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Limitations of oral route of administration

« Action is slower and thus not suitable for

SECTION I

mycin). Absorption o
Others are d(.bl.ln‘.}_},:‘.{] by d

trinitrate. testosterone, I::{m aire JI}\ hgh
pass metabolism.




glosdl gliac) 4, b v

Sublingual tablet

First pass metabolism
in lungs (minor extent)

Intravenous
infection B .

First pass metaboksm
in liver

First pass
metabolism in
intestinal wall

~50% subjected 1o
first pass matabolism

w{'ﬁﬂ'

dalid)jlasllclac) Josw ),) JSEl

Jo¥I AT WXl j9,ll pigag dalid sllacXl Gl (o duaioll m;:u gl Jsadl

i Lot s Slg gl 2 0¥ jla > & J;m Sl it ¥ g, al) Lygad Bllaelf dygs¥l 4 8LS gas i basdo
it 25y $ilgr i ol 50 Ags¥ Jomss o SN M Loy d medislf o donioll dygs¥l Ciuns
4_39;21 bl b e gac ey cldd (S iyl ‘:’J Jng




l_ d31dVHO

7 Routes of Drug Administration

Sublingual tabiet

First pass maetabolism
in lungs (minor extent)

Intravenous
injection .
First pass metabolism
in liver

First pass
metabolism in
intestinal wall

=50% subjected to
firsl pass metabolism

W

Fig. 1.1: Vascular pathway of drugs sbsorbed from vanous systemic routes of administration and
sites of first pass metabalism

Note: All drug administered arally is subjected to first pass metabelism in intestinal wall and liver, while
approximately half of that abserbed from rectum passes through liver. Drug entering from any systemic
route is expoesed to first pass metabolism in lungs. but its extent is minor for most drugs:
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19 Drug Distribution

Drugs highly bound to plasma protei

To Albumin To ¢e-acid
glycoprotein

Barbiturates
odiazepines
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ic acid

Phenytoin

Penicillins

Sulfonamides

Z d31dVHO

Tissue storage
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20 Pharmacokinetics

Drugs concentrated in tissues

SECTION I

Skeletal muscle,. — digoxin, emetine (to

feart
Liver

Kidney

Thyroid
Brain

Retina
Iris

Bone and teeth

Adipose tissue

ine,
olamide, isoniazid.
chloroquine (to
oteins).
ephedrine, atropine (to
melanin).

accharides
af connective tissue),
bisphosphonates.
entone, ether, mino-
: T dissolve in
neutral fat due to high

lipid solubili
stored due to poor blood
supply of

Imipramine
Amitriptyline
Codeine

pramine
MNortriptyline
Morphine
irphine-6-glucuronide
-anrenone
L3174
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23 Drug Metabolism

Allopurinol

Omeprazole
Erythromyci
Clarithrom

Ketoconazole
ltraconazole
Ciprofloxacin
Sulfonamides
Fluoxetine

Chloran :1;..1]5?1 iicol

Drugs that inhibit drug metabolizing

Diltiazem
Amiodarone
Propoxyphene

Cimetidine
Quinidine
Metronidazole
Disulfiram
Verapamil
Ritonavir
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Table 2.1: Extent of first pass metabolism of some important drugs

Chlorpr
monanitrate Pentazocine

etaprolol
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SECTION I

Timea (Houra)

Half-life of some representative drugs
Aspirin 4hr  Digoxin 40 hr
Penicillin-G 30 min Metronidazole 8 hr
Doxyeyeline 20 hr  Phenobarbitone 90 hr
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Noncompetitive
inhibitor

Acetazolamide
Aspirin,
indomethacin
Disulfiram

Omeprazole
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Propylthiouracil
Lovastatin




dolaio ol yre Jows LgiSly dguinl oilivigpdl of
Lgeblgo gl 8y ST il 234 i o ety .l Slil 0dgd
~e il glgadl 2o Joilaitg Jasys il

ooty L)l g9 of i s> il bynag Lodiwal/
iy siJlg o gl A3 oy o gl gl L
o> of Asgl b 8)Li¥) g5 Al ¥ el S¥ of 8y el
b Joe sl clle ¥ asl o sy awiiy gn a ST glga L
(J=8lgatl ilgmiadl ol g1 ) Jio wilyS5dl ol ol 3¥] 1ia
o 29—25 glga Il &0 8y —dilia Jslaiy I )5 sl
i e ¥l Sol el JLio odld sl
Coing b pasi s Il sl sllhally . Jo—ispel¥I
Jadiall ~glgaJf Jslas

gl o il pls¥ Juds sl iy Jole gt aiil/
g lauinall 5L GXT ol i 4 Sad gi U

b ¥ feasll Jeay Jole oo e SLel/a il)

e of Judisnll ple a il Joc pic Jole g—ag Loiil/
Bymiiilen aule ;b ol el e ¥ aiSTg ALl Dbl

o3 ol ¥ Jeas ol feay Jole oo it/ a il
LS el Jae da by a iSly - olacl

Aols Mt wl By dleo by s> ol L))
ol el b 58 5 iy pthall g dlgd of A lail
Slgill dgaty oy ratl 5L S ol pgamy Iolys)M 8ya Ll
it ) ol ¥ e e 8lins Ay sedlial] ol da il

