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GENERAL
PHARMACOLOG

1. SCIENTIST NAME AND THEIR DISCOVERIES

S. No. Discoveries Scientist
1, Father of Pharmacology Oswald Schmiedeberg
. Founded first institute of pharmacology Rudolf Buchheim
> First pharmacist (father of Pharmacg) Galen
4. Father of chemoﬁherapﬂ Paul Ehrlich
3. Discovery of Penicillin Alexander Fleming
6. Discovery of Streptomycin Selman Waksman
T. Discovery of Insulin Banting and Best
8. Discovery of antimicrobial effect of prontosil Gerhard Domagk
L 9. Father of medicine Hippocrates
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. ESSENTIAL MEDICINES

- Effective and economical

= Sinsle r:lru.a formulation mastlﬂ
- Environmental factors are also considered in makina the choice
Needed bg the majori’cg of popula{‘.ion
— They must be available at all times
- In proper das.aga form

- Aim s to up‘l’.i.ma.u.g use the limited financial resources

- List of essential clru.gs s made lm:a.ll-.:] with the help of WHO model Llist.

3. ORPHAN DRUGS ¢ OVER THE COUNTER DRUGS ¢ PRESCRIPTION DRUGS

(v B

ORPHAN DRUGS f

Drugs used for diagnosis,
treatment or Preuentinn
of rare diseases.

Examples:

® Suma.trip{'.a.n

e Rifabutin

® Diam&in immune Fab I
® Lio‘thﬂrcni.ne. (T3) [
® Fomepizole '
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Dru.35 sold to a patient
without the need for a

doctor’s Prescrip‘tiun.

Examples:
. pa.mc.e.ta.mal.

e antacids

ﬁ PRESCRIPTION DRUGS

I Drugﬁ GBtﬂlnEd ﬂﬁl.&j on
Pmducmﬁ the prescription
of a registered medical
practitioner.

EXIJ..I"I"I.PI.'E.S:

e antibiotics

) a.ni:ipschhoﬁcs

— e ———— ——— — —




PHARMACY

"¢ DRUG INFORMATION *

O
o

1. SOURCES
[~ - B

No. Source Description

n Indian Pharmacopoeia (I.P) Published by Ministry of Health and Family Welfare,

Government of India.
2. | British Pharmacopoeia (B.P.) Published by HMSO books, London, on the

recommendation of the Medicine Commission.

3. | British Pharmaceutical Codex (B.P.C.) | Prepared by Pharmaceutical Society and published

b‘tj Pharmaceutical Press.

iy British National Formulary (BNF) Joint publication of the British Medical Association
and Royal Pharmaceutical Society.

9. National Formulary (N.F.) Published by the United States Pharmacopeial

Convention, Inc., Rockville.

6. United States Pharmacopeia (USP) [ Published by the United States Pharmacopeial
Convention, Inc., Rockville, Maryland, U.S.A.

7. | Extra Pharmacopoeia (Martindale) Published by William Martindale in 1883; reference

book on drugs and medicines in current use

throughout the world.

