooccal lcion caud by Ponki et e €

ims,aradicaton's.
et o s o i 10 g i s i e o e
Tuter e o ity o ) my b cuse by ot rgins
oy, rchamt, Hyopiana. homint vl Rove kg wamooes, Gam.
o css

jmen for Un Gonar
+ Peniclin G, in aquecus form. 43 mega unis injeced in two_dvided doses,

* rocin il L2 e ks drg i pencn G e s B ol
by o s njections 24 hours

+ Gproforacin 500 g raly 35 singe dose.
+ Ceftiarone 125-250 mg, M asa snge dose.



Pramacology
+ Cefime 100 m oraly a5 3 snge dose.
+ Spectnomycin 2 gm M as 3 singl dose.

Regimen for Complicated Gonorthoes:

or Doryycine 100 mg BIDfo 14 days.

+ ooty 2gm ey Rourssong i Doy I 100 mp vy 12

ontinue penmihichos e
Dcly!y(hm iy 100 0

i o1 . 3 oing e of 2 mag folloned iy 15 ik for ey

T2 hou, o compete 14 days oftol uestment.
»

mg BID for 14 mg

or 14 days or Metronidazole raly 500 mg BID for 14 days. T regimen may be
) even i non-hospiased ptent.

0 s of ot b vt cody i fesery o e

e of periclin shoud be e,
Non-Gonococeal Urthrts (NGU)
NGU may be due to ane of the fllwing ressons:
Infection with Trichomonas vgina.
« Agenensised UTL

wice 3 day or Teracycine 500 mo 6 hourty, for 714 days. Enthvomyci 500 mg

single dose of L g 1 safe n pregnancy Th sewal partner shoud be reated at

hesame time 10 prevent enfecton.
Chancroid:

dayfor

740t Aotroryiin s dose of 1 pm e e fchn. mem-un Ni-mem are
Cotrmorazol 2 et twice  day for 7 days Cprofoxacin 500 3 oy for
e et et 250 D 2 g . Al Tewayie b b
vcdd for th fear f resistar
Lymphogranuloma Vensreum

100 m twce o oy for 21 days. n i petrontc . ey may b rasdd n
o o tevardins for 5wk Sdpnamics e il st Ereamyc
may i be used
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Granuloma Inguinle
or Amgicln oral in a dose of 500 mg 6 houry for 3-4 weeks, and Cotrimoxazoie o
1ablts tice dail fo he same duration.

Venerstworts:

i due 10  vil infecton (Condyomata sccuminaia) without any systemic offcts.

R causes v
They are tresed eiher by slectric cautery under local smsesthesia or by applng
e

surcunding sin shouid be protected from podophylum. Iniquimod 5% cream applied
i

proinfammatoryctckines named Inereukines 16 nd 8 nd T

Vagints:

e,
oot o S e

Ot ol s o i ey o e, o gl
37 e o o, 150 mg of Fcorase o efece. s v Gos

Bactrial vogintis 9o responds o Metronidszole 500 mg bid for 7 days. Atamataly,

0% of Systemic reatment over local
sppicaton.
Single doseragmen forvarious STDs i presented n Table 41
Table i
Sto. Infecion Trestment
L Syphis sty
2 _—
3| chamydii NGy romycn 1 gm oraly. |
& [craneros Aaithromyon 1 gniCiprofsadn 500 mg oraly or
5| Tichomoniss

AIDS is 0.2 STD. Therapy of AIDS s dscussed under antiral rugs
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asch
Cocr s 1o 3 dsoe o _cls i shoms_urconwcled e

ars of e by T ppece of sl chscrits i o ivomosoml

i processes, resuking from cancer, leads 1o deah o the patent, unless the

Py

4 i am ol et

e e aioscho ey v e S,
et

Tumours are o two types: benign and malignant Benig tumours are generaly o
The tems ke

Cancerimalignant neopasmymalignant tumau are synommous. They polfeate rapidy.

thesurounding cls and are harmfl f unrested.

brjrebanpiriguniogliogl it e e 1o st and
newrofroma refers tocancer of nerve

e fenocarcinomas, sacomas or myclomas. Haematologcal
tomes ot o o ommi

Causes of Cancer:

Folowing factorsare related o cavses of cancer
© Vinuses ke EpstinBar virs (689, Hepatis-B iras (HBV) and Homan Papioma
s

« Envionmenta and occupatons| hazards ke radiation o chmicals.

+ Geneti factors ke mutatons, expression of oncogenes and represion of tumour
suppressor genes.
+ Use o drugsle nmuncsuppresivesand some alyting agets
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T pes fgnec hnges o 0 carcer One s ctiton of profo-ocgres
The

oncogenes is reprsson. or inacation of tumaur suppresior genes
(antoncogenes
Characorsics o Cancer Cll:

nvasveness and metastass. They ar discussed below.

gromth tothem, o that the prolferaton s subec ol physclogicl processes The
actors v s folows:

s ik Epidermal Growth factor £GP Insun ke Growth
Facor 17 Pt Dewed G Facor PGP, Teoming G Facor 3 1G-D

PDGHR and VEGHR. Growh fctors act through receptar yrsne kinse o receptor couped
atherkinass.

Cell cyce transducers: They e of two types. postve regustors and negatie
COKS). Negatve requatrs incude R proteis, potein p21. other COK intibiory prateins
90 ks o s e

il et It prevents
the cancerous changes. The apoptosis can take place by two rceptor
pathway, which stimuate tumour necross factr (TNF) o mitochondrial pathway which
sctvatestheenzyme caspase-5.

 produced
by growing mour:

chromosoml am. They are long in cancerous cels and short in normal calls. Many

Inhiiors of telomerase anzyme can work s antcancer rugs
fo: Nomly, when dsugher celsare matured, they ciferetite and

nat diferntite. Az 3 reslt they grow in an unconraled manner with the same
morphology.

re ot o i I ol el saps it wou undrg popos e e
The cancerclls, &

eg. bone calls can metastasie nto lunge It can lea 10 spread of cancer throughout the
body.
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“The Call Cyce:

ana. kind of
il the

and. eiosis During mitoss, each doughtr cell o
vomorares s o o pue. <o D, s g oo o
of o

" number of ch o
below

3phaseand M phase. SeeFig 41

-

I —

Koy P rotase: \P-stahase AP draghas:and TP Thase
ig.

Go phse: Nt cals do ot iide corsanty and spend » vaning smount of

most of thel e time n G, swat; ndicating lack of

s s s spnd
n ne cony b maro s I celsand i s s consanly nd

Lt I L T o e conts of o s sl
The G, e and te cell o 1o mitoss M phae and
ol
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Interphase; Whn the cal i in between one mitosi and the et it s 53k to be n

NAS snd protein, needed to prodce stuctures whih ae required for doubing ol
celar components are manulacured in tis phse. Inerphase conssts of tree dlstinct

phase.
G and G, phases: It s 2 growth or ap phase during which cels re engaged n

Durng G, phase, the
<ol prepa els.1n G,

o events relted to_chromosomal or DNA repicaton. These. phases smply serve 35
preparatory ground orgaps i ONA sydhesis.

e bt
nce 3 cal eters 5 phase it bound to Qo though mioss e M phase An :mymm cl
e i, 41

et s gl F§ e e s ok o st 0
begining of M phse. I the quiescent G, phase,  speclse proten called Rb proten s
the G, phase by

inibiting the genes essenl for passing into S phase. In ™ Gy, the ycin-cdk complex

ihe tumour suppresior gene named pS3 stops the cyce 3t check paint 1, allowing the
Drilogtl ept. Onc chckpi 11 derd. theprces cnn s revee s the

it o e o i by i e ks o ke S5k
o M phas . be e Giror i four g g, e,
.n.pm and tlophase. They are discused bol

=
e o of e s e i h muus.Inprophas oy <onde

o vl hamesomes e . $tr hromaids Joned o cemomer Mider
membrane now. diitegrates and condensed chiomosomes are. elesed i
epoplasm.

2. Metaphase (meta mesns ater) MP: During metaphase, the centomeres o the

the mioticspndie n an equstoisl lan.See fgure 4.1
3. Anaphase (ana means upward) AP: Durng anaphase, centromeres diide and
identicases of chromosomes move t th apposie polesof the cell The separated

St chromatds s refered 0 3¢ gt hvomosomes.
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. o

oppte poes of he cel uncol and revert to ther thread-ike chromati orm.
nd

the spindiedisappesr

the cel, which
oradual deepens and separates the ctoplasm and the organlles nto two equa and

56, mitosis (M phase) nd ctokiness.
Length of Cell Cyci: Th lngth of G, phase of cell yce i Hghly variable. Normaly,
€ ke 0t 830 s, bt my b v o st iy vl el ¢ may
s of clls.Usully

Together,

<ol cyl eyotosc effects See figure 41 Combination of agents which
e ot e s of oy o e 1y reter e LB ARV s

ol n e e e cied 1 g
e deu O phae sty it ¢ G oGy o e,
fonof Ant

it sgns: Bl Camusin, st Serdomusive, oo
Cyclophosphamid, Melghaian. Decabazine, Mechiretharine losamide, Thitepa.
Semiiomios, Strposotadn nd ramusing

Arimeuboles. 9 Mebovete Pentred (ol s s, oo
e s Fatost onbcine Gemraboe o
il

“the <ol cyle-

Dactinomycin, MitomycinC, Dauorbicn, darbicn,
Dovadein 5tioen Mt
Vinistie, Vinblastine, Etoposie,
Topatacan, e,
Docetasel babepione tasanes L Asperginase (enyme)
Miscelaneous ogents: &g Hydrosyurea, Cplatn,  Carboplatn, _Osalpltin,
Procubicns, Hoametyindarine SNJ Ao N Vs, T,
st Deietin it Tl Lo
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+ Protein Tyrosine Kinas Inbitors:og Imati, Dasatisb,Niotii,Lapatit.

et
Proteosome inisitors: eg Bortezomib.

+ Hormanes and sntagonits e
G sgonist:Goserefin,Buserein, Leuprfce.

2 v e s gminuERAE T Tt b
& Ancrogen eceptor blockers futamide, Bicatamide, Nlutamide

Estrogens Dietystbestol,Elyry stadol
Andtogens Testosteronepropionate,Fuoxymesterone.
= Manodona ani
Naked MAbs: Rt Epratuzumab, Alemtuzumab, Trastuzumab, Corsimab,
Panitumumab, Sevaizumab,Edrecolomab
& MAbs-cytotoc conjgates: Gemtamab ozogamici.
o Radiisotope-based MAbs Ebitumomab ™Y, Tosttumomab "L
Histone Deacetylase (HOAC) nhistors eg Vorinesat
Prtectants e
o Colonystmulating acors: Firastim, Sargamostim
o Thophosphate oprotecants: Amifost
Aerolin conjgator: esna.
o tronchelor Dexazovane

= Thrombopoitc rowth factors:Opreekin (111, Thombopoletn.
s Lvamisole
Anothr casfiationis bsed on eistence of o mojor cases: Animetaboltes and

hvee. mojo types: Flic aid anlogues, purine ansogues and pyinidine analogues
Neneonl s (MAbS) e 5 comon s 10 b . ypes of sicasons
formaton about antimetaboltessnd MAbs s pesente beow.
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See Fig. 42 10 emphasisesitesofacions of antcancer crugs

R

ot cna
e g, rase

e Socen
ooz s .
e

[Ur——
sy
Foem o

ey Vo s
o TS o

i e —
Fig. .2 Site ofaction f anticancerdrugs
Drugs used for Cancr Chemotherapy:
e ar su-cssfiod i thre types: Folic acid anslogues, purine anslogues
and pyinidine anlogues. Thy are descrbed below:
Antimetabolits

Analogues:

The eample in this category is Methotreate. By compettvely_inhibiing the

iydrofoate reductase entyme. Methotresate deprives the cancer cals of various olate
o
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cosniymes and essenal components of DNA like purines, methiorine and thymidine
See Figure 43
s 1 the 0% afecs of Methoete See e 41 The A nd proen

fom
iy of Methorecate

P —

Fig.43
v g

ampies i this category are 6Mercapiopurine (6:MP), Thioguarine (6TG),
Pt Cais s eronain

ypon

e e o e e o A e kot e o' o

Rlopunol bing e outes s, pevens b of WP ledg 1010
increse s p..m.mmnmmmm;mw

Thioguani  purine ansogue. t i not metabolsed by xantine oxdae.

Hence AHuwvmu\ oo o poraion e vty s e 1o oo o o

Fludarabine i  fuorinated purie anslogue of antiial drug Vidaabie. It s converted

Cladrbine is & synhetc purine nucloside whih s phosphorylated 10 an acte

eniyme adencsine desminase which piays 3 crcal ol in purine utisaton and ONA
syhess
leads 0 3n nhtion of methyltion and otherreactons.
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pyrimidine Anslog

The exampies i this ctegoy sre: Cytrabine, - Auarourci (5 and Firuridi
Capectabine, Gemciabine

nhbiting

el Ok
worouracl (5-FU) and Floxuridine sre fuorinsted_ pyimidines. Ther active.

erngemen ' e s of TV, s i it of O o e
oo oftymin. 3. sl phophoryaed and e o fomato of et A

enmme s

Gemeitaine s & dforodecryeyidne, whih s nucoside
oo seves 1 it cyme domyayde s The et

Monolonal anibodies (MAbs):

MAbs are singe species of ntbody which recognise and react with a specfic antigen
e oy e ooy iy of o s cwted o s o el fom
mouse myeloma with 3 B.cll producing antbody 3gaist a desed antigen. The resuling

capabity of cancr cels 1o protfrate enlesly. They exet ytooxi action and faciate

Murine MAbs, generaed from rodents ke mouse re usally not prefere sinc they

mouse Mibs,
hose of umanised MAs end up with "Umab (eg Trastuzumabl
Some monocionlantbodies are used as anticancer drugs.
Reactions:

agents
et oy i o o b i e T o of s i
o

g

+ Dematologcal ity

+ G osiciy

« Newotoxicty
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Resistance to Antcancer Drugs:

mour rows, incresing number of muation occurs. Some tumour types, ke
maigant melinoms, brsin cancer and rena cell cancer, et prmary resitance .

ol show scured e, wich dvos, ding oo of ey, ey
e e siapation of s el o doe 10t o s ¢

aiways have lrgey g resstant population which are refactory 1o the eatment.
‘Combination therapy may be usful i resitat col.
Combination Therspy:

“The combined use of two or more antcancr crugs s oten superior o 3 single cug

mour
e combind rsien shouk e g wich c by it mechrims
S cambesions e vy et
Drugs e, dose It souk be s 0 w04
it e s
low time fo recovery from acute toic efcts of cytooic drugs,
intermetant schedue of drug trestment should be opted. One or two cycles of
chemotherapy are hardly suffcent to eradicate 3 tmour. Hance based on circal
esponse, 416 cycles may b repete
1 the prmry tumour has been aradicted oithe with surgery o raditon, then
. 1 gres

s
§if
.