—  flgadl  Jee s—le drbal S 3¥s
O YI0-2 3V {

#lgad il diegs d iy daga¥l o spanll yoy5 (i)
$384 ‘Yo ana 5l 2o baa Bl Aol bl Al 581,55
o) S d ol Sl 8 g agia Jlai sl
ly ranBy ol8 - Sl s dygal gL dyagll dugaM
eyl Ao ELLE dyga¥l 0 asanll Glb L 15 o ,iS]
0 ly y ey 581 A Iled e linyalygs gdnlll el L Lo

el LS byt V6

e by blia of (Aol sisll wlg 24l el & gyl

Layc 3)lomidl & S)> Lo - ulilly olgidll o bl ¥l

dwbad! psguall cilgid Azl fa 3 o Jlio

ol i Jame Baasno dygal pld LIS A SLn¥ly . platgal)

il Banso Silg—id 32

J T3 0 po—un LI g8 e paa il G—Loy ©
gldeall & by L-type

Al dd 'Ag.g_wug..." lgid H.A.ibgig H .
L ATP wliwgall 3 o—ujeaadU

Slgid paJ) , S T i bldf Lyye Joigdl wll a5 o
dwladly Gl el 8 baaleall pourwligddl
ATP olaweall 33 et

LM b daaloill po—ssguadl cilgid sy lio¥l Ity
gl S dsla )

NESL]

ol Lgbolo)b sldedl ye 5 0S 01 0 s qael 2 g is
e s ¥l g ol Laf iy (Jmalg) D300 J—blgs
elgs ¥ felilai sl Fos gl juS 3l 70 ol 3L sl iuill
Adar Xl A Blall plass ol 3 oSyl a5 s
1,0 JS il

o y—siolio Jsazll Loyl dugo¥l o s saell s
sl >gdgupdll Ja il da iz 4 Loldf wl gyl
T el o Le Jltag ayleiol Alilas el

o8yl gil) el L2l 3gc ol pamwall Ty

NET Lglain
EFCHORINN IS g B Y ENELVRNENINE TP NI
SERT

iy ologild ) L B3] sge gyl Jay o
oLiaig ! i ¥ L LI HT-0 pigleye—sally

po—wligdl. po—dguall S8 o sror—spgall boly ¢
g3—3! e Na'- K - 2CI" 9—LSI (0 r—iioj>g
=il 89—t yo a—clall

o 25 LSTlg g sagunll 3 5 5lalSppasgll ity »
.g_.aLiJl ¥

isginel g —endd Jelall f Al aeaiigy ) iy ¢
Al ol il 8 (ol i) Jo—udl oo )
(OAT)s9—nc gaylsds J30 dlo sulgs

CALET ) IV
ol By—sblio dugo¥l 0 ;S an o b iy X
d—dlgidl gl cleial ol ol cp¥IS  as gl




34 Pharmacodynamics

pzd
@)
-
©)
LLI
n




o ci2n] 5] 5951 DR 39—y s a8 a_ill ,—Le Iolaicly
ole A BLI AUS Sl el silld 4,05 S o Soll 409,

ol Sl Jan W
dglial) & lsladl d Jledllg 4 41%0 o o JS el lie a il
ol gy eI, ¥T el 13, le JL5qSy () = IA)

o—4)3lg

adleall ooy o—Sdg dat¥®f L 3¢ ide wdlic)/ ol noalilf
rm19,5%lg JoTgilagydl LT3 Lo JLiaSy (- = A) dlsiod)
Ol Se LNy (ol iad)e LSl

Jdld slsd Jdledgd oWl el (s7:d Gid/el goilf
o—Le JLiaSy () and - 1A between) ,—olac¥l s 3 o

Aoyl eAdi ) Lo Jo—iuigrgiale lelSos LT3
A5 d¥ edat el Lo e wgiliidly

dJleall o STg 3_0.!! L ié g dwe SCelf ol g/
JL—aSg,()- and - IA between) ol pho dlsfadl
osilisgridf et weo Lo DMCM s