8. European Pharmacopoeia Prepared under the auspices of the Council of Europe.
International Pha.rmu.ccpae.ia. WHO Publi-:o.tic-n prouidinﬁ recommended standards
for international use.
10. Tndian Drug Review Bimcnthly publication of Mediworld Publishing.
11. | Indian Pharmaceutical Guide Published by Kongposh Publication, New Delhi.
le Pharmaceutical Handbook Companicn volume to the Extra Pharmacﬂpceia.. )
2. DRUG NOMENCLATURE
r_ C"t&mtml Name. NUH_PI"OPrie-tﬂ-rH Name. Prﬂpriﬂtﬂrj / Brﬂﬂd Nﬂme _-1
Aceﬁy[salicalic acid Aspirin Disprin, Ecosprin
N-acetyl-p-aminophenol Paracetamol Crocin, Metacin, Tylenol
.. (Aceﬁaminaph&n) b
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X) ROUTES OF DRUG <7
~ = ADMINISTRATION-I ¥
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S. No. Route Explanation Degree of Admir:uisi:m{:ian Dose
Angle in (ml)
o , La.rge,r juin{:: up to
1. | Intra-articular Drug ”.‘J‘f-"'mt'e'd = A7 40 mg (1.0 ml);
knee Jamt Smaller join‘t: 5-10 mg
(0.125-0.25 ml)
2. | Intrathecal Ds:r?o.sz:::ld e = Less than 20 ml
Drug injected A
3. | Rebrobulborfut POC 008 X0 2-3.5 ml
Tutrad | Drug injected into i
4. :u;:n:;r / dermis just below 10~ 16 0.1-0.2 ml
epidermis
Drug injected into
5. | Intramuscular | large skeletal muscle 90° 2-4 ml
(deltoid, gluteus
maximus)
D injected as
6. | Intravenous b:ﬁi Q;JE:{E;C{ 25° up to 500 ml
' - or more
L into vein |
-:\ rIl" _______________ b il o '---~lI /_...-
: Parenteral routes give rapid and | -y

i precise drug deliverg.

T sy Irt I Y




PHARMACY

~ ADMINISTRATION- I

-______.———_o—-_—_—______

S. No. Route Exp[anaﬁon Degree. of l’lmg[@.T

i/ Subcutaneous Dmg injecte,d under the skin 45°
(with short needle)

8. Transdermal Constant rate into systemic
circulation via the stratum corneum

q. Intro-arterial Drug inje.cted into arte.rg =

10 Topico.[ External appﬁcni:ion of dr‘u.g to
: administration | the surface for local action

11 Thkrana®al Drug administered. bg A

inhalational Parti.cles

12. | Rectal route Drug put into rectum A

as suppositorg

13. Buccal or Dru.g p[aced under the tongue
" Sublingual or in the buccal cavity N

f'__‘_'-____-'_-"_'__-"___-"_'____'_'-_"_'_'_'_-_____‘____'—

‘-——__________________._._.__...__.___.._,______..__,_.,_._..,_._..____-—r

® olso called nonionic diffusion.

o majnr process for absorption of

more than 90% of clrugs.

® best expressed by Fick's first
law of diffusion.

° lipid-so[uble. drugs are tmnspnrted 3

oes not require energy.
<\ ()




2) MEMBRANE TRANSPORT,
_ ABSORPTION &
> BIOAVAILABILITY

1. PORE_TRANSPORT

also called convective transport, bulk flow or filtration.

passage of drugs 'through aqueous pores in membrane or

't'nr*ough para.c,e.llula.r spaces.

important in absorp{:ioh of low molecular we.ight dru.gs (less than 100).
clruga with MW more than 100 or 200 are not able to pene‘l‘.ra.te.

2. CARRIER MEDIATED TRANSPORT
Facilitated diffusion

e type of carrier-mediated transport.

e does not require energy.
B clrus attaches to a carrier in the membrane
which facilitates its diffusion across the membrane.

Active trans port

° drug molecules move from lower to I-.-'.She,r* concentration
against the concentration Smdient.

req_uires energy.

o Primary active transport — energy obtained directly
bﬂ hﬂdrolﬂsis of ATP.

o Secondary active transport — same direction = symport / cotransport;
opposite directions = antiport fi exchange transport.

. ABSORPTION OF DRUGS

-

r Weaklu:j acidic dmgs =g unionized form ! . better a::'.|::5+::rrkn=r.d1
(barbiturates) : | in acidic PH ) R from stomach |

-

\

=

- N

unionized form ’ a5 better absorbed

in alkaline pH . A== from intestine

i WeakLﬂ basic dru.gs
(morphin&, =>

amphetamine)

’

4. BIOAVAILABILITY

o fraction of administered drug that reaches systemic circulation

in unchana&d form.