« A lage umber of combination regimens are used for treatng various tpes of
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a4

Drug which oy immune responses ar termed 35 immunomedulators. They can
functon sither

4.4.1 Immunostimulants
There are various disoders Tike Acquired_ Immuno Deficiency Syndrome (AIDS),

They may
work o cafuar r humoral immun system or both. Secause of ther varible fecs,they

Some of them are yntheic s ie Levamiscle, Thadomide and Lenaidomice, One
of et
They are discussed blow:

Bacilus ClmetteGuerin (BCG): BCG s an atenuate e cuture of Camette Guern

nonspecfc and stimulates T-cells and N cels I 15 used for the treatmen of rinary

used to
Jost actve immuniy towards tubercoss. Common aderse effects include chil,fever,
malise, ypersensiity reactions and shock.

Levamisol: 1t s an anhelminth drug bot stmulates T-cell functions and 8 cels
he scton on T
S uorourscil to improve sunviva of patens sufering fom coloretal cancr. I is also

wesk for 34 monthe. Adverse efects incude fu fke symptoms, allergic manfestation
nausea and muscl poin
Thalidomide and Lenaldomide: Thadoride is siabie or resticted use . o vest

and
efects. Hence it is indicated i refacory cases of theumatod arthits and in cetain

Jidomide. is an ansogue of Thadomide with immunomodulatoy and ani-
angiogenic propertie. t i used fo trestment of ranfusion-dependent ansemia due 1o
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They areas olows:
L. Aldesleukin: These are recombinant 112 obtained from cutures of € col
o iots Tl e e cls s o etcmntof ol i 1 5
the reatment of metasttc rensl cel carcnoma and Adverse effecs
oo ek i, o it Ptk o et o
du o decresse i netrophi functir
Other recombinant inteleukins (L: 1L i produced by macrophages and s

general augmentaton of immune.response. I stmuates megakanyocyes and.thei
precursors i the bone martow. s used to prevent thrombocytopeni i the patients of
Cancer ecahing highly myelosuppresive chemotheray.

st

s
ke Figrastm and pecylated recomnant G-CSF lke Pegfigrasim are some of the

Sargramstn f multpotent haemopoiesc growth factor afectng ranulocyte, enyhvoids,
ek snd mcrphape. rirasin s protieaion snd dfreaton of
neutrophil progeior col, actvate the phagocyc actviy of mature neutrophis and

can be given once intravenously per chemotherspy cycle. All C5s are used 1 reduce the
cevrty and duraton of neutrapenia induced by cyttosc drugs during chemotherapy or
following bone marron transplant.

ar indicted for 3 variey o cances ke chronic myelod leukaemis, aiy col lukaeri,
o

I sty i e veier o ot 8 C o . s ot
iciude flu ke syndrome, lood cyscrasas, nephvotavicly and newrclogical symptoms ke
nervousnessand confusion.
Interferon-51a and 1o re usd for th trestment of relapsing type multle deosis

ferferon-Y, maily 1N-Y1b, restores macrophages cylooxicty by genersing free
adicals and is used for the reatment of chronic granulomatous dsesse. Advere ef
inclde fu- ke symptoms GIT dsress, anorera and s ashes.




Prarmacologyn

Prepatons

vl 501 150mg s 50 i sy, Dewornis, Dt Vel
Figrastim: 300 s pre e syinge injcton: Flgen, Grafee.
Interferon o233 Muial jecton: Atfron.
« interfron a2 3 mUAa, 5 UGl nection: Shanferon, Viraeron.
4.4.2 Immunosuppressants
These drug are cassifed under ollowing sect
L ohbitors of ymphooye gene exression 1o reduce.inflammtory response
lacocorticoid

a
Inflammatory response can be redoced by inhbition of ymphocyte gene expression
G\uuwn-&mds suppes e niton nd enerin of 3 fresh immne esponse e

o oot ol i st e S35 13 1. e
F- s afected
T lmphocytes (16 funclion and prlferaion. Glucocortcods decrease chamotas of

g o o fcr 0 0 4 ok o spion of
inflammatory fators s inbited. They have fitle efect on humoral
immunty
igh doses of methyiprednisolone sodium succiate by 1V route are sed to revrse

Many sutoimmune disorders ke theumatod arthis, systemic upus eythematosus (5L,

boveland ocular diesses s well s exacerbationsof il scleoss.
2. nhibitrs of hmphocyte signaling 1o prevent immune <ol actiaton and

prffetion

CalcneurinInibitors: Cycosporin, Tacroinus.

Cyclosporine:

Phosphatase encyme calld cakineurn This aciated. calcineurin phosphatase causes
Actvated T cals (NFAT. NFAT

TH el
TH cels and
production o 12 whch s necessary for rowth and cifferetiaton of T cels. S Fig 44
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. .
Cxctosporivn Taeroimus

A
Siomes

e 6
Lz

Fig a4

Closporine can be given either caly or inavenously. s oral bioavalbiy is about

in drug-drug interacti

minimlin rine lasa hlf e sbout 26
Therspeutic

taboites re excreted in bile and then i faecs but
i used forfollowing indctions:

o preventcontol cerain autimmne. dsorders ke rheumtod artrs and

To treat other T-cellmedinted diseases ke atopic dermatts, endogenous et
inflammatory bowl sesee snd nephetic yncom
Reactions:

tions:

I oo, et and e i s prarsn, perria
cause ntestiol fross.
o

Sandi

Cycosporine: 25 mg, 50 mg, 100 mg cap, 100 mg/ml jecton: Imusporin,
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Tocrolimos:

The ony

aierence s tht
invovenouly s nesbolsd b CP3A o sbot 9% s s b e 7.8 s s
—

ejecton. Topca Tacrlmus intment s use fo topic dermatts and poriss.

parations:
s 5 m .3 o Toromes, Ok Pngrs 5 1,11,
i, Seegral:003%, 0 1% otment Tacrotor, Tacroderm.
5 Manmation T o Ry TR o Sl S
Sirolimus:
12 HBF T30 VORI oot o s et bt e ol s ot
block calcneurin.

E s el T cls
areasted in G, phase

i
30.45%, mainly with albums ey et et by P o
S e o 255 e Pl e 62 s

Therspeutic

Uses:
i used forfolowing indiction:

oot oprie e e
. ot incoronary sngioplasy It it locs
ot rkraon a0 reduce sh 15k of o Snt: ooy ettt
Reactions:

It cuses ypertpidaemia, ansamia thrombocytoperiaand leukoperia These deects are
dose. depanien . veviil, Nephotodty & 145 it of Crdomore wnd
Tacrolimus A combinstion of Tacoimus + Solms i more nephrolosc. Delayed vor
eslng has b abserved withSeolmus.

rations:

propa
+ Siolimus 1 mg ta: Rapacan.
Everolimus:

st o Sl Evrlmus s  horr b e s e 0
e sesdy sate plasm conconvato 5 ompaed o ol TOR oiors 0

=
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@ Cytotoxic Agents to Reduce Lymphocyte roliferaton:

ar iscused belo.

These g compete with ssential components of el metabolsm.
fopine (AZA):

of
ymphocyte, making it non-funconal As 3 resut. T cell actiation and proferation is
. inflammatory

bowel dsesse.
it acvers rescions include bone marow depresion, eukopenia, thrombocytopena,
s, increased ris of herpes complex and varicel infecton, neoplsia hepatotoxciy

MIX s 3 ototosc antimetaboite, It s used in cancer chamotherapy, has

a0 inhibis superoide anion generaton in neutrophis. T aso enhances apoptosis of
bt it o e CD4v 1 CO8 ol M o 1 ot grf s ok
e and prori
Peparaios.
* Maboveate: 25 mg s m s 0mg jectn: Oncrvs
S 75 10t 35 i I Pl
Mcaphenoe e 4
ki sctive metbolte mycophercic 3 (MPA) insists proferton and acttion of

D which is ighy exprssed on hmphocyes and is rucal fo purie sythsis which i
essenal for DNA of T- and 5- ymphocytes. MPM inerferes wit leukocyte adhesion 1o
endothell <els. IMPOH inhbtion ao. decreses level of guanosine, which reguites
el of ikl i oid s VO e, decsed el of i oo
0 lo e to decresed ctotoiity by T celsand neutrophi

erapeutic ses:
0 used for ollowing indicatons:

Wit glucocoricoids and calcineurnihiior.
+ In heumaoid anhis, mysthenia gravs, autcimmane haemolytc ansemia and
inflammatory bowel disesse
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Reducing replcation of IV vius which infects T hymphocytes and Epstein Srr v
E8V)which it infects 8 ymphocyts.

1 rly vl e, The mebolte écpharle b o e oo
Grculaton and s fnally liminated by kicney. s adverse effcts re eshibited on GIT,
Pamopoietic and e
Proparations:

+ Mycophenolae Mofet: 250 g, 500 mg tab: Mycoft, Metyl 250 mg, 500 mg
cop: Mycept.
Leflnomide:

R is use in theumatoid arths, systemic upus eythematosus, myasthenia gravs,

Kdney wnsplon ptients

Pt o 13 do 1 ndergs < cradoion .5 ghe i i o o
100 g ol o for 3 oy i & lowed b 1020 g 00,1 s s
inchots dosa, headchm, st s, i opac and_Svaton n hepetc
pregnancy and lacaton.
s o ncrease the clesrance and educe trcty of Lelunomide.
Preparations:
"+ Lefunomide 10mg, 20 mg tb: Lefa, Lumide, Lisifen

 Agents: Cyclophosphami
Criephopraide 3 tiqos mmurosprcsan.sc | spreses 8 ymppocte
e s e o dotwes f

" e for v
phoma” Haigi dssse, il mioma 2 crceoma o e g e
pros o e e ol e ryspeeion Wepmtmy Sopen

Haemarthagic cysits Mesna conjogates with acrlen n wine, reducing th incidence of
el iy

L iy gy
are pro-infammatory otokines implcated in pathogenesis
ekt s 428 s s 113 s T e T oo 0

@ Tu o bl Achated ot T col
mscophige s s el s T4 W s o T recepiors presnt o

TNF- receptrs in e ooua M Acvaion of TNFa ests It e of
oton kL ke " adedon ol whch pos ots sgeeaton 0d
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Etanarcept, nflsimab and Adalimumab are dscussed under monodonal antbodies
w24

L1, which in tum enhances th productin of L5 o adhesion molecules and release of
metaloproteinase, 11 350 stimultes cel prolferaton. Th role of metaloprotenase s to
g e collr v i rpraionfor i . The nly oy
endogenous ntagonists o 11 receptor s L1

e’ et i el s, €24

@ T
ol athation. CO25 i te high sfiniy 1.2 recepto exprssed on actuoted T cells Thus,
T

They

) Antibodies Agains Specfc Immune Cells olecles:

response by way of actaton and conal epression of various mmune cell alecues ke
C02, CD3, DB etc. Teatment with exogenous anodies targeted against severl such

Vg\wh\lhm i iy sy s sbrand b inmrin b’ o shep i
I is avalable 3 feeze dred strie powcer for intavencus
Simiisrasn, A b polos ot s e s s o 5

3 DY CoB CO11a COLS, 2% COMA 40 M nd B ol et o th coll
Surface of APCs or T cells. Adminitration of ATG rsuts in depletion of T hymphocyes 2 &
consequence of compliment-dependent yis follwed by opsonsaton by macrophage.
monocyt sstem. There i minmal sfec on B hmphocytes or monocytes. Hence, humeral

Teets e

Tesuts nimpaiment of delyed hypersensiivy and ceular mmunty.
ATG is used to prevent allograf rjection viz kdney ranspant. Th
e ol pn o syt h st f . ATC i gt T b
e kg e syone Wi e t0 il acthation of
oking wse Toe o e v, Ol Gpmoss, Tt vomitn
hypqlenﬂcnmdn

oyt glbuln (ATG): 25 maol cion, Trymoglobuline (b

6 Monoconal antibodies: Alemtuzumat, Muromonsb. These are discussed under
monadinal antbodie (45)
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- ntors ofinmune ol aheion i cthsin s, At Thse e
ssed under manoclonal antbodie (46,

2 Vit s Byt g
present on the suface of enyhrocyes Peopie whoss RBCs have Rh (D) antigen are
esigated 35 Rh and those who lack 1 ar designated 35 R Normaly plasma coes not

antodies which then remain in ciulation. 1 3 second transhson of Ry biod is gven

her (s during
ety o aborion i mothr i S making o . T e bors by

i any cancross placnt and ever o el radtn e e
is v then there thefoeus s i,

HON can b prevented by ghing an inecion of ant &1 gamma gobuln (RROGAM) fo
mother s00n afer delwery or aborion. Th usualdose of Rho () immune labuln is:

I vamusclry R ot ot 30 f i o 15

Preparations:

" Rho (0) immune globuin: 300 maalnjcton Winrhose, Rhesumen, Rhogam

Prtein drugsbelong o following categoies

+ Enaymesand oter proteins.