A LSS cdiall rigs

A S fas el sl ie—oidl gl s aiey ¥
ool oS d sl & Jlesll oo -2y a8 gloadl - Slat
ad it all gl b el I3 A SLaXly gloa Il o JaT s
adlesd A Lo pivjlgio pialisee cpmidlog aalgis
b5 (Ri (inactive 4 Jl=all , & 4 Iy (Ra (active
G ol ] J—ty Ra —Liinds gbg0 | a—ill
JS o) Al alaabill )5 Lginy . dyloi Xl
¥y a2 ¥ olesll gL b L ISV A 41X yu 4igRig Ra e
b)) 8,850 49—S5 Ra pa—ey Sy dulniwl glas
Loy a b pugSall ailf ol d el 5 o , 3T a il )
Ri y—o Ra —J ST A i) 55340 asill el lie Loiy R )
Ayl ol s cr 354 13¥I 0 s sl

il Aenb
A olatio & gses ol s Logil edas W) oy s3
A ggall yog—ad) Jawi s By .l iiSgm o La¥S - Leg

cloadl foc dudi YO

— a2l JoTgiligy -3 09—Sag petlinyalyed g i ssn ol
oSy I eMaT w0 s b ragil-T e Bya )
ool sl 84 delall suglsuio LogulS
PV FRSTE JEVEN (PPN TP SV U E 0 USSP (4 P
Sl ¥ & Sy A Sla SI A 2all 4 s enll

wltaiog wlguio g p—sdlinll o niall I3 (i)
oLe o9y ¥lg )l Se Lt oo JS 8Ly 1 JLio Ban>o
A o le Joan wlf puas

Juisw¥lg Iy ¥1 o JS gl ol 2o at (i)
gaantl 15 Lo olac¥l L aa, 3l gloviis e JoS
il pda o pdedds Ve /) add pde duy Losic
dg¥l oo Jto JclailBas o glolio gl b Ll
A pla o Lo Laales e

Al Ll

SIS Lol d gl Jaeld edgelld IXI 4 wipa s,
dygaly edlai sl Jlab) Sl dacsell glgadl Joc dyylas
J=laidl ety A Joe a0 jmrd Ll Baso
Aol d] 8o Iaylg)) dygs¥ o oMaiwll ods o
9 (D) slgadl sT oyl 2yd ey sl ol I ¥ s By
Lol padsuio o 13S Jawyay @ Soill @3y (R) Judi sl
(DR). Jdsiwio -¢lgs s—del , il J—ac g8 (B) Sl

K;
. 2 ) ra
D+R—— DR —— E

K,
Slas¥ 8LS il a 1Sy 500 il Jle S of
g o o (TN L el
(d—all) Judzs il bL 5%,
ddleally Jrdiwll b oLoc ;s oy Lo by illy
ool dlat o d Jled gl Ldulid dsis

(1)

le 3 I
£ 0y sl

all o Juds

09— Al Jo i Lo B)aL8 ddlisll sl a1
Slguio o dga¥l pany yld el Ts o ,3ST Lglieds
sl po BT bt el o g S iS5 3l Ay
d—aSIl o) aLinds Lo J—asiy gLl —olacX]
ihlee o daes Judn wll a sl g lIa 1l (S) Ay,

—JLILS LS




35 Mechanism of Drug Action

@)
T
>
&
_|
m
V)
(€))




eMas ol A u5eSally A lS el LY
3P p dgMo M) 4o L gbld oo 3y Ao yitg SIS
,IH,IM), (HD, MD) g sa L gl oo 39 d sy s¥I
oL Jmozy cdlai sl gloily BNl ols Il (B3
s gliisyad, 38Ty d Slasil , 38T bayay gl gl
Jeall i Ao

oM (et il a Lo dg gloa J) 45T pasi o Lo L2
LagiSty Login jud sT 09ty slgall J2 4l o] llnunll
bl il

aMdT w0 g glga Ul - To¥I oL 3 a S sl /) [ 23
o) il b LS il 85 aie iy s3]l
) aillsleys by & LS Gl ool 93l g io g (aill dIl>
(ol bl il b

pn

Joe golind oS il sl Joell b il 4l
(eyia) dda gl olg bl o o Al sl y e glgall
byl (Viz) Loaa gl geloey o0di wll pgd5
dloc b Jsai Bl ¥ aLasg n il 0l s )
Al X

b oo el Lie Juds sl of pois sl Gosw L2y
Ola—0g (pols basly o) d dsilin ddllog ) syl I
) Y K (I

blg0 amad 2y dloc AU b oilpei) pasy il
edaswll pa ey b ealy JS by bl oo

dea il At
Aoyl Al mgd b S pal ] Jo—iogdl
alloe g ble glos¥ o 12] b e SIS 1l
oLy @—ssenns 0§ allg baGeog 4 lalisio
o—S<g dg—das JS T d gls )l X - alalf )Lzl
— oMl dl A Jled Aoy ol o>
Ay ol cgane gl b A losll Llns ¥l
g ol ol oia sao) b Judiwldl Sy
ol —Seg Bj—saio B—tolite d iy g0 G—blyiy a by

dlgadl LS oliyadf T

9. diyigpdl ez wll ol fo Jye Fa 8l .cidt woeS
A Jg¥l diia¥l g dl gliig Lgili s anB g Lglie
oo Jomad b At d Plowsidl sclus S Lgad
Lgolgsg Lgints dljnd 8 S wlwo S bt sull diy
gt Tl

A Lelall Lgilinigy g—o dusda wll cdds il g alas
guolaba b o g sl bl olad g0 o Lo
At I sl edldn sl pldas a4 a5
dgdl b pgmddlgd g b5l ll) e walld o)<l
(g—>¥1

Aol pogod Jawdand A dadll 2 il il Jud
dobhallolegadl byl ain sl Sl o qun Ll ahid
o sl oL Bl gl Se80f ye Lols

0953 of cemall o pud caoy0 jle plai 13 Sa b
Judiwll b g dlell ol o) 5y snll il iy df L)l
(ool g0 oy wainy) gilesll JM s ,—Le sl 3
0835 Bapn Il 2 Blgll A i b ol Ll
Slasgdl o aynell oo de syl edaT el el Sy
Al aill b)) yusig (p—leio poly) dLiloxll o
C PSP SRS P (I DI N U E NI S 1 |
loid peaand Lls ol s Lgile 4 5o Sl edlat
PP SIS G LsS e dsingia dysyld

di>gloupud wAAT o Lo d ¥l o 0 aanll J ous
el tiig lgaygdly 3Ll dlai WXl ba e Losic
($39=) el B LAl Ay ¥l Jlin syl dplss )L
iy il robini g 3 B Lall gag—LT balall Aygs¥lg
S eMat oy petyig S

¥ A ¥l a0 o aanll gl b el JiJ 4 SLaXl
CMaT o LT3 Lo JLioSy . o >elaupd bl ol Lis
Lyge Juigal uwlly cresjliagyidl

dbhglfed e siwl/

bl ec 3g bl edar wll g o s yasll & oo
alldadog alguio o] Lgidd] b aliss —gb Il
A ¥l 6 ge 3llg Il 5% By b 89 A —dlisa
elds Sle dlia¥l ag




36 Pharmacodynamics

pd
@)
—
©)
L
n




eloadt foc dud] TV

Jon( Na* K*
Ca®.Cr )

INTRACELLULAR

u_ﬂ m:)L__\.u auil s u’g—d

/-\

Loc Jowlgis d
6 YBU2) iicps uu_>9 0 0 ha_n.u (—togils A,_xu_.) s A yilg S -

Sileo eMdisue Jid dslodl P LS G
9S_|.J|~_13Ln.5.2_\.u.o

Jui ol o i oy byl s e (A) BLiall G 2| g i dolc .duilgla ¥l 4.::)[_\.\.\.” bluall g-Les
u—aS.v Sty g—i0gals V, ¢ 5)_5)_[‘ Ll 4308 ~_v|.\__>9.” o> J)__x.u () O (e 8 (pia>g g._”

1_..1)_»- \_A_b) A 4_19.‘.1).0 A_n_v-g.c .)ﬂg&u.p al_..a.ll)_..: a)|9AuJ|)9)_Q .h_u.u (q_ug .aN ")IH)9

el s b bsoieosliall e 1o 1STlg pou

o

J—ie il ey (! 9o Sl (g3 14,1 JS I
Voo el Il ds sl a5yl 7 oo rdlssi>
At o¥l palos¥l 5o digpls clcllad - laes ol 4y Su2¥]
el ¥ S G el sl A e s, ol el al | slas .4 ygyld)
Lo pa3 Al bl 8 & io¥l Aylgill gl sl ,ils Lo
il e Al WSy lSH A lgall Leiy 43 )l s a>glf
blos)l g-blgog amriold Gmmyaall gfoll ;| 8)LiXl @iy 3)lunsell

g -

wllSTlg o Lg..." 4)19_\.\4 il 5
Py KN A_.Ju.m
edaiadl edlble sas] ) oS
By—ssS d Lile o 51935 G (pmigpd! dmrgajo «.v)l...a.._w.l!

S5 ] damisy idly dmedd clius Il b gm0
o0 yiST of s>y yre (ALol> Sl iiigy lg—ib g5l )
-GTP wli gl 30 pjileel) dLeall ol il
oia JS el iz dy 3% dyloa ¥l pa sl (7 oegpdl)
£.1) JS 8l . go—sidl e aisll plc g4 cdLds il
ool ol Nl Wa Jgils g ldgg diel L
S & e 5y B illg sloll L a)lS (AA)Iiio¥]
ig0 gt aill bl)l gdlg0 goigail do)lsg dulslo
SISty Leiy A3 )l agdl Lo ailigld) i Lo
igldl ol el og bbb iy, sf8, o5 B0
o= T ool e—dhy ol & isigpd! | a5
Bloasll b LAl wlf g LS 4 ilare g sliull

(I P ot sg) Syl s 8leslly dyeld
Sliswgdll il oyiledl pld dLelall e XL 3
—c J—smailly g GuSU a4 lao I iy GDP




37 Mechanism of Drug Action

9!
T
>
T
_|
m
2y
w




~oli g il W Jp g S v :C Lty swg d /(<)
J—2is o - DAG pathway-IPF Jy—uclé Juwf g
ool wgdll suedod wod ol (CPLC jLortodswgall
ol Jlsydf o daed (PIPT)cliswgall 5L Jo—isjenl
sl 5ol (PPl —swgdll 33 Jo—isiois¥l o—ag
QLéﬁag.é_" ,_")IJ Jg_h_)HX| nﬂ)_’-.g .(DAG)JQ).E_\\.\._-J.':
gl Lol dg s s by sall el pin el 0 pgusn LS
(PKe) jlinS gyl &Il 5 20d Jop—sasle Jossl
AL g LS g iy