+ Genetialy recomisinant protin.

+ Monoconal anibodies (4AbS).
Bosimiars.

Gealymodd prvs (i, otckes e imunasilrs
441, biosimilrs (Secton 47) and MAbs (Secion 46) have been discus

sewhere. Only enzymesand othr protin e discusce ere.

4.5.1 Enzymes

potent.
parenteraly because they sre inactvated in GIT. The only excepton is of nzymes like
pancrestin,cisstase, pepin 3

and papain which ae used for isorders ofGI. Because of thir

They
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enzymes They are dcussed below.
) Digestant
Digestntenzymes id n digeson i the GI

ofthe og. om 1
condition charsctased by defecive acd and pepsin secrton by the stomach. Gastc

another enyme, papai, obtained from vegetabie source (papay), has s proteayic
properties

g laper

Pancretin It contins the enzymes amylase, trypsi and lipsse and is obtained from

Gocracomy an. poreacony. . s ot ekl n G Guordrs et 1o panenlc

frosing colonopaty.
@ ostatic nzymes:
Hirudin:
Lt 2 ot sitrnbin soyppde cltod fom e medks e
s e chtaned by ecmboart VA e Lepirudin. 1 s
Jorrpriouy T rcivates o 5wl 3 fare i B e

ﬁbmw o
T s bk i caalned lnei,dorguion i schtion of othor
datting facors. I nhibits diseminated o oot and v 5 vl
et trombot mors. secivay 15 Scion & vy o o i 15 ¢ ghen
e i 1 o

il nalogue of ircin, dimed t be reltvely sfr.

ol concamrate: . prepaed fom posed hman plsma s
eat treated i soltion at 60 fo atlast 10 hours n oder o inactate the pathogen
Vi X . S oo 2 ih hpar 1 et paers W e hTeuy
sorder, named antitombin T defciency which i associted Wit recurent thiombosc
episodes.

srptococei It causes fbinolss and dissouton of clt mainy by converting the intinsc
i Jso capable

of actvating the plasminogen in body fids (extinsc plasminogen) to plasmi; but ths
@
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mecharism s s s 73

s sed o olowing indcatons

i
i
il
g
g
H

S ers o s We sei, urg ths condon, s e s an Y
i foowed
ot Tor 4w For daey i ecmbod . G o 250000 Ut 2 ghen

Straptodomase is not 3 sinle enzyme but 3 group of apily actng enzymes whch
oot i sepobmarasion f e comlos ke e T seprroed

sy
fowing i

ot ktons o g et
fthm cut e ecions ke i s, b s, A e
cu. They shous n e f s colis wd

intommaton ] mmm

ol s, Sy o Tk i sy G [
mene e e Ste % poio compleoun of oy
therspy

teplase (RPAJ: It s 3 recombinant tssue-ype plssminogen acthator, which i 3

systemic acthotion of pasminogen ths leading to fbinogen depleion and reducton of

ut my be afe It has  shot al i of 8 minutes in drculting plasma I 5 metabolsed
by

over 1.

nd Torecls e s ol s et s o
a4 Ty e s o b e ks

ok s ovginallyfsclated rom human urine m s ohamed
o cohored i vl <ok W6 2 pset i oo -
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antgeric
exper

rive. Usually it s dministored intravenusly in an intal dose of 4400 unisg in
Wm =

I o b dpats e er cunbeof e . Fr s s
Ot e 2 o el it sl o i 7276 e etied i et
o

I th ssen of syl o o rew dasag s ben s e
coronary thrombolyss is iniaed with & preactvaton dose of urokinase n 500000 u
o 1y s e stk pha, o e o I e ot Gsonny e .
follod by 750000 nits of sueptiinase i the ospial

ofbiod.

i and Eminase: These are exampies of aylated lasminogen suepickinase
sctvator (APSAC) complex.

il oy

42 Comparativ olytic anzymes
e e T T
Pamahaltite | 1525 0% 3 a8
minutes)
Fivinspeifcty | Minimal Minimal Moderste | Moderate
Piasminogen bindng | Indrect ndiect Direct Drect
Potentl or sllegic o Mo
Typical dose [ 15 mionunts | 30uns 3 milon s | 100mg
Admigzston | nrnenows | Wbolsing | 13MU 15 mo!
over minses bolus, then | bolus rest
mintes 15Muv o
over thour | minutes

MU means o unit.

1. prd arame saned o e v of he Moo P Ve Ao
rodotons. To s s kg proper
ot g o ipeect e poymer whch ks up vy i the
Pt
1€ produces finogen depletion independent of the coaguiation and fibeinoyic
enty




«The therapy i controlld by messring plasma fivinogen.
The enzyme has been use in the reatment of venous thromboss. T is administered

intrmenously i the dose o 2.3 n 2 peri jowed by sow IV
injcton of 2 unts/Kg every 12 hours. 1t promptly reduces fbenogen levels. the peak
antcoagulan acthiy occuring 8-12 hours after s adminsrat inogen

g
feves reum 1o normal within 3 weeks after cesston of therapy. It can ko be
.

me s s machrism of . I oes ot cae aemorhage
e Howere, et oy et o & et e o s sl
Fiemdtic saemi i a1 ozl imaimend of ion have been v=vaﬂ=d
Spec avenom anote§ vl 1 et o ey, Resitance
occur, on ntramusclar adminiration,due to setbody formation
) Mucolyic Enzyme:

Pancreaic domase: It s 3 deoryrbonuciease enzyme cbtained from beel pancres.
2 temen vy ol wcvion oy dogradg Sl I 205

o v reacons e iy kg e syt et ot
® Moo o ey

Hysluronidas: This enzyme, prepaed from mammalian tsts,acts by depolymerising
ke e ot of th. el oo absans W
e tsues It the

e pemesty o s e oy

o vt S shaopion 5 v B g sdboonosd &
el Pty ot 3 apton f il e coats of
fuids, sdmiistered subcutaneoudy i nfants 3nd young chidren. i whom itravenous

sdmitered.
Sodium hysironate in ighy purified form i used in 3 number of ophthalmic srgcal

the swellngof btes and stings.

I8 antigeic nd may produce alrg rescions occasionaly Because of the danger of
spreading ifection, the enzyme should not be injected into or around an fected
gy it oo s s
e powir sk i o The o i pH range of 5. wih an optimum
Loy o - sty s nonrsl rotons o epiaary made K does
ot reqite acoacorfor 1 ffect.
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o nftration o
by instlaton ¢ s used 3 3 soution continng 3-5 mg of the enzyme per . The dry

e rsings s mgtons stk b repesed vy 3 .Sl g capies
Contining the enzyme may be inserted ino iimiable sinuses and fitulae. An asosol of
i b e i 2 Rty e bronchl s

the dry powder 1o suace lesions may cause 3 sevre buming sensation. Inramusculr

ocyosis, angloncurotc oedema . 1t shuid be used cavtousy in
e m e dimage i s e e e vt ooy
Ishould never be given

oo St Hom Cons pape_ape) and concarated_ prese

Chymtrypsin: It s a protedytc enzyme obtsined from the bovine pancress. It i

of rsumatical induced nflanmaton and oedems of soft tssues. It s apped localy or

givenoraly
Alphachymotrypsin: I is mainly used i ophtnlmoiogy fo dissohing the sspensory
‘exracion of

5000 solution injected siowy behind the lens nt the postror chamber. The adverse
e et it oo, word o o of o o Tae ol

damage, it pentates the vireous It can s be applid oclly.

o Semerat s e cogen ey omed colapen s ekt U0
Colagen re no atacked The sty s pmum at B .. 1 s o G

Serratiopeptidase: 0 s & proteolyic adminstered only. It s cimed to

sl s o st ce s uum.r(m.x.; o conpted od v

promoted oraal restmentof mfammtory
rapaaes: . i e 15 o o s e o

Ao s el s s yvbesie el e e, o

the host Asparaginsse cts by cepleing ssparagin from the host, thus denying the

comprion o e s eI 5 ghen nvenuly nd proves el n i of
bt kaens s et cfscoms. % maycuseprogn
sensten
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4.5.2 Other Proteins.
Fibrinogens t i » sterle fracton form human plssma. It s used fo restoring normal
foinogen levels i haemorthagic complcaions caused by acute afbrinogeneria

Antinaamophiic globulin (AHG): Haemophia A and Chistmas dsease (Haemophita
5)are the two most common heediary haemnhagi sates due 1o defiency of speifc

ormal uman pissma. Now s prepared by recombinant DNA techique It s given i 3
dose of 15-60 unsKg dal. Simtaneousy use of loinolytc nhbors ke EACA can
Iechce the dose of equred AHG. I cee of o svaiabity of AHG, fresh piasma or blood
ansusin s used. The halfe of nected facor VI in 3 haemophi s about 12 hours
Desmapresin, which causs releae of AH fom s tors, ransiently ncrases s blood

Pure recombinant ocor VI facr B and acard fcr V1 ae o il
patens with Chvstmas disase resh or sored plasma infuson i ndicated o replen
.

4.6 MONOCLONAL ANTIBODIES: TARGET DRUGS TO ANTIGEN
orecka wbodes gt s o g
s r sivle secis o ety which recgrive snd eac it o s nien
ey Try e paced by con of sl et o s o vl T
myclor el oo, by sgait » desie g The rsuliog

ol f e ct 10 okl sy, Ty e oo scion s ke
apoptost

Mot MAbs, gnetad fromrodens ke s s usaly vt prared svce ey
have  shorter

b
hose of umanised MAs end Up with "Umab (eg Trastuzumab)
Monoclons anibocies (MAbs) belong o diferent types: antitoine WA, 12

Sdhesion and acthatin and for trestiog cancer.
Ao Ml s s, e, A

tanercept has e se becaus o allowing ressons
NF.a 3nd TNF-f. Binding to

mediated T call prlferation.
It s 3 ong hlf.ife of 115 hours and needs few weeks o achieve steady state
plasma el

= O dicontiuation,smptoms of arhis appearwitin a month
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s el ooy i oo ol et . T oot ecghogs
6,8 olong wih

ecks however t does not bind to TNF-5. 1 & used in Croh's diease and rheumatoid
i, et cincberfs e s i eborecte

Adalimumab i+ » hrman ec noclons antbody to TNF-a. It does ot bind
1o THED 1 s rgerc ol T s ho M s o 2 mel. . s o
heumataid ariis. T scminstered 2 3 singe dose of 40 mg/0 i sub-cuaneously
every Lo doys.
el

ke

ymptoms ith headache may o occur
12 eceptor antagonists: Dacizumab,Bsiimab.
112 mdates ey bt il siep i T celacoion, 05 s the igh sy 1.2
feceptor xpressed on actvated T cells. Thus antCD25 antbodie can specica
o Tl i v oo achared b MHC g compee i T s WA
arediscused below

antbodieswith homan 96,

o2 nibody oy combi
ook aod B bk e o of 12 e s

e of scved T cls. Try s vod o o s of s oo Tl

e, Doclzuma b ower ff 1o CD3 2 compae o Bashmat Both g can

MAbs sgainst specfic immune cell molecules: Omaizumab, Mromon-COS,
Aemtuzmsb

asophis and
and eukotnes,

which s 2
gl el for svaon of T el cpor 1R CO3 5 eprsd borh o CO4
T cels.Hece smentwihMuromors delts he ol et 1 cels

o bl e e 10 o of compiemert o revntion
e

elease syndrome” whichcan b minimised by using gucocoricoids withant-histamine.

£
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Jomtuzumals (ant-COS2 MAb or Campath-1H) is 3 gycoproten expressed on
ormal and malignant T- and 8- hmphocyes, manocytes, NK cels and macrophages
Nemtuzumab s & humarised ant-CDS2 MAb which binds o CDS2 and couses prolr
ymphopenia I s recommended to teat B cell chronic hmphocytc leukaemia where

if

ooty
popois 1 v fecs o o red oty ymphope. peuvapere,

activiy. I s use for reatment o poiass. reduce incidnce of cute Ky tanspant

+ 196, fsion protein.

celsand CD2 present on T cels. It revents T celactvaton s used o reat piriais
‘Abciximab i 3 monocionl antbody which cases pltelet recepor blockade and
inibis pltelet agoregation. It s gven ntravenoushy. The maximum efect i seen after 2
Hours nd lasts for 10-12 hours.Small amount of the g can be detected on ciculting
e o 714 o 1. 0ttt s b st ol cheics
synrome which requires precutaneous coronary ntevention. It acts Syergstically with
i T benec afic s (o shout & . The majr avere reacion
ing.

s Wbt R, s, sy sy, Gt
et Sevcuma and G
Clnicaluses of exch ofthem ar ndicated below:

[y

Wb sed for
i allmgroms
et et e
Cetuximab is » chimeri MAD used fr resting coloectal cancer, non-small cel g
rroms et ndpncrt i
i 3 e UAb s for et el

el cacinoma and breastcancer
Edrecolomab . murne MAb used forresting clorectal cancer
s
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Preparons:
e o h curenly el s e el 43
Tl 1
[Ete | Somsicnsme | Trademame wicatons
© o | onbdane, 0673 -
2| Basibimab. | simalect
3 [oscumds | Znapan
4| nfldmab " Remicade. Rheumatoid arthritis, Crohn's.
iy
+ [ |- st carar
o rtwimb Vereptn
P P
& | Palivizumab. | synagis
s oo |- o]

prdit e s mandacared b n oo ompeny Bk e ofclycoprved
verions of origina innovaor products s i el
T e P i o) o

Unike with generic drgs of small molecles (molecuar weght < 1000, biologis
enecly i gh ool conldy nd may be ke srsve o g i
991 e the number o a make

which
e fldd i complsted 0 iy s, In come gt sl

cociaions of tetiry sructures of indidua proteins form  quatery structure At
v, s soucirs e et o by postansionl cications e

ize and stuctural complecty, chasctersation of & biosimirs presents an enormous
nalenge.

Table 4430 45.
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Table 44 Product-relsted diferences between small molecules and

seno. | Biologic drugs
1
fnes
2| Lowmolecsarweight igh moeculr weight
B
properies
4 [suble

Sigleenty,hgh chemical purty,
putty standards wel establshed

Heteragenaus mixure, broad
specications may change during

& | Adminstered tough diferent

Usaly administred parenteally

though bood cpilry

via ymphatcsytem, subjectto
proteolysis urig nersttal and
mphatic tansit

g
organissue andjor extrscllar id
5 Masty receptor mediated oty
10| Often non-antgenic sl snigeric
st ologic drugs
1 |Compleey characersed by | Dffcul o charctrise
2 Jumupm
3| Contamination can be_genraly | High possity of _contaminaton,
v ' ety dtcalo o deecion  hrdr nd ramal & o
remntie impossivle
Mot e ol hurgs [ iy il e arges
producion  proces production pocess and environment
envranment
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companes other than innovtors. Smiar thing can happen in case of bisimiars 3.
Howeve, 3 biosmiars product may not be exacty repicating to that of innovator. A
2 biobgic product, i B
synhetic drug s presented in Table 46.
between biclogi, biosimilrs and 3 generic

[ process iologic Siosimilars

Manufacturing | Produced by Produced by biological | Produced by using
bilogical rocess n | processin ostcll ns; | chemical syrthsis:
st coll nes; senstie to production | lesssensive o
senitve to process changes- production proces
production process | expaniveand changes;
and speclised | reproduciiiy dificlt | esablsh
producton; o esablsh
reproduchilty
afcutto establ

el Extensvecinial | Extensive chical study | Ofenonly phase [

devlopment
m phamacovigianceand | for approval
Phamacoviglance | periodic safety updates
and perodicsofety | needed
updates nesded

Regulation
comparatiity. simirty; egulatory | boequialence:
requiatory pathway | pathway defined by | abbrvited
defied by EMES, | EVEA; no atomatic | registat
cunentyno subsiutionalowed | procedures i Europe
automatic and USA;automatc

EMEA European Medicnes Agency
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Fig 45: Typicl stops in manufacturing biclogiel product
There are varous seps in development of bisimiars. I starts with physcochemcal
characterition folowed by biokgical charactersaton, pre-cincal stuis, lnial studies
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ity o oo sl b s spoh g

Gncion a0y pramacoknedcs (% phamacamanis P
prosts

[ o amant ]

Soucue | S 5 o foundation for | Dtein cunkty et

Soimitars dpmant. | ot ain s seence, g ot

p o

post

modifcatons, e _olycoslton:

et bt

Functon s 5 e fowinin o Detmin ey s
i dvo ol phmciogl oy trownin

in o experments.
daamine st s s on
mechaniem.

ompartve snimal tasiciy design
depends on the unresolved questons
idenified _through _comparvitty
Studes o structure and | studies ofsructure and fuction.

a7 e asess biosquvalence in 3 senstve
demonstating biosmirky. | pogulation (PR use 3 sensitve PO
end

nminegeicy | Ealiion o poril i _poms_ociude sy
flerences in inddence and | formation (binding, _ neutalsing),
prisprhubvsolngg poiiroglfig Mot o

safey st

Cincal _saety
and fficacy | questions based an PK and PD | designs are used, speific cinical
sudies e

e sllowed o extrspolte to ther
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Despit theic hetarogenecty, biosmiars must maintin consstent aualty and circal
performance throughou thei e ycle.

nature of two biologica products ntrms o safty and
ot of e e et Sepmrt o it il prucion

development of drug. Monoclonal antbody  technology  combined Wit
i waocigy . Tade . posie . Semkp. bt . rgned

chan of amino acids. modified amino acids, dervatsed by sugar moieties and foded by
complex mechaniams. Thes protins are made in g cals ke bactrs, yeas, anmal or
human cel nes

e dtamind by e peces e v ey e procuced choce of o el e

roces and fomultion f e thrapeutcproten o a g,
fogicl product displas a ceran degree of varabilty, even betwean difrent

media 10 new purficaton methods or new manufacturing stes. It fs mandatory for

Iuman pharmacokinetcs (PK) andpharmocodynamics (PD) effcacy, saety and

phamacovgiance plan
comparies ke Sun Prama Aurobindo Pharma and Dr Reddy's Laboratories 35 well a5
Conods-base Apotex have sife thir focus o ieimiars.
Since bisimiars are newly evoling products, the requstory envronment is 3so
evoling. in Europe, European Medicnes Agency (EMA) has been a lobal leader for
inusa,

bisimirs. Word Heaith Organisation has publshed gudelnes for evlatin of similar
bitherspeutic producs in 2009, I India, the manufacturer has 10 rceie approval fom
muliple Govermment agenes ke Nationa Btechnology Regultory Authotty (NBRA),
Centrl Drg Standardtion Control Organisaton (CDSCO) etc. A st of ndian comparies,
heic partnership and rlate comments ae presened n bl
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Tablo 45 Capabily f ndian PharmaceuticalComparies and
“hei partnership for biosimilrs.

Name of ndian Partnersip. Comments
Company
Bocon M, Pizer Copabiies_drven by _srstegic
ot Apoter s ndn compay o rceve £
G certcan
orReddy’s s Partnership with GSK for assitance n
manufactuing and marketing: have
WHO centfed cGMP manufacturing
facity
fcities nindia
Bharat e ThomboGenics Parnarship with ThromboGenix for

product devlopmen. Eviatng for

Lopin Phamaceutcts | Uy Fve_ manufacturing fciies across
Inds; emerging capabiies i
biosimirs

ola BOMABEGTR 40% stake in MAD form and 25%
sk n Boksts i Ch o grow

5 capabi

Shantha Botechncs | intermationsl Vacene sum.w Shantnawest in

nstute V) iop

Geoped 4 o R porvriy
win T

Wodkhardt = Opened & Vo p. drined
according 0 USA and
Sandarc

Some ofthe iesmiars products i indan market re Isted n Table 45,

oy | Soimian |
Torem o i Al o vsrn
P | i
oy

Torz Rk |
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Comparymame | Blonmias
OrRedoys Ly R
Gt i cambiors oot
i
= Ouepoenw cambinant
yovopoein
r
RechewihCpn | Acorse Duteposine
Nedkne )
Neupey s Gose
s °
ot .
ey it
ey oo Recambiant een 25
iy P
provd
e
relpien
et Recambinnt G55
ntfeon ]
et nereron g1
e Recambient et
(ot = ecombinnt etopoin
Wonin
Soam o
Soms
[ —
- ok
Insugen. T
Alzumab. | olizumab
sasi irsingarge




Coime

r(..mm Mwm\hr\ Corbeniciin, Pperciin
ovaos

oainoines

Fosiomyer

Sexually Trasmitied isases (TS
< sphis

northes
Non GomcocalUrtits NG
Chanc

miegnema s
i

Ot ecomamnt ek

a lomde
* Becombrunt ks Adeseun
3 ol smistng i

Secominant tats




Prarmacology

immonosu

ppressants
" cscorcoi:
- Calcneurin hbitors ydosporine,Tacrolmus

Mommalia target of Rapamycn hbors: Srlms, Evrolimus

lising
nmkm rrinors

Antibodies Polycolonal Monconsl
Oruge

=" Digestant Pepsin, Rein, Pacreatn
© Tyt Hasmrttc v, Arihronbin I oncnrte. Stepckinas,

e oot domane
Miscelaneous  Wyorondase, _Topsin,  Chymotypsin,  Alphachymotypsi,
ol S spaie

i

phitod

2 Anihsemophic glbuln
Manodonal Antibodies

‘Aticytkine MAbs: Etanercept Ifloimab, Adaimumab, Arskivs
112 et amagonists Dazuna Sl

Mibs againt specfc immane cal molecues. Omalzumsb, Muromonsb-CDs.
Hertummas

Iibiors of immune cll adheson and acthation Eazumab, Abchimab.
Foicance Wb Rt o, Cetimab At T
Panitumumab, Bevacizumsb,

Bioi

T

Incln ghrgow
AR argedng EGF

Long A

nswer Questions
" Difretitebetween scute and cvonic UTL

2. Clasitydrugsacingon UTE an discuss two dugs neach categoy
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et abogmeds w vesmert ol e
Disusspathogencity nd treament of gonchoes

4
]
xg,
§
H
H

10, inat e immunostimulants” Deserie 1

ny
11 Wht e recomi used 2 immunostimulants?
12 Clasit immunosup one examp
ibe monadlonal antibodies ong i he clnialuses.
Wina i ircal mpertance of fho (D) immune gobuls
15" Clssy eniymes tong wih their iical usss cting sutabe examples.
osiiars an compare them with small molcul gt
17, Compareand conrastbiologcs, biosiars and gnerc
18 Wnat s st e o demonsrate bosmibrty?
‘Short Answer Questions
1 Commenon pthogeness ad ctrdogy f U
2 vinte shortn
@ Mandelamine
) Nldiicscd
0 Ngomcacal et 0461
) ymphogranuor
0 Veneralars
& O
s Recombinantnererons
) Tacor
v Evercimos
) Methou
) Leflnomi
) 11 recepor anagonists
(00 Mucoltc enzyme
i) Trypsin
(g Sematiopeptidase
) Antnaemophic gobuln
3
H n
& Wit e o roth s et 0 cancr?
7 vani
8
B
To. Compare trambolc enymes.
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PRINCIPLES OF TOXICOLOGY
AND CHRONOPHARMACOLOGY
Upon compleanof i i, th st shoid b e

. Undersond pinciles of esieoon
« Undersond oboutacue, sub-acut ond hronic oy

= Undarsond picils ofreotment o poisrin
. Undarsand ol symptams ond monegeret ofslecied drgs
_ Undersond oboutchrnophormocology

5.1 PRINCIPLES OF TOXICOLOGY
Toxicolagy is defined 2 tht branch of science which deals with poisons. A poison is:
er by accident

or design, 10 3 fving orgaism. Th sty of toxikology seves socey not only o protect
umans and the enironment from the dfetrous effecs of oicants but a0 (o aciate

ices.
The measurement o toxicty s  comple ssue. Toiciy may be acute o choric. and

condition orth hesth status ofthe organsm. Exposure o humans and othr organiss to

oxicnts may resut fom many activtis. intentona ingestion, occupational exposure,

envitonmental exposure, a5 wel a5 accidental and.itentional (suidal or homicidl

poisning. The toxiiy o a pricular compound may vry withthe portlof enty o the
b the ungs, or th

are multple possible routes of metabolsm, both detoxiying and acthatng. and multle

oxicend points s shown n Fig 51
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B

R v e
i oy e e

oo ol shoud b conidmg e g oy
5.1.1 Modes of Toxic Action

aitrt bolm, mode of

actionand excreion.
1. Biochemical and molecular toxiology: It nvohves evers at biocherical and

e ol i o ek sl swveien of e
intenmediates/metaboles, intraction with macromoecules. gene expression and
Sgnaling pthays.

2
behaviour.

B
nd with the mechanimsof these efects.

4 Corcinogeness I imvivescausing of cancer.

5. Teratogenesis: It nvolves deletriousafects onthefoaus

.

7. Organ toxicty: It inoles scberse efect on organ functions e, neurotosicy,

hepatotoicy, nephrotoicy.
e S Rt ses yes)
0 be toic?
e e o o e e o o ey e et
L. Ansytical toxicology: 1t s 3 branch of snalcal chemistry concermed
eritcaion s sy otk ik s e el fortent
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3

-

513

roxicologic pathology: It s banch of pathology which dels uith th efecs o
toxic_agens manilested s changes in sub-coulr calr, tssue, or organ
morphlogy.