[NV (- SPVE U RPNPS /U SN PEL { YA (14
idleall e gobs @ taia ga (ALl ois b L)
J—alg2lly 5LnS Tgpdly pagdlSIl e Jo2ig
38T g e Laull dla Wleally ¥ TSl gl of
Apld) sl olS, g 4 paell o, il o2yl
So—L3) SIS g Mai ¥y sl il Ao lhgg

PLC jLetyd wgall ol s AC M Juio¥f Als 8L oS
dsSleo g g5 aic g G gyl Jads JIs g iy
e JS iy dloi Xl

T o Szl 7 pSg el iy o id ) o Lo ()
po—sulign V) oo s lISIT A egs dil b wlgi5 G Loy gl
2393 ¥1 o il Jlssp bl s las (ygay pg—saguaal ol
0 Jo—iipi¥l ol CAMP ,aldf ol wesll gal
lads WXl g5 gl oy b iga > - ILallig IPY i s all
gl of Jlie . sl J5-hs pou s LSS 6 oy 85 ol
il i Lasll b pen wllSH wly 5 gz idy Gs
oy 8 345 Gi, G eigpdl Loin d oIS gl M nelly
oLy LS sl sl chnelly o LG b pyrwlig])
Aoy all Al ¥l o) Ao el por IS iy i
b g dsilally Lasll pa LAzl b oy yisll a3
sl oS el b si)ly raell Jredtll g o>l

delgadl LS coliyadf YA

i gl Jlai ol o ah—y cOLdi sl
Sl 3k i awgd ) 3 Gyl Il li g dll
Ot ol e liwgdll SN pgaila ) A Lald N
I g of I g s gé o Tlally ey ¥
ddlelf eMas wllS dwols o, S Juases Lo J oo
C 5ledod g ally SIS Juis¥l porwligl wilgial
L)l ol GTPase ¥ dlled ol 1ié ,gd N wla sy Lol
oS maile 2l ) a el il swgdll S (pasilyel
deai il o N cla sy unais el 15 a0y clasugall
o o JsB L3 JS Sy sy wlasgy Lg ol slad
Byl @i @ty slallg ol Baed o s /) ieds
T T o=l J—ac glo¥ G AW a4
L Joadlgean il

«:Ld_.w‘g.d_//‘;.’biw_g_g.’s’/ué.‘_w SGUSC UL_AJ.’S’/ (i)
8ol I S J—s¥l | e a3 $35— .CAMP pathway
o—ygiaa¥l L Jlwyoll 5o L) Jshs @ SIpall 4
S eSgpdl e Jony siTly o aldf wila g alf gals]
(PK )il d cili gl solsl sjoins¥l Lo o oiell
cilgially ol ci¥l o sssell Jac Jo g PK, oty
bty gi g d gt ol Liigytly J—Blgilly dua)l il
CPOUS S e LG s el A wdy /A g lall sl
Po—idl B g Sl IS (Ll lf a2 Telsas)l
TP P P9 | Y-S Y EPEPS. PRI | SNEVPP 3 PO N
NS Jia¥ I e u Kol G sy il igo,g )

Gi gyl a5, e AC

Lo U £ gyeld Ayl Joall Gyl 0¥ Joadd

Cilgidl mudais st gl IS S ¥
powliondl 25, pouaadlSTf i pouaa LSS 25, ulais 1 T
FLat] dosmyiya¥ Df (yeobsgadt Ly Ao yiyo¥) u’m 39-!'.»-34;3: FLat] dosmyiya¥ Ao yips¥I L
RS o YR o ol SO . -

M F s, LS s GABA-B (&g eld)) " I %'--““4-" M i, LS s T ol
Df iytoLigats LLS duigud¥! HTf-0 Df ytoLigats DY geobsgad
HTIA-0 A 39l gl HT)-0 9<LSgLalf
GABA-B  uiligilogsdl iy GABA-B FSH & LH
L3 gt duaigued¥ B st Sooalylf Lits guo ligud¥) ACTH
PRV TRY . m; g8 ¥ TSH
“EPF FP, EP) e Liawgy! e Lsg!
Ol Saagsll EPY EPf
TP oliamgilogaw IP- (ol Slinng
g Sl A oigiaal AT Gsioaa¥)

riule

PAF




38 Pharmacodynamics

SECTION I

f rardacg o
il Ll i, L

Table 3.1: Major functional pathways of G-protein coupled recaptor transduction
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Fig. 3.8: Operational scheme of intracellular (gluceconticod) receptor

The glucocorticad (G) penetrates the cell membrane and binds to the glucocorticod receptor (GR) protein thatl normally
residas in the cyloplasm in association with 3 other profeins, viz. heat shack protein 20 (HSP80), HSPY0 and immunophilin
(IP). The GR has a steroid-binding domain near the carboxy terminus and a mid-region DNA-binding domam kaving two
‘zinc fingers', each made up of a loop of amino acids with chelated zinc ion. Binding of the stercid to GR dissociates the
complexed proteins (HSP20, elc.) removing their inhibitory influence on it. A dimenization region that overlaps the steroid-
binding domain is exposed, promating dimerization of the oceupied receptor. The steroid bound receptor diamer translocates
to the nucleus -and interacts with: specific DNA sequences called 'glucocorticoid respansive slemeants’ (GREs) within the
regulatory region of appropnate genes. The expression of these genes is consequently altered resulting in promotion (or
suppression| of their transcription, The specific mMRNA thus produced s directed to the nbosome where the message is
transiated into a specific pattern of protein synthesis, which in turn modifies cell function
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Supraadditive drug combinations

Drug pair of potentiation
Inhibition of break
down

Levodopa + carbidopa/ Inhibition of peri-

benserazide pheral metabolism

renaline + ¢ /' Inhibition of
ipramine neurconal uptake

SECTION I

(a) Additive sulfamethoxazole + sequential blockade
trimethoprim
Antihypertensives Tackling two
(enalapril+ contributory factors
irochlorothiazide)
Tyramine + MAO Increasing release
inhibitors able CA store

jcal antagoniem

{b) Supra-ad
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48 Pharmacodynamics

{a)

Yo Response

Competitive (equilibrium type)

Antagonist binds with the same receptor
as the agonist

Antagonist resembles chemically with
the-agonist

Parallel rightward shift of agonist DRC
The same maximal response can be
atiained by tncreasing dose of agonist
(surmountable antagonism)

Intensity of response depends on the concen-

tration of both agonist and antagonist
Examples: ACh—Atropine
Morphine—Naloxone

100

A
100% 1y

50% A+1XC
o
b
]
) A+10XC
et
0

0.1 1 10 100

L.og dose

Noncompetitive

Binds to anather site of receptor
Does not resemble

Flattening ol agonist DRC
Maximal response s suppressed
(unsurmountable antagonism)

Maximal response depends only on the concentration
of antagonist
Dlazepam-—Bicuculline
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 Gler (patient) Dose rate to be reduced to

50-70 ml/min
30-50 ml/min
10-30 ml/min
5-10 ml/min




oldisly glg)¥ solaind & wyiiS gloa ) ol - sbs (iid)
s9—c Bal g e S S Ju 0yl dsuily o <l
ol sloa N dcpr plaB s 8, allg el ol iatoX]
- |

drwlaws 18T 06Ky agle oM Culaf (iV)

Jhaald

ST Gyl day b iy (9 S idayadl Badf (ol
dlod) ol oy pe—b)elly p—wSormall d il
ST gyl Ty iy 99— 5y—¥1 Ay Sl dranlf
ldasn¥ & inpe , 3S] o Sy o Lnell ya Lasll 4 aglao
STV PTG | [P S-SON I BRVERIVL + PG | FRCHN [P ~N |
¥ oSy Ga Tt Joed A sty L &y ild 9 5
JUNES - S PRCH (U B I TS LV T P S ¥
XL glgadl Ayl ol ol yesd g sf A Liol dwlid)
-

e ¥ o wdl Bl > ol oblne pa 455 ¥ e
] Bga > ol Lgelas)

g1 A0l 8 X1 o Taspo dsaplusll oy Ul piny B
Al

s & oye 58T Al sl SusXl 0 of ¢
B[ IETESIVG [ PUVIS Uy EPPCINIP N FS [ 2N

SheSU las pulass> Lasll agll *

bigiddl go ddle iley> pladl oo Joniy

J—ually dloMd gy 0 duswl I & 33¥I a0
—dyell p—a dpslell el ey dly bl

VIS PO TN SO TV -L TP JOUDT) {RSPRTYS ) { PR
ol sog ) s by 8 uinye s

ooyl Bl daell el ogill co s of o Soll —0
ool @ ILdl gagad

ot Al LW 35T 5 Sles JojlwSgeyieS iy *

.cl :\mey loe u'

il il o ais o daga¥l bt s (=1 dagal A

dilgadl el S, 3h Lgunsy oy Jslaslly , S¥I L gunse,
ST o & lgadl e s Iastl slacly A Sloadf LS alisaTlgl
dlgall ol aglell ol b JL> JS ;Lo Loy o5 of oo
ot A T¥lg By tadf XL b pa 1l o il aglelly
ol Jomoo ) i o LgiSe duga¥l ey Jslasll Logs o

dlgadl LS oliyudf 0

B o) Al b - tlosdl sgoall 7>l duigds alays
JENTPE JUN N | YC PO '{ P - DY SYS ' DN SN - S K |
dlodl bty o Illly pewibiagiidl o—ujligindll
ST S S A Sl Al