Structure actvity studies: It imohves reltonship beween the cherical and
physca propertes of 3 cherscal an the use of such relationships 35 predictors of
toxcry.

daesce i actul popuiations athr than i experimental eting.
Applied Toxicology

withwor
5.1.4 Chemical Use.

iy dagnosis snd resment of
s vt o o 1 hen ot e 1 ik rd
ook

poisons n dinical nd other samples.

metaboltes/degradaton producs n he and in food chains and with
et ol o coamiants o i ndpoplaior.
tenclogy 1. s e of eormenal kol wich des
1k envionment and contutes ndustriahy
ci

1. Agricutunal
ki

.

chomical: 1t incudes insecicides, herbicdes, fungiides and

el drugs: 1 nvcives sty of rugs sed ncric prctce.
abuse: It involes chemicas taken for psychologica o other efects and

fuey
e oo koo b sk
.

dtives: ¢ nvlves toicity caused by atives used in formulation of food

b

n of i
ot ke Al g e kb s
Naturally occurring e Substnces e itk ks, and
el ooy i endoomer

e
ot ol crrct e e oy
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5.1.5 Regulatory Toxicology
1t is concemed with the formulation of laws nd reulations which ae inended 1o

L. Lagal spects: It invohves formultion of law and their regulations s wall 3
enforcement by agencie ke Food and Orug Administaton (FDA). Envronmental

i sssessment: I is the definition o rss, potendal s, and th rsk banfi
o ey fr o gt otk . ko by
Communicaton and risk

2 DEFINITION AND BANIG KNOWLEDGE OF AGUTE,

Acute Toxcity

some

e s sty e s fcs shod ot with 14 dos f -
Sirintaton o e ubsanc

s widly conierd unsicl t use Pmans st sbjcs fr oty esurh
HowesSome ormatancan e ied o vestgeng e umn s

(eg facory accdents, Otherwise most acute toxicty data comes fom anml tsting o,
Irevecenty it sing mtbot ad ferece s o it AR
They
are fsted below.
Jatory Vau
= Thrshold it v tme wighted sversg: 1 s, concriton o
ot e o e ot & o o perenc 6 st
esth efct.

hort term exposure limit (STEL)threshold it value short tem exposurs

than 15 minute during 3 & hourwork dy.
Cilng value (CV) or threshald limits value-ceiing (TLV-C): The concentaton
Which o erson should verbe exp0ed f.

rimental Values:

+ - cbserved:adverse-ffect evel (NOAEL)

+ Lowest-obsenved-adverse-efect lvelLOAEL)

. Miimamlatl orcrron o it e

" M it oo U223 man et s o el s
)
«_ Absolute lethal concentation LC; absolue lehal dose (D459
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s

ey e sy, Lo vt of L W oo s e,
Comersely highe the vale o L, lesse i hetoxicty of  sbstanc
Subacute Toxicity:

Wihen the substance is exposed for & perod of 1:2 weeks,the abservd efecs are
termed s sub-acute toricy.
Chroni Toxicty:

lon e o of e sbsance (oo e s s st Wi

Chvonic tocy con be diecty Jehal but e more b e
ichaing changes in ow, TprOGUCn, ¢ bekavor, Vil Ty 1 can
perormed t asses th chronic oicty o diferent contaminans and usualy st aieast

E o
10% of an organism's e pan. Resus of aquatc hronc toily tests can be used

oy tetscan be s e or
dommiing ety S Chri e gt s e By 1 e
<hronic o
AND BASIC KNOWLEDGE OF GENOTOXICITY
‘Genotoxiity describes the propery of chemical sgents that damages the genetic
‘which may lead to cancer

il not il

to. mutaons. The permanent, heiable changes can affct iter somatic <ol of the

onA
be fed eading to mutageness.
inogenicity

.31 Carci

St of conr T ey - 10 o sy 10 demon e  cass
Gerupion of cohar meabole procses. Common’ caries o naraocive
carcinogens are inhle asbestos, cerin B, o hazza nche. Tomto e
o bl o i revmis o otine, and reacive

s e o wm T s b 1 propin i, Ve i, o
prosignd
e Aluorin " romend y e g At oo on red s a0
1 peanut buttr, Certan viuses ke hepatts 8 and human papiloms vius are 3o
et . pumen poptloma s 21 2.
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oy O et oy e el p and i e
Opsthorcis vivemi an Clonechi sinensis are s carcinogens.

malgnant divion, limately lexing to the formation of tumous. Co-carcinogens are
hemils ot do 1 ey Cue crcer o thd o, bt ot the ey f
inogens in causing cncer.

e emsatoral g o R o Garer OARD) s 4 part ofthe ord Heslh

et TSk e ki o

e imse o epoee heomtoes o syt 35 1 s
e.mqm\, iyt
The agent (mixture) s proably ot carcnogenic t humans.
g e et carcr, b, e and hamac cncer s e st conmonly
bserved cancers warid wide,
5.3.2 Teratogenecity

Terstogenec clopmeral ity s s o mndesaions of
ol Geelopment o (e focus curg pegnarey cacsed by e et
inhois rowth rekrto, deayed el deeopmen o othr congedl dirder.

foetus
‘Causes of tratogenecity can be broadly classfed s folows:

onthe thyrod
k. of s ek of o g prgney cus s
mmm o s e i ol e ol bt of
rtogenecy s 35 th( Caroamzepine, Cholesyamine, Cyclosporine,
Phenytoin, Prmidone,Valproi
sddand T

Physclrestaint: ottr syndrome due o olgohydramnios in humans
+ Genatic dorders.

+ Aohol consumption during pregnancy.

During 19605, crug named Thaidomide was consumed by > 10000 mathers, mosty n
Europe. i nas ned e ot Tatdomide s  teratogen. ore thn 1000 baves with
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deformed organs, called s phocomelawere born, some of whom ae sl aive. Later o,
tstng

i

. physal o charilsgent wih chungs e e sl sty
A, of an organism and thus incresses the frequency of mutatons above the naural
background eve. and

Physcal Mutagens:

Toing rdons W K s e cue DI g
oo T o oo sosce e Cobh 8 rd Cota 23, Ut s
with wavelngt >260 nm are absorbed stongly by bases, producing pyrmidine dimmers
icmagmicy
DNA reactive chemicl

e e f chricalsmy trc ety wih DA, Some of e e It
below:

« Reactive Onygen Species (ROS): eg superoxide hydronyl radicals and hydrogen

peroide. A number of mutagens may Generate ROS. These ROS may resut in

= Deaminaing agents: eg: itous acid causes transiven mutaions by convertng
optosine o wac

.w...w 3 ke e hce compnds e e o i
= backoons phosphts Grpe of ONA, Nmsames a
e o i tac whih e Sk camogns. O Sl spns
e msird oo s vt e

* Akl b e o s s cu b i s e e of

Wi s e compound taing oo e s gns.
S k9. componeman e g g

Paonien combined with UV radiation causes DNA cross linking and hence
ehvomosome damage.
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o sy s s b et s .
. Metals ke arsenc. cacmium,chromiom and kel ae mtoges.

ol cltre asays, chomasome check systems and anmal tst systoms are sed (o tst

Generalprinciles for the mansgement o psoningar s ollows:
1 Resuscitation and Stabilisation
= Treat e thestening probems Do o become a casualyyoursel.

« Nead for decontamination o b conscere eary.

s et dton i e o it
Safety of the sff shoukd b considered o priorty.Decontamitin of the vicin

imitsth spread of i chemicals, which could lead to closure o aical fcities:
such 2 emergency deparment due 1 secondary contamination.

+ s of e sy pojed aten s ko ccount the el
drugs invoked i the process. 1t hlps n entiying the mechanism of 1oy
continous of the dnig may cause abrpt changes in the level of

avsorption ing
raoamers o Sredaty harger, T oY prodopos e polet 19

Vital signs ke heart rate,respicatpey ate, blood pressure, oxygen saurtion and
telematy should be continuously monitored. The rsk benefs of the need for

inthepatentsciical condion.
5.4.2 Toxicological Diagnosis
I rd ot 10 ks oo & s ittt i shd g

aso important © e
s of il s s b s o he it Sk pcemof Gk
Symptoms and signs

Consideraton shoud b given o fllowing facs:

= itory involves medcaton ad products broughtnfom the scene.
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1 mesdial ecords of any prescription are avllabe, that wil facitate identiying the

+ Contacting patents primary physician s desiable.
Recogrition of toxidrome s vry important.

Caioing e sphlc o s gl the pokning b el o e
an il cutcome. Some examples of taxromes ae gen in table 51 A

nd516,

Signs and symptoms. Possbl t

+ Anditydeium " Cocaine, Amphetamine, Phencycidine (PGP Lysergic
« Hypenenson i Dietyfamide (L50)

« Tachycardo + Witdrawl from narcotics, Benzodiazepine, Acohol
* Hypaproia ong tem beta bocker heray

E
+ Savation . Mxnovmxpnﬂummda
« Lacimaton « Cartamate nsectc

nine

comprising o Getald hitory. phyical xamination an geted vesigabions. Necezary
folow-up s mentione bel

Clinical evaluation of the poisoned patient: The circal valuation has the primary

i o e o bromi o cal it nd pecic nbory
e
ety hnkd s o foloving e
o i o Lok e pcrs, s it s
2

e st s T g s o b vy Sl
Conposion e cocaion of e conrt.
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s xpomes: e n g by gt b s o
o s

6 W i pokoing s bt iy of e or g o ingesion

7. What wer the symptoms post xposre?
s -

injcton.Forcuaneous exposure: Duraton of exposure.
5. Wy s e erposed he reson G toic poe: Acidraierions
occupationlexposure recuies notfcation to Govr
[P erpeiviegpiindigbinyy i —
Lfast meat and ik  events hat e 0 porsonng

ination:
@) Use llyour sesest serchfor thecues:

Lok lor i deots rund mth ooy e
= Laok forunususl colour of vomius i

« Fec emporatur,sweating

«Smelor slcoholan other urique odours.

) Assess ABCDE

.

iy and bresthing: ALty to prtect aviy, respiratory re and depth,
oxgen uraton.
Cirulation: s rate and reguiary, bood pressre.

E: Exposure: ok ut for extema videnc o raum e ead o,
Toxicologica Investigation:
Taged s ok e doe it oot

0 Aloing conecion f bueine b acris ok e o,
Some usellinvstgatons are mentioned below:
side g
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7. Clotting screen:PT/PTTANR

8 Areril bood gas

9. Specc toineve, g Digoin, Sacte, itium
10, Serum osmolaityand osmolarty o

1. Abdomina X ray fo adiopaque s
Comprehensive Toxicologicl Screen

ot ool s o Hood, i s stomach wahut onts s k.
ecommended.Some impoant 105 e o bl e gk g s e

4.3 Therapoutic nterventions for Poisoning
eforeintarventon, considr fllwing questions:
L 1sthe osic exposure potental fe treatening?
2. Does the procecure improvethe il il otcome?
& Do bl e 0.
o be noted that pasoning s 3 cynamic may resut in patens
(mﬂ\wmhen:a!Nwenlwu-mul:smmmau\dbean\edwx
minaton:
i e o fom e of arky ks abption it the bocd
v eant o ol nd derma 1ot
o et ved for ecoaination dpands on o pisani:
e SRR R T
supplementa o

Dermal exposure: Removalof contaminated clothing and shower o irigaton of
cted e

For e axpoe Remon of s by rgaion o fecid o o 1L of
lneor i symptomatc improvener

o s VoA S i i i ey
rigation,cathartcs,Emeis s not usualy recommended.
Enhanced Elimination of Absorbed Toxi
It indica inteetion which atampt removal o o%ins whi
o s v g ot s o e e e o e
following tematves:
MolipleDose Advated Charcosl (MDA
Alolnedrtic
semorilyis and Charcoal Haemoperfsion
Plasma exchange

e
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Anidoe: Sy e e sl co n vt s o s
o v oo, +3 comined. Fosonmg it . oS
oo i e o ok oty wih v of oz e
antagonis

5.4.4 Supportive Care

i gk e oo e iy 5 g 35 e el
efecs of some poisons, 1o manage an underying isease which has been

be taken o sccount:
Vi 5
P lcoaci e sas.

5.
4. Monitorand trest secondary compliatirs.
£ koo o dage

Severity of inoxicaton aicpaton of potential serous toxic effcts and the need for
i gl g ks ok b oS

ychosocial and Workplace Safety Interventions

In cas of imentonal exposur, pychosocial uppert and counseling are mportant n

prevntion of poisoning at the communiy level.Folwing psychosocial consideatons form

" efemal o medicl sl werker (MSW orcounselng
+ Poyehiaric referal and olowsp.
Warkplacesccdeta eporin to appropriae Govenrment athory.

5.5.1 Barbiturates.
Clnicaly, babiturtes are used as sedatves/ypnotics Thele mjor action s production
A s

ettty
o o b e .52
3"
Saow
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Tocokinetics

s chins

Bariturates are argely nonvionc, I soluble_compounds, and theic pK, ranges
72004

[ ¥ action contain
ot i i e 2 e el ) o 53
e e concentadons o vk bt
Name. Cassifcation | Toxic | Maltife | pk,
concenuaton | (hours)
(mo/d
Barbta eyl w o 7
Phonobarbtal | el | LA s i 2
Topentyl_|1a 13 s 8
b B 0510 1648 |
b ) 0510 03 9
1mbCes A <05 < 74

R, = sde group in fgure 5. 1mb = L methylbutl LA = long acin; 1 = nermediate
acting S =short acting. UA = ulrashort acing

Stucure in
45 compred to the mre Ipophic thopental. In addion, the lpid barriers 1o dug
that Phencbarbial = metabolsed 10 the extent of 10% pe day. Smiary ditrbution i
ilogca compartments,epecially CN, s overned by i soluity.
Mechanism of Toxicty:

he

This

comples formatin prolong the opening of the chioride hannl Uimataly by bining 1o
(GAB receptos, barbiuraes cimiish the action of acitated neurons and enhance the

the neurons

and enhancing ihiitory GABAegic neuros.
Two major consequences account fo the toxic manfesttons:
1 Barituraes decrease post-synaptic depalarisaton by aceby! cholne, wih ensuing

W
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2 8t ds bt gkl gty o, i n
innibiton cpiatr

o v gt ko, rapty s g s
iy b and

a decresed hyporic i fo respiraton. Thus,with ncreasing depth of depression o the

St ympas e Tty

s and o b poonvy e o dinly (o NS
ot deresn. Reclons e G0 dapndon e oy o il 50t 0
o Pt il e sy st e el ks of il

comia v e cocaaion, n o tht s OV dersats o be

A(Ngh-rdnx-x ocadeof gt gargl g o, rdarta
decessed onot I consequent decrease crdic output. In adlton nhbiion of

Cerebal yporia and cardac depression. Respiratory acidosis resuts fom accumulation of
carbon dioid. shifing pH balance to the formtion of carboni acd. The conditon

Clinical Management of Acute Overdose:

Tretment of overdose s symptomatc It includes maiiaining adequate ventiation,
Keepin the patient warm, and supporting vialfunctons. Osygen support forced diuress
and adminstation of voume expanders has been shown fo maintain blood pressure and

et by pevion o reve crdty o, o thn 24 houshve
eapaad sice ingestion, gutrc Ioge, inds rphine, delve
e cabre o i o st o mhim:hm\mwn crenes

and
e ot vte et st ko f st g o 140 s

ot afected by changes i urine pH.

haemadilyss i recommended. Athough mst case of Phenbarbal overdose respond

wll to cardiopumonry supporive car, severe cses reuire haemodialyss or charcoal
operfsion. Neithe of these pocedures wi remove sgnifcan amounts o short- o
e 0 e T on g e e o e
cing barbiurates than shortscting compounds thre s ess

g
v s 14 i of o g bt 1 el 40 card. ocions e
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retmmnie
complete recovery, complications affect prognos
v f oy snc s o ot oot Wi kg
abicesss, and renal shut down.
Tolerance and
armacodymaric tkrance contbutes to the decressed efect of barbiurates, even
e o W o sibioeston o sty bereig o

Prarmacokinetc toerance contriutes s o the development of lerance. Enhanced

B e
il o bubiuroes fom sddied ndidts s e 1k of
conwisions,

o

Morpine s o mjorshalod (1) cind fom he iy e f i capse

L (oprum

ndeons lod Homite i mesbolc desucion, whih oot 0 e
ribity i alkolod compestion of crude opium samples The narcot, antspasmodc.

o

Fig. 53

o

o ks to whih s

for llopiods
except Methadone and. Meperidine. ARhough opiate allaloids exibit 3 phenanthrene
ucus,

Increaed pd solubilty and increased potencyand ovcy.
— W
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Mechanism of Toxi

The mechaniam of ot toxcty i sn extension of it harmacology and s ity

in the CNS

1 othe tssues. The oo recepors are biolgically actve sies of sevral endogenous

figands. incuing the two pentapeptides, methionine-enkephalin and leucine-enkaphalin

1. Compounds which selectvely bind to the mureceptor (s) exhit mrphine-ike

2 s anageits e P, ki and Leephrl bd o
opparecepor () bough rsesi s, desin, halcatons
oeatomimss, G il and g s s pers

3 350 know to hawe afin
(8, lthough tis binding i primarly assocated withdysphoria and mood changes
(G o f e e,

Toxioldnatics:

Morphine s ragidly absorbed from an oal dose and from intamusculr and sub-

e

monoacatyinarphine and then 1o morphine. Both heron and_ monoacetyimophine
ppe: The

morphine levels rise sowl, prsist longer and decine siowy. About 10-15% Codeine is

demethylated o form morphine and norcodeine coryogates

Signs and Symptoms of Clinical Toxicty:

i
the ighes igesia afecs spinal ascending and descending tacts,
ctending Ut Gl o ol s 1t o oo, v

locus cervles, whie menal confusion and euphora ater neurona actty i the imbic

ofpreceptr.
The cinicl prsntaton of oo i s s by NS dprsin (o
iy a0 wspeatoy deprsin Myod Sugpess ht he patic s esp

epndnt anner 4 can e 1 gty o i e % o e
o ‘e & swonparied by ' il someariogei oy oadent
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responsibe for majorty of desth. The condilon invoes loss of cor
ypoventiaton.resuling from hyposi sress induced, pumonary capilary uu-« wwm
ouput

Clinical Management of Acute Overdose:
Maintenance of vtal functons, incuding respiratory and cadiovascular inegry, s of
ramount inortancsin the s managemen of st opod oy, G lavge
ingeston. 1

possible o reverse th respiraory depresion ith opiid antagonis's.

s mindes love 7 04 g ey 33 i ¢ nesced (pto 24 9 tota,
oty remrie the CHS and espratoy deeesan. Dependng on the ednt o
areotc omedoss,  coninuous o of Rosors may be il wpedly o

rovoves Moo, i a Tl e o €055 ot oy o dcontned i

resumed s necesary. If ther is no response after 10 g of Naloxone, concomiant

rasion i ot dersns . s i bonft 1 v r-
ummwm e

3 ure opicd anagorist avaiable 35 oral tabet A 50-mg dose of

ving at opiod

s ks the phamaclogeal et of g by compeiie b
ot e epscablr sy whn e s

g the complete
o b e e 5 et 6 methyane anlogue of

plelydsdpibobamiorsbiore g oting il ol
vesal ofopioid toxicy.

charcoal, gasrc v
with Naloxone, and emergency management of toxiciy in anticipation of a developing
opicid syndrome ae desiabe
Tolerance and Withdrawal:
diction with morphine nvobes compulive psychoacive drug use with an
overiing b In s a0 i oplld ki 1 th 1 sy
b, e il oo s o [t ches e s
ompulsive drug use nvlves the piychological need 10 procure and use g, often
o5 g I cser the el dre 1o o e S ey
being,

ids reqardiess of ctegory:




Prarmacologyn

with
repested adminstaton ddictd indiials need greste amounts of dg in order 1o

amount of dng, Since various pharmacalogical efects on diferent rgan systams are ot

niformly distrted, tolrance is ot evenly demonstated Whie  diminished euphorc
oninues with progressve tolerance, the increasing doses thresten respratory

ire s, 5 posle s for the delopren of e - i the

physioogica v t achevs homeostass

oepecing on the cnythe wihreval syoms i precated horsaier
v s i ek et s st 72 e, g e i
it ac ofan opioi

theconditon,
Clinical Managament of Addictin:
Charactersation o thecpicd withdrawalsyndrome s presented n Tabe 5.3,

stuge Time ate last Signs and symptoms
dose
Sotcpaoy | 34 hours Witndraws, fear, craing, compulse g
seckingbehwviowe, |
Eoywithdrowal | 812hous | Larimation, sweating, e behaviou,amaety,
Earywihdroval | 1216hous | Restless_seep, nausea, vomiting, i
anoresaremor, cold cammy ,m v,
compuivedrug sesk
Earywihdrowal | 4672hows | pesk_in tachycarda,_ yperensin,
thermi,  plocrecion,  musdle _ spasms,
contiued  nauses, voritg, _ dehydration,
compusive drg sesing. behaviou, sk of
candovssclar colpse
Protracted & months Stimukas-drven_crouings, anoreds,foiue,
sbatinence radycaria, hypotension.
Names of Morphine Derivatives:
Follwing deraties of morphine share drig dependent behavour Codeine,

Olvenpin e, Hepetie, Pz, ropeaare, iy bocodemaO oot
Tramadol Clonidine
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The strucural core of organophsphate (OP) contains 3 cenal phosphate nuces (0
54

In i ducure. . mey eyl roup s an it o sromac o cha.

oo e compoinds e dre s Coacicgravty shve 129 o

empasire bave o vt esare, e e gy ol o okl n

o theensymatic et Tabl 5. st propertesan toictyof O
o)
il

ROl b0 ws—r,

oo v
[ —
Fig 5.4

Common | Chemical Physcal characterisics | Rodent L0,
name_|_name/synonym. inmg/g
= Tetaety! Ui, agreeabie odowr, misible n | 11
pyrophosphate
Disfoton | Phosphoroditiic | Coloures o, immiscble n wate. | 23-68
24 0,0-ditry
eser
Mevinphos | Phosdrin el i, s7e1 |
Parathon | Paraphos,Thiophos | Pale yelow lid, _ practicaly | 3613
s} insolble i water
Anophes | Gotion Cysaline sl skl st 11
metp and orgaic i |
oove Dichiones Non-fanmabie il 5530

Clorpyrios | Dursban, Lorsban | White coysals, miscbl withscahol | 145

Dimethoste | Cygon, Roxion | Slphur containing crystls,sighty | 250
| solubl nvater.
Molahion | Malamar 50, | Brown-yelow luidsighty sokie | 10001375
g n

Romnel

Write powder, insolble in water | 1250.2630
miscbl norganc quids
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re s chemics e 2 houhod s gl ecides. T wide
soion o st carict lows ates 1o he g poptaion: Herce ey

absorbed after inhlatio, especially when devered in aromatic hydrocarbon vehiculr
Sohents.
Mechaniam o Toxicty:

Somatic nerous systems Specialy. ACh recestors are located 3t sutonomic preganglionc

muscarinc parsympathelc synapses, somatc neuramuscular choliergic synapses, and

esbok 8 o et iy Pt e i
enymatec degrac e, s sy, e

e o pieads,
e ey e f the i, il o, g i sl Pedoclnuoe
e

ACh forms an_ester ik with the anioic sie of the enzyme, and is subsequently

L Ach + AchE -» Ach - Ach complex
2 Ach— AChE complex - Choline + Acey - AchE
3. Acetyl - Ache + H,0 - Acetic aid + AchE
Fig. 5:5: Sequence of events during Ach + AChE
These rescions are reversbie in nature and the active enzyme i subsequently
regenerted.

Thus iionof e anome e n 1 s s el o ACh o
i rd s ecepars.The bl e of e comple eures s o
e ot e n s, phvghaoion s e s S0

Signs and Symptoms of Acute Toxcty:
Lo does of O macticdes s mid 1 modre iy, dpndig on he
remining percentage of viable acecholnesterase actviy. 20-50% of enzyme actviy
rents s ey i 10305 f eiing sy e it oty e

acrymation, excesive swesting. (daphoress), mioss. tachycardia, hyperension and
bronchoconsricon. Higher doses causs overtimuation of both ncotiic and muscarinc
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roehcem. b, wd borderter s deflaion o
elsomuscular smapses reutsn muscle weskness and iaccid parays.

respiration, headache, aiety. restesness, confuson,psychsi,seizres, and coms. Death

Acte panceais, myocadial dysuhythmias, and hycrocarbon preumonits folowing

rom O toiciy are iied, some laent pathology may develp. OP-induced delayed
necropathy (OPIDN) s 3 delayed syndrome. 1t s characterisd by muscular weakness and

Soial paresi. The sy + sowl reversie over sevrsl months o imeversie
ermedive e s araturon by mer pacis et by il
nenes. I is asocated with excesive exposre o OPs and fesls in prolonged

overy

Clinical Managament of Acut Poisoning:
Decontaminaton, ainway stabilsation, and actvated charcoal are importat i
ot
Contaminaed clothes. and rining the. eye is necesary for demal or ocular exposure.
roin it ko P ol o spacic O arcoes.

sonamc ecaprs T s 7o et o neomusur of o eceprs S
Atropine, i an intavenous dose of 1-2 mg counteracs the exessve bronchial and
o eeons ardnornles b . T dos s epid vy 510 e
et n el e

o esctuates
by seein i 55 et ot bor 1 o e i
ol ske. Pl s Mot i vhen simiisred son ser ogon.

Fotthe

ote and
1 acton is syergiatic with Aropine. A il dose of 1-2 m, by coninuous I nfusion

M\w:ﬂ by 500 ma/hour fo 24 hours, i orde to mainain sfecve therapeutc leves of
4o

5.5.4 Lead Poisoning

is 10 useful a5 protective sekding rom X-13ys nd raciaton from nuces reactrs Lead

B
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incorpor in gasoine: it has been banned because it is an
!nwmnm!nli\ oo Some o the ndenoa meckins v b epored fo

Toxicity:
The mechanim of lead tosicy invokes s sily to inhbit or mimic the acton of

Increses ntraceulr eves of calcum in bai capilares, neurons,
hepatocytes, and arteries which Vigger smooth musde contacion, thereby inducing
.

biosynthess of heme by interfeing with ferochelstase,
amingenine s ybetie U180t s e 260 Serie (DY Horce

el of 0, sfecting cicom n
vhag-gued um churls tin s of caiom ad sint e of
e Th il s biin of syapc anmision, e s e
uptake and glutamate sythetase acity in asroga, thus inhibiing the regeneraion of
gltamate,  major excatory neurotransmitr

Toriokd

"The biomaiabiy of lexd is dependent on ingestion inth presence of foad (10%
s shor g (080, Inmctl ollourgigestion o et iy 0
plaima and sof tisue; gets redistriboted nd acumulates in bone. I chidren, bone

Lo tor bt 75% of ol by irdn,whie i skl & nctass 1o 34% e 1o

fect lead absorption. A simlar correlation is found with cacium levels. The rae of

i and venslarion rte.

body, i Juble s

Eshalation s lso consdere 5. major excrton tute oforgaicead.
Distrution of e is welcharctrsec. Blood lea is found prmarly in RBCs (99%)
Lvr, ung, sleen and
concntnions,wih edtbuion rewling g bone coceuions Leud does
sinely in bone, but il sccumulte in hose regions undergeing actve
st o te s f wposr.

e vt s, g o sl bt 910 i
ebtaion o oy oo P
. =



of Acute Toxicity:
sure of excessive Ieod, tvough the G tact o by inhalation, usualy resls in
compansid

loody sl Exy smpons of e e e e

ook Upn befr o, I syt fhe b rkon, g
concntaton s meneryprlens bcome o
prsnt i sl motr noraty rogesng ipirpiniad m seinres
i coma. Raeadci roine, e ety n . ponaneous sborors gy
et rere e have b pored
Signs and Symptoms o Chronic Toxicty:
jondice may
o 40t st hoomays. Eamiion f . Soms iy o & i 7oy

be
pigmentaton,or ‘e’
ntof Acute Poisoning:
Parenteral adminstraton of chelting sgents, Dimercapol and CaNa-EDTA,is used o
reduce body burdens of abiorbed fsd. Penicilmine has been used as an oral chlaing

Devrap s recmmended, s extein s imrly bl e . e, EOTA
mosls e fom bone 10 st 4y ot st iy it goen
oincion i Dinarcapr. DUSA Guine s b o FoAsppd ol

e
e ot st 10 ot g, 90 tad of ks b

detminsion of fnd xposre wes e eybroone prvopoR EP The meod

inanive e o the e of 3035 e hce 1 ot reco

g o ud i e I et . b v o b

s. reury Polsont
mount of merar (- 1000 on) s dichrod fom bumig ol g
o eing of pemceu e, I s, mecuy 1 e 5 vt of

indeginousheralmedicineshave bee reported o contin mercu
Regardiess of source, both organc and inorganic mercury undergoes envronmental

et s denaian by oo, Garl 1 sl o6
temperstures vlatises and i exremey dr

=



Prarmacology
Occupationsl and Environmental Exposure:

and fhes In fhes he absorption of methy mercury s fstr than norganc mercury nd
i clesrance is slower esuting i high menthyl mercury concentations. Thiough Tshes
mercury eters thefood chain.