29—l adat o o¥ st plasa il oo 3B ooy
s b dcoydf Balcly posly JSiuy @S sty
e gllgnell Al sl 5o 89 L oS gl g >
ool 2inll g 4sida sualld ndldl dyga¥Ls
Al S A LaST pae i pn o] 5 S JS iy
il iyl Fgaw dypryan ) I dyga¥) pn 9y sy
aig deags il el Le ol Sl Jlie  set <l
ol g% bl e 4 ga¥l &35y Foww Lugygudl 4Tl
= LS Silgmsdl gl st o dyadgpui—ad! il
il Sl egi oXl | o el igyaill Aol wlf & uga¥l csd
wlaobigal wll S wiwuSeadl fa e S wlyasliy
(rinilag SOl ygu—sg S]]

deydl jolas¥ dalidf dug, Sl whball

SolSIl Jdall JLs 8

HESYRVL i Y-+ Joswgalf Juledll 3
Jolesios Dol gl
bl LS S la ]l
steaSlgd Jotmoli
e T utSileo Sl
Jojlasdayice boLS

Ly S i ) Jum0 day bl Slpall o i s
PRPY .\;J..- A by 5o LSII JGuall ;84 Iled il gd
o—le dBhald el 1 o S Login o duglST)

oLl 3gos - illig pgu—swlios Joyé pguswligll

—aldl

NS A (T PR & S U V-1 | Y -

:5_.,19“0_; A Slgadl el 5,4
it p—an gl Jee il o gloa Il ol ol lnas (i)
~~.59—:3=-‘" 83)9%) Gty dlolBf ;6 d 039 | L3 3924
35—29 dyga¥l a2 Tl 53Tl £5eil mo> Juaes (i)
olmads ol sold) )l Sl g> gswgd ] LT3
A ¥ glgy) o il pa LT 43S 5y 5




54 Pharmacodynamics

SECTION I

~ Antimicrobials needing dose reduction in
 renal failure

Even int mild failure Only in severe failure

Aminog
Cephalexin
Ethambutol
Vancomycin
Amphotericin B
Acyelovir

10. Other drugs
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62 Adverse Drug Effects

Category

Drug

Thalidemide
Anticancer drugs
(methotrexate)
Androgens
Progestins
Stilboestrol
Tetracyclines
Warfarin
Phenytoin
Phenobarbitone
Carbamazepine
Valproate sod.
Alcohol

ACE inhibitors
Lithium

Antithyroid drugs

Indomethacin/aspirin

[sotretinoin

Adenquate studies In pregnant women have failed to demonstrate
a risk to the foetus

Adequate human studies are lacking. but animal studies have failed to

demonstrate a risk to the foetus

Adeguate studies in pregnant women have failed to demonstrate a risk
to the foetus, but animal studies have shown an adverse effect on the

Human teratogenic drugs

Abnormality

phocomelia, multiple defects

cleft palate, hydrocephalus, multiple defects,

foetal death

virilization: limb, esophageal, cardiac defects
virilization of female foetus

vaginal carcinoma in teenage female offspring
discoloured and deformed teeth, retarded bone growth
depressed nose; eye and hand defects, growth retardation
hypoplastic phalanges, cleft lip/ palate, microcephaly
various malformations

neural tube defects, other abnormalities

spina bifida and other neural tube defects

low 1Q) baby, growth retardation, foetal alcohol syndrome
hypoplasia of organs, growth retardation, foetal loss
foetal goiter, cardiac and other abnormalities

foetal goiter and hypothyroidism

premature closure of ductus arteriosus

craniofacial, heart and CNS defects

Risk category of drugs during pregnancy

Examples

thyroxing

Penicillin V,
amoxiciliin,
ciefactor,
eryvthromyein,
paracetamol,

Inj. Mag. sulfate,

foetus lignocaine
No adequate studies in pregnant women and animal studies are lacking or  Morphine,
have shown and adverse effect on foetus, but potential benefit may warrant  codeine,

use of the drug in pregnant women despile potential risk

There is evidence of human foetal risk, but the potential benefits from use
of the drug may be acceptable despite the potential risk

Studies in-animals or humans have demonstrated foetal abnormalities, and
potential risk clearly outweighs possible berefit

atropine,
corticosteroids,
adrenaline,
thiopentone,
bupivacaine

Aspirin,
phenytoin,
carbamazepine,
valproate,
lorazepam
Estrogens,
Isoretinoin,
ergometring
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100 Autacoids and Related Drugs

Table 7.1: Distinctive features of H, and H, histaminergic recaplors

Hy

>

Selective agonists

[relative selectivity Hy: Ha)

Selective antagonists
(refative selectivity Hy: |

Receptor type

Effector pathway

Dhistribution in body:
actions mediated

2

2:-Methyl histamine (8:1)
2-Pyridylethylamine(30:1)
2:-Thiazolyl ethylamine {90: 1 )

Mepyramine (6000:1)
Chiorpheniramine (15000:1)

G-proveincoupled

PIP: hydrolysis — IPs/DAG
Release of Ca2* from intracellular stores;
Provein Kinase-C @ctivation

al smooth muscle (intestine, airway,
uteris) — contraction
b Blood vessels
il Endothelium: Release of EDRF,
PGl — vasodilatation
widening of gap junctions
increased capillary permeability
i) Smooth muscle — vasoconstriction
Afferent nerve endings — stimulation
Ganglionic cell — stimulation.
Adrenal medulla — release of CAs:
Brain—transmitier.