0964) oceuned 35 consequence of ndustral releases of mercury compounds nto

Minamaa ey and Agon e I o86on am cutbresk occumed  raq (87117
Ly inhalaton,

Mecharism of Toxicty:

faruption
s i e e DA epsion s hoacea e post
ooy of oy,
Toricoldnatics:
Inbaled mercury vapours are efcienty absorbed t th extent of 70-80%. Absorption of

For al forms of mercury, the Nighest accumulation s in Kidney. Because of high

frent organ s ssafecve.
Metalic mercury s cxided to the dalent form by the catalae pathwsy, and the
fent o e o e el o s s v e s, whie
rgonc ety ceiated ey i e feces Rl ercrtion of o
incase with e Bth rga ad Grgan o ae e B ke Tl o
ackon of ey my b exhled s exposur t ety vapou.About 0% of et

e
ety nhalaion and Igestion):
rcsoena sone opon 1 hgn conentratons f el ey apou s

i
abdaminal pain, nause, and vomiing.Icreased har ate and bood presure re cue 1o
cordiovasculr sfects. Adverse renl ¢ficts resul i proteinura, haematura and olgura

o organic meruril s couses et rtaon i i v
amors  tere T Cotnt dematt apercatass, anodyns ik sy
arkoss, e pieel et L L



major clnical symptoms of methy mercry toscty are neurclogc and include
parshi e,y and G hare o a3 oy patod of weos o
morths from symptoms.

1 cerebelm and viusl cotx.
Trsmens:

or dermal or ocula exposure, washiog of exposed areas is

abmmmn o e G s et 1o mm e o simiton o o pwle\n
o sorpton of mercury, based on afty for binding (o

imiroson ofsctmtes hrcon s cad b co of st W dos Shntions. e

e, 10 s cstic nature.

To reduce body burden, chelation therapy is the treatment of choice. The chelator
depends on the form of mercuy, route of exposure, and possble sde efects whch are
pected. BAL s ane of the ffecive chestors for inorganic mercury salt, whi -

588 Arsenlo Polsorieg
o 493 3 el o demen. ran oms el i i e
Pvicig i Jpcini g kil i sinfetford s ueiiie
Which i 3 deadly gas. More than 21 arenic compounds ae of concem based on thei
wmental presence.
Iorgnic asenc s found nrend e, e vt ardmry s 5
e s prinry i g e, ot Tood i conred 3
Sonihant souce. A howde (.09 1 3 g mreden of o) Chinse

Niting (G and s wed 990 e romyUlye kaemia. Fowers sokn

compounds.are maily uied 4 woed presenatves, insecicdes, herticdes and i the
production of meta aloys

Mechanism of Toxicy:
e ok dpdes o the chonkl o, e o st ot e o
exposure. The physcal ot i powdr paricle size and fctors ke rte of

oxic oicome. The mecharism of arseic oty i rlated o inactaton of ey enzyme
Sytems. Inorganic pentavalent arsenic does not react wilh enzymes direct; bt Tt

the enzymes. Inactvaton of pyrwate dahydrogensse wih alent a
Sevrenn o A, e RS s dpdrgerae oy 1 i ncouple
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ovidative phosphontion, o process which resuts i isupton of al colar fnctions
vsenictarges and sccumulates witin mitochondra
Tosicokinetics:

Avsenste and arenite are wel absorbed by both orl and ishalation routes. T s
methyated inthe body by alternaing reduction of pentaalent arsec 10 tralet arsenic
Most mammas metabolse arenc 1o mehtylrsonc acd (MMA) snd dimethylarsinc acd
DMAY MMA ard DVIA ar resciy excrete m wrne and act 3¢  detoxfcaton mechansm.
Increase i tsue concentaions reull f mthylaton of renic s dminihed. Gutathione.

and othr thios ac as reducing agents in tese rescions.In mammals, the Iver is an

Sir ptoms of Acute Toxiaty
Patents wih acte exposure to rseric expaience GI disess characteised by nausea,
vomit inal pain and proused watry or bloody diahoea.Death s common n
patents who have ingested g d s respiatory ef 3¢ pulmonsry
oedema, haemorthagic bronchits, and res e seen with acute ol
poisning.Hypotenion,tachycardia an complantof metlc aste in the mouth snd gar
. 35 wel 2 celirium, are noted in patiets with acute toicy. Ansera
lukoperia are comman  Scute srsenic pisoning in human benge. Acute
s exposurs & charactrs e s ing. dorthoss nd
abdominal i Dysproes and sever jaundice e 360 o
igns an
Chronic arsenic tovicty s chr s in skin pigmentaton, planta and
paimar hyperkertoss, G symptoms. anaemia, skin cancers and e isase. I patiants
rested wih Fowles souton, which cont s asente, non-cirhote poral
ypertension s eresson e o d leukoperia,
o e a0 occur. Perpheral neuropathies hve

. scrocyansis
Nerw nny s been repoied wih Swech copper smeter warkes

oty e A,

Trestment:

by corsmplon o g vl of wter, i age Catarcs s w3 on
s of posre, Chaton tespy s nicued o s e pon by te
B

Carcinagenesis:
There is comincing evidence from epidemilagia studie suggesting that nhlaton

Most cases ivole inhltion of rseic toxde by wekers at copper smefing plans
e

of inorgnic arsnic reuls i increased rsk of skin cancers and basal colcrcinoma have
been noted

caused by wohseco.
=
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i il by yteonig. el e i e Sl .

sunfgh food,nois o socl nteracton
5.6.2 Biological Clock and is Significas

Slogl s s of ot ype. ceadon s, diarl s, ucian
s and infradin thythms.

thantht of acrcadin hythn:

Inradian thythms are biogical hythms with & ycle of more than 20 hours g, the
human menstral oy

“The word circadianis derved from  Latn phase meaning “sbout 3 day” cca means
bout and dia mesns  day). Ccadan hythms re physilogical and behaviourl hythns
and incude:

= Slpwakefines cyce
Sody temperatu

Cicadian rhythms hav s period of spprosimately 24-25 hours. When the hythm i
o with /it e, cte 3l
I human,  crcadian clock s located i the suprachsmatc nucli (SCH). The SCN i

jon of
'k ot scvonsate s dng -, i otk 1 o200 Diupton of

apy

ted to 2 bormone called mestonin, The pineal

medises seasonalty. The SO clock ensures that

melstonin i secretd orly t ight Melstorin secretion st longer on the anger witer
e
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Melaonin s involed in cicadion thyin. homonal expression o
el rprodactn, ol phyob, inlnxﬂanl e e ﬂlwv\g
eardovasculr ragulton, immune actvy, cancer <ontrol and liid 3
el prolferation and loss and i th orly chronoblotic hormenal regulator o neoplastic
el growh

concentratons, meltonin act 35  iferentiating 3gent in some cancer cllsand lowers
e i metasoc S o aheing whesion el and mamamg b
juncion erclllr communicaion. In other cancer celtypes, melatonin, dlone or wi

Sochemical snd molecular mechansms of meatorins oncostatc acton inclde.
st ofsvogen ecetr erpresion nd cthton i ety
and funcion, intacellar

metabolsm.
maitining host-cancer baance. Th offers biclogical explanation of how meltorin
entances

patens.

frequent endocrne serston in cancer patients. A cytoine, L2 has anancer aciy.

achantage. Meltonin slong wih cance chamotherapy or raditheray reduces 3cty of
omtnodataney e ehwcs Beapusc iy Yo s g cby
a oy inthe dork phase of the photoperiod at doses of 20-40 mday. It s observed
e of et rlongs v mmmv pa
Melstonin is succestly vsed in medical sone or t ickogicaly modulate
conventional ancancer therapes, incuding mm.m.,, raditherspy, mmunotherspy.
. Clncl s hve showr

el ssans & & eh are sensitive moduiated ennymatic or
o s, o e B, s, oo 1 oo 19
e simoason bt v deeoped

Chronotherspy has relevance 1o sleep, demensia, cardovasclar disenes, acute
myocarda nfarction, pumonary embolis, asthma, athts.

for other diseases and technoogicaldevelopment .




Marphine
‘Organophosphorous Compounds
Lead Pasoning

Mercuy Posoring

Avsenic Poisoing

o o Rhythm and Cydes
mgm. Clockand it Sgnifance
Relevance of BologicalClock to Chematherapy.

qenctosiciy with utabe examples.
Whatis crcinogeniciy? lssiy cacinogers.
Wihat i teratogeneciy? Exlain causes for
e nd sy ter it e s
e generdpincls o et of pos
While noingistoryof posoning, which fct wmmmmmw
Whichnvesigations re ww for kgl iy
Describe therapeutic tenventonsfr poisoning.
et kit i o o it i,

ibe_signs and symptoms of acue tovicty and cinical management. of
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1ttty s skt or i

12, What e signs and s of clnical toxciy and tresment of morphine
poisoing?

13, Charsceris the opoid wihdeavol syndrome.

14, Descrbe mechansm oftoxicy fororgancphasph

15 Do g 200 aprptons o sote by nd cricl mnsgament of OP
poisoning

16. Describe mechaism of sty and toxicokinetis of eod.

.

lead po
15 W mechnismf oy and frivis eyt
19, Wiha are signs and symptoms amd testment of seute, sub-scute and chronic

ety for mercury
20, ihat i the mechanism of xcy and txicoKintics or arsenc?
21 Wihat are sgns and symptoms and estment for acute and chronc tosiy for
22 Descrverleof meltonin n cancer heray.
rt Answer Questions
L Definefolowing terms
@ Acwe toscity ®) sub-acute tosciy
(© Chvonic torcty @ Bilogica hythm
2 Wnat i Thaldomide agedy?
5. Whatis the importane of resusciaton?

HE
3
il
i
£
i
H
2
§
i

ng’
& Commensan smnce st ikonl ynpions o bt
5. Wite o

0 Yoo ®) Nolvorone
© Nolmeiene (@ Addiction
) Dependence 0 Torance

) Carcnogenasi by arseic
10, Nome and characterise two organophosphate compounds
11 Comment o occupatonsl and environmertal exposure or mercury.
12.Clasity diferent types of tythms.

yoy




APPENDIX - | : ABBREVIATIONS

« 2PAM: 2 Praidosime
A

. Thiogusnine
o A Airway muscl (ype)

- AGh: Acetychoine

= ACTH: Adrono Cortico Tropic Hormane

« ADH: Anidireic hormane

« ANG: Aminaemophiic gob

. aps:A: mdlmmunodz!mzn(ysynﬂmme

 ALAD: Aminclevuinic acid dehydratse enyme)

© ias: b vt e

« APCs: Amigen Presentng Colls

 APSAC: Avisyiated Plasminogen Steptokinase Acvator Complex
ol

BEES
£58¢
[}
i
i

B:Two Times sy
BPCIA: ioogic rce Compettion and Innovaton Act
CAMP: Cylc Adenasine Manophosphte
K Coleysttinin
R ki s
4"-T,CD8+: ChstrofDifferentiation (ypes of immune clls

8 sy Cholc Aci
+ COKE: Concentaton-Depending Kifing Efect:
+ COKs: Cycine Depencient K

+€DSCO: Conral Drug Standardisaton Contro Organsation
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CHF: Congestive heart Fallre
@p:Cox biory roeins
CMC: Carbosy-Methy-Cetuose
s cpamopsoins
S: Cental Nervous System
coPD: Chonic mmw Pulmonary isese:
s Cerebro Spinl P
it
s g e
v Cardons
e ook
o, rrac, CPaoA s f e s
OMA: ity Ariic Add

oroguinclones

Fas

(GEPD: Glcose-6-Phosphte Dehydrogenase (enzyme)
(GABA: Gamma Aino Butyric Add

(GABAergic: A neuron which generats GABA
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GERD: Gastro-Esophageal-Reflux Diease

HMG.Co: Hyirony Melhy\ﬁ\uwy\ Cosnyme A fenzyme)
WPV Human apiloma Vi
i

A R etk st
IARC nemational Agency forResesrch o

o s oy
oo i oide

IR oo Namaled o Sandrdsd ot i)
Wentravenous

LG Maimum Tolerabe Concentaton
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Lo e

LTC, LTDL LTEG Leukotrnes of diferent

M, M Muscar
Wb rcdora s

M
MOR: Mltile Drug Resistance

MIC: Minimal nhbitory Concentration

A Metyrsonic Acd

MPM: Micophenciae Vot

mRNA:iessenger Ribonuclic acid

MRSA: Meticlin-Resstant Stsphylococeus sures
MSSA: Methiclin-sensiv Staphylococaus sureus

n
NFAT: Nucler Factorfor Actvated T cells
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N Nl il (ol
ot ol stk

INRTs: Non Nuceoside Revese Transcriptase nhsiors
ok asd
NOREL No Oberved Advers EfctLovel

NsAID:
NIRTh oceosdeReves ot asors
00: Once Daly

OP: Organophosphoruos/Organophospt

oo e Ddare Nty
ORS: Ol Rehydration at

ORT:Orl Renydration Therapy

RA): A type of antigen on th suface ofR8Cs
R s



Prarmscologyn Appends

AL Recombinant netukin

RMP: Rfampicn

RNTCP: Revied NationalTuberclossControl Programme
@

scrptase.
it R——
Sc:Subcutaneor

e ———
SGPT: Serum Gtamate yruvate Transaminase (enzyme)

e v o
hematoss

2ES: Zolinger Hison syndrome



EXPLANATIONS OF TERMS

Acetyl cholinestaase: An enzyme wich hycolsesacey cholne

ot o her ot s o
‘Acdosi: A process causingincreased scidy i blood and other tsues.
o A perisen b o1 canot.dscomesion o the xemies, st
commonly nhand.
Acrodinia (pink disease: A condtion characered by exvesme tabiky and
rstiesiness.

ant: Adhesion of substances on the sufoce of sl
AsrobicRequinng i, sualy refers o ygen.

between lcohos and oldehydes.

gt jct: Rjcton of s wonpled btwen o grecaly
e ncbon f e s sy

‘Anserobic: Livng n absence o fee oxygen

temee iy st s e
Antioncogenas: A tumour suppressive gen

Anti-tussivs: Agets tht suppress cough.

‘Aphtous: A conditon chractrsed by repeated mouth ulcers

numbers
pross: Programmed col deat
Arschnaldits: nfammatorycondidon o rschnoid mater

Artheslgia: oin pi.

Astringant A chemical hich shinks o consticts body tsues.
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cracked ki

g

of e i s rcorsiouty
oo by e e et e, s

Berig: e
el T e v o st o e g s
thesystemiccrcation

Blosimilars: 4 boloica product which i amost an identcal copy of an orginal
product

chaconstriction: Constricton ofaiveys i the unge
Mmmn\lmAmnmnmwmm iates the bronchiand bronchices.
Bronchorthes: e han 100 mday of watery sputum.

Brucelosis: A conagious zoonosis caused by ingetion of unpasteurised ik of
ncooked mest o fected animas.
Commpies iy of i 1 o

ot e of heat. decomphpiiony dpncion o mude
damage.

Catacholamine: A monoamine neurotansmiter elted 1o sympathetic nenous
sytem.

Cathartis: A substance which acslrtes defecation.

Chmaks A bl ety it bfcon gt s 0 the

m.um A ype o bondingofions and molecules o metal o
ot Amisesion of 3 medkaton for rovnin s o

s

Chlargi syt compaeof grsd e cls which s holne

for wansmisi

Churg Strauss Syndrome: Ecsinophiic aransomatoss with poly angits (EGPA)

e gamtomrot

s
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i s A il el roces whch 0is e dcp ok e
and epeats evey 24 hou

Coma: A deep stateofprlonged unconsciousnes.
Conjugation: Transte of gentic mateil between bacterl cls

partof the

e
Constpation: nfequent and fequenty incormpete bowelmavements

in ulmonry areries

oran
A psychoogical urge fo the substance thatis being with-held.

e

Jaudy urin due o occurrence of crysa
el it oo of kI o e, ocxnd
ety

Pariis of the clsry musce of the eye, resuting in Joss of

cydopl
accomosiaton.
Gt At tor v iy v

Grakinss: e ar f el s rcess g i he oo s
o< s o wo o

Dermatophytoss: A fungal nfecton of the ki esiting i ed fehy, scaly il
i

Dlanthaea: A conditon of having ateast three loose, liqud, or watey bowel
moverments eachday.

roflats reductase(OHFR): An enzyme which reduces @hydrololic 36 to
tetahydrofoc cd
Disufirams: A drug used 1o support the trestment of chonic skoholsm by
Produing sn st senay 1 il




Prermacoiooy Appends

i s A il el roces whch 0is e dcp ok e
and epeats evey 24 hou

Coma: A deep stateofprlonged unconsciousnes.
Conjugation: Transte of gentic mateil between bacterl cls

partof the

e
Constpation: nfequent and fequenty incormpete bowelmavements

in ulmonry areries

oran
A psychoogical urge fo the substance thatis being with-held.

e

Jaudy urin due o occurrence of crysa
el it oo of kI o e, ocxnd
ety

Pariis of the clsry musce of the eye, resuting in Joss of
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accomosiaton.
Gt At tor v iy v

Grakinss: e ar f el s rcess g i he oo s
o< s o wo o

Dermatophytoss: A fungal nfecton of the ki esiting i ed fehy, scaly il
i

Dlanthaea: A conditon of having ateast three loose, liqud, or watey bowel
moverments eachday.

roflats reductase(OHFR): An enzyme which reduces @hydrololic 36 to
tetahydrofoc cd
Disufirams: A drug used 1o support the trestment of chonic skoholsm by
Produing sn st senay 1 il
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Disufieam fike drug: A chug which couss advese reactions 1 lcohl esing to
nausea, vomitng, fushing. dzziness, thiobbing headache, tachycardia. and
ypotension
kAt sy
mentinspatal perception and stabiy.
Doy e A e provie o peol i o
Dpsanb Aot e dsrdr i st wrd e ke,

yspraes:Shorness o beath.
Dysrhythoms: Distrbance o hythn ofhesr.

Dystoni: A necrological movement disorder tesslting i istng and repeatve
Dysura:Paiful uinston.

Efflu: A mechanism responsiieformoving compounds out of cells

Emsis: Vorritng

Emetic Anagent which auses vomting

Endocardits: Infammaton of er layer o hear, endocar
Entero-hepatic circlation: Circulaion of by acids. mhmrm . s o ove
substances from th vr toth b and back o Iver hough n

e et i i 4 eyt e o

Epigasrc distress: A ain inepigastc regon

Eukaryatic: Reted to organisms whose cells have 3 nuceus encosed withn
membrane.

bt Wi o o i g

Exo-eryt s

il o st Pyl sympis incuig o, s
e ity o td v it

Extrinsic A property which s not essental ot inherent 0 the subject
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s i
Fibroma: A beign sex cord stromal tums
Ptk syndrome: Symtons mebing sre e, et esdach, s achs,
congeston and cough

Fungicdal: A chemical or bilogcal organsm used t0 Kl parasc fungi or their

Fungistatc: An antfungalogent which i the growth of fungus wihout ilng
them.

Galactorrhosa:Spontanaous fow of il rom the breast

the nsect ost.

ofcll odies of necrons outsde he CNS.

Genatasicity: Property of chemical agents that damages the genetc nfomaton

ot e Oyl g s s

G pkdon A e 1 b3 p of bk s ot
reguistionof voluntry movement
Shabion: Ay it ot

Giycosylaion: Th reacion in which a carbohydrate i atached 10 & hydrouy or
.

Gonarhone: A sl e dosse i seios o pmane bt
s et e woren

oy Inginir A . bacrl nfcion asodtd wih sealy
ramsmited dieases.

Granulomatous: A callection of immune. cell, macrophages, invobed in
nfammation,

by smiame: A v v s e s in e b s o
sccumultion of Choramphenic
e s o o b g e
o o on-asciv i shr thr s et
response t o simuls after bing repestedy xg
Haematuria: Appearance of lood i une

i 3 speci e used  cloan b
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+ Hoemaperfusion: A method o iering lood o remove o
+ osmaphils: A genetic disorderin whic bood does nt ot romaly.
.

. Tim o e oceionof g nood ol

does ot et
Hapatis: infammatoy condionofer,

Hepatotoxiaty: Chamical-diven ver damage.
+ Herbicide: Substance usd 1o control urwanted plants (s,
+ Hippocampus: A major component o brain emibedded deep i temporal abe of

Wit cous o coloed il uhch g1 n the fceand by of some

+ Wetapusmods: A fecton cusd by he s caed Hisaposns.
1 s a5 o e s e s 5
Iymphocyies

by g
+ Mol el nfctons: Annfecton st rom etk sl they
e resatant to it

+ Hyperaemia: Exess ofbood in 3 part of
e bt of i s

Hypercapria: Absarly eevated evls o carbon desde i blood
Hyparkeratosis: Thickening of uter yer of s
Hyperlipidsemis: igherlevels o i, ncluing cholesero i blood
Hypermagnesaemi: Hher v

+ Hypermity: Abnomal o excessive movement o T

£

than

thatof body s
+ Hyperphosphataemia: Abnormaly high levels of seum phosphites
| pepre i e
rensitivity: Undesiable. resctions produced by nomal immune system
ohing g
Hyparuricaamia: Highe el of uric acid i loo.
+ Hypnazoes:Th aent sages of malra parsie.
+ Hypochlorhydria Low evel of stomach i ac
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Mypochromic: A kind of snamiain which RACs r
Mypocompinbll. Suucurd ot ctons sonomaties i tosd resting
decreased cosguiatin,causing bleeding.
Vopoftwinegensemis: Abnorl defcecy o isnogenbod.
Hypophosphataemis: A rae, fatal metabolic bone disease ue (0 lower levels of
phospnates inblood
Mypothermis: Decresseof body tamperatue beow normal evel.
Hypaxaemia: Abvorly lowlvel of xygen n b
Iosyneratc Peculr indvidulrections (o crugs)
Immunocompromised: Recuced eve of mmuniy.
Jnomodulato: A agent which modates mmuncogicaldefese.

e aecon ot i SRR

mosuppressve A et wHh ecces .

digestv tact.
Infradion (thythm): A hyhm with 3 ercd onger thana oy
Insecticide  substance used to il nscts.

Insomeia: Asoep isordercharacterized by dificuly n staying aslee.

hostcll DNA
n: A molie DNA lement that can capure and cary genesresponsil for
anmbone resstance
Intestial fibrosis: A potentaly serous complcation of 18D causing lric
pressure: The pressure of fid e he eye
Intinsic: D o causes offactors v a body or organ.
Tonotropy :Related o force or energy of hear's muscar contraction.
: A esction e
eathof harmiul micobes within the body during atibiotic restment.
r: A chronc and potentlly fal disese o th viscea due 1o Loshmaria

donovan,
aposts sarcoma: A type of cancer that forms mases in the i, ymph nodes or
other orgns.

Kemictarus: reventabie bein damage nnewborns it sundice
Lachrymation  The flow o ters fom s

i
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Lead-tine: A cirical i found in patents vt chronic lesd pisoning. T s & thin
blck bl i visiblesong the marginof gums.

ishmaniasis 0 vectorborme dsess transmitted by sandiies associted with skin
kers fver,ansemia

Laukocyoss: Anncess i numberof WECs e o nfcton
Limbic systam: Sbcoricl srcturs i the bran invohed in mofhason, emoten
Ieaningand memory.
Lymphadenopay: A dscss of hmph

e e e e 5 R S Wi
uman mph systems.

ifferent types o bactei
phoma: A cancr of ymph
Macrophages: Types of phagocyes responsible for detecting, enguling and
destoying pathogens and apoptoc
Malaise: A general feling of iscomfot,ilness or unease whose exact cavse i
dneiiooon
alignantTypeofcols lated t cncer:
i st of g aorane coveing the b s ot
cord

Matastais: The deveopment o secondary malgnant growths at  ditance from
prmary st of cancer.

Mictuition: Sense of ination.

Mucociary: Movement of mucous due o iain aivays.
Mucokinatc: Cearance of macous from upper and ower sinays
Mucolytic 4 dug which i mucous.

Mty epromatous) grosy: A ype o sy i i ptrs o
e s of il o
it scros . porily sl dsse of the bran, spal cod

Marine : Relting (0 mice o relted odents
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Matagen: in agent ich damages he genetic materilsually DNA
ity bk e e g el ity

Muscl poin
erabens o A Gt sz by weknss ard o i of
muscs

o A gl o il o .
rinai Diegion et

Myom: Beign tumaurs hat grow from musces

Myosis: Consricion ofthe pupi f eye.
Myosis: nfammaton of the musdes.
Narcotic: A subsance sed st moderate 1 severe pain.

Should ordo ot de when they should
Nephrotic syndrome A kidney disese vith proteinuria, yposbuminemia and
edems

ephrotoxic A substance which s 1o o the Kieys.
Nephrotosicity: Tosicty i the

Neurts: infmmtion ofnerves
Neurofibroma : A noncancerous nere tumour tht can 3ppear anywhers n the
body.

romuscular blockada: A condiion in which transmission beween neve and
musce i locked
Neuropathy: A reul of comage of nenes.
Neurosyphils: nfecton of CNS i patintsof Syphi.
Neutropenia; Absormaly low concentaton of neutrops i the blood
Nitricoxids synthase: An enyme insohed n synthess ofnic oxde

Oesophagit: A disse characterized by inflammaton of the oesophgous.

testing and frensics
Ofigura: A conditon nwhich rine utput s e than 400w i auts.
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Ot g ittt Mk,
opsoni roces by which the pathogen is marked for ingestion and
oo gt

Optic neurits nfammationof the optc neve.
Oropharyng ofatth backof mouth beind ol cviy.

osteomyeitis An necton in the bor

s A bone disese in which body looss 100 much bone and makes ¢

bt
Ototonicly: Being toic o er,specially cochea or udory nenve
Oxidaive phosphorylaton: The metabolic pathway in wich cls use enaymes (o
ovdize s and generae ATP

Pancretiti:Infammation o the panress.

Paresi : A condiion chaactrized by weaknes of voluntary movements

Paronychis A sin nfection around the fingernas and toenai

tll e are grouped 9 Poucibacilry tpe.

s Radioly symmetical convacton and.reastion of musces whieh
i

Phos which bresks hosphodiester bond.
Pocaphobi: e oo of vl .

Phototoxieiy:Toic effcts of gt
wyecal dependence: 4 physical condion caused by chronic use of 8 toerance-

o
forming drug

of .
Preumnitis: nfammtion of the g,

ceof porphyin i e



ptc Next o synapse,  port ot the end of enve.
Pre-erythocytic: A stage before enteing i RECs
Presynaptic Eals t synapse,a ot he end of nerve

Pro-drug: A medication/compound, which s metaboized to 3 phamacologicaly
actve g

Proteinuria: ppesrance of prtei n urne.
Pruritus: chy ki vorsened by doysin.

mimicks galitones.
Jdomembranous col: Inflnmation of colon due 1o avergrowth of
Closvidum difcle.

symptoms o cestton of 3 g
Puerperium: Th time from delvery o th placents through the fst few weeks of
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