4-Methyl histamine (1:170)
Dimaprit (1:2000)
Impramidine (1:10.000)

Cimetidine {1: 500)
Ranitidine ( 1+ =500)

C-protein coupled

Adenylyl cyclase activation
cAMP T — phosphorylation ol
:-.|Jt'r'i.'"1t' proteins

a)

|31
L],

Gastric glands — acid secretion
Blood vessels (smaooth

muscle) — dilatation

Heart

Atria: +ive chronotropy
Ventricles: +ive inotropy
Urerus (rat)—relaxation

Brain ransmiiter
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Table 7.2: Clinical classification, doses and preparations of H; antihistaminics

Dipse and rowute Preparations

Diphenhydramine 25-50 mg oral BENADRYL 25 mg cap. 125 mg/ b mbsyr.

Dimenhydrinate 25-50 mg oral, DEAMAMINE 16 mgs 5 ml syr, 50 mg tab

FPromethazine 20-50 mg oral, PHENERGAN 10, 25 mg tab., 5 mg/ml elixer,
f.. (] [lITH'I"-.I{:I 2a mg/ ml inj . :

Hydroxyzine 25-50 mg aral, ATARAX 10, 25 mg tab:, 10 mgd5 ml syvr 6 mgy
i.1m. crops: 25 mg/ml inj

Pheniramine 20-30 mg oral, AVIL 25 mg, 50mg tab; 15 mgs/5 ml syr,

L. 22.5 mg/ml inj.
Cyproheptacine 4 mgoral PRACTING CIPLACTIN 4 mg tab., 2 i@/ 5 ml syrup,
Meclozine (Meclizing) 25-50 mgoral In DILIGAN 125 mg + niacin 50 mg tab

Cinnarizine 25-50 mg oral STUGEROM, VERTICONM 25 and 75 mg tab.
Vilil s
Chlorpheniramine 2-4 mg (0.1 mg/ka) PIRITOMN, CADISTIM 4 mg tab
aral, L.m.
Dexchlorpheniramine 2 mg oral POLARAMIMNE 2 g wh, 0.5 mg/ 5 ml sy
Triprolidine 2.5-5 mg oral ACTIDIL 2.5 mg rah.
Mebhyeroline 100-300 mg oral INCIDAL 50 mg (base) tab
Cyvelizine 5l mg oral MAREZIME 50 mg tab
Clemastine -2 mg oral FAVEGYL 1 mg tab. 0.5 mg/5ml svr

Fexofenadine 120-180 mg oral ALLEGRA, ALTIVA, FEXO 120, 180 mg tab
Astemizole 10 mg oral STEMIZOLE, HISTALONG STEMIZ, 5 mpg,
10 mig tab:, 1 mg/ml susp

Loratadine 10 mg aral LORFAST. LORIDIN, LORMEG. 10 mg tab,
1 me/ml SIS

Desloratadine 2 mg . oral DESLOR, LORIXAY S |1r-=;1;|i-

Cetirizine 10 mig oral ALERID, CETZINE, ZIRTIN, STZON 10'mg tal,
3 mgd > ml syr.

Levocetirizine 5-10 mg oral LEVOSIEZ, LEVORID TECZINE 5,10 mg tab

Acrelastine 4 mg oral AZEP NASAL SPRAY 014 mig per pull nasal spray
(.28 mg ntranasal
Mizolastine 10 mg oral ELKENA 10 mg tab

Ebastine I mg oral EBAST 10 mg tah
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Important 5-HT receptor subtypes
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108 Autacoids and Related Drugs

Drug therapy of migraine
Severity Drug therapy

simple analgesics
SAIDs combinations

sroheptadine
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Table 8.1: Physical and anaesthetic properties of inhalational anaesthetics

leritancy M- R ( A Muscle

{odour)
V. pood
Interm., Fair
Isollurane 45 monindl, =+ 4 2 Fasl Good
Desllurane 24 MNoninfl A Good
svoflurane ; MNoninfl, 50 s F 1 Good

(Pleasant)

rous oxide S Moninfl - 0.47 ] Poor

Iniravenous
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Table 8.2: Features of competitive and typical depolanizing block
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Table 8.3: Comparative properties of neuromuscular blocking drugs
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131Centrally Acting Muscle Relaxants

Table 8.4. Comparative features of centrally acting and peripherally acting muscle relaxants
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Table 17.1; Pharmacokinetic and adverse effect profile of oral anticoagulants
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Table 17.2: Some comparative aspects of heparin and ‘oral anticoagulants
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Table 17.3: Mechanism of action and pattern of lipid lowering effect of important hypolipidaemic drugs
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