JF o by iv. route it is 100%.

=




FIRST PASS METABOLISM,
= DRUG DISTRIBUTION & =\

:; \E ' circulation
Stomach
Mnemonic: Laaa[. VP Singh is Not A Popula.r PM in Hindustan
L - Lignccaine - Amitriptﬂline
— Verapamil — Propoxyphene
= Pr‘opranoloL — Pethidine
— Salbutamol - Methg[ testosterone, Morphine

- N itrcglgcerine - Hydrocortisone

2. DRUG DISTRIBUTION
Distribution is the reversible transfer of dru.g between boda fluid

compnrtmEr\ts after abscrptioh.

After entering systemic circulation, the drug distributes in body fluids.
total amount of drug in the bodH

concentration of the drug in plasma

Apparent volume of distribution: Vd_ —

Drugs that accumulate in tissues have Vd Exceeding total bodg water.

Example;: chloroguine has very i‘\igh V, (1300 Lfkg); digaxin about 500 L.

3. PLASMA PROTEIN BINDING
Man3 drugs have a.F-FinItﬂ toward Plasma proteins.

Acidic drugs bind to albumin; basic drugs bind to a4-acid glycoprotein,
prothrombin and thromboplastin.

9
A. To Albumin | rB To ol4-acid glﬂcopmtein
Barbiturates B-blockers
Benzodiazepines Bupivacaine
NSAIDs
Valproic acid
Ph&nytoin
Penicillins
Sulphonamides
Te,'tra.caclines
Tolbutamide
Warfarin

Lignocaine.
Disopy ramide
Imipramine
Methadone
Prazosin
Quinidine

Ve.rn.pami[

L] L] L] . @9 e @ L ] L ] L ]
L ] L ] ] [ ] [ ] L ] [ ] [ ] L ]
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lNDIAﬁ

METABOLISM / -
BIOTRANSFORMATION

\ 7 2 e
N2 l' * Phase I metabolism = non-synthetic : -2
. ® Phase II metabolism = 55n‘|:|ne.‘l'.ic / conjuga.’cinn ! 9
y T
Type Dru Metabolite Remark
yP 9
' J Ami.‘trip‘l‘.gline o Nor{:r[ptﬂline
1. Active dru.g 3 Dia.ze.pa.m e Oxazepam Metabolite retains
— Active o Diasboss s Tz st Pharmacologiml
metabolite J J Livit
o Imipramine. o Desipra.mine. ek 2 s
o Spironoiac’tona e Canrenone
2. Active drug * Phenacetin * Paracetamol Metabolits hae little
— Tnactive * Primidone * Phenobarbitone or no pharmacological
metabolite ° Auopurino[ e Alloxanthin activity.
3 Thactive clrug ° Proﬁua.nil ° Cgclasuanit Pm&rus s
(Prodrus) * Levodopa * Dopamine biotransformed to
—> Active 2 E'.Wt[“'Prl“’ . E""“J'“L':"l:""iL""JE active metabolite
metabolite . DLpWE‘FrmE d Ep[n&phrine i Eha bods.
¢ Prednisone ¢ Prednisolone
o Bacampici[[ih . Ampicillih
4. Inactive clrug o Cyclophﬁphamida . Phﬂsphommide Metabolite may be
—> Toxic / reactive | Vel zilagic mustard + Acrolein | toxic, reactive or
or important ~ Acgclwir ‘ther‘apeu{:icallg
metabolite important.
ke

e Metabolism usually increases water solubili{:g.

* Prodrugs become active after biotransformation.




> PHASE I <
ME TABOLISM =

Definition Examples

3 Phenytoin
Oxidation addition of “RgI / Phenobarbitone
removal of hgdrogen st 8 ot oo

Pro Pmno(a[

Reducti removal of oxygen / Chlornmphenigo[
ety addition of hydrogen Methadone

Esters: procaine,
Hydr‘olgsis breakdown of compound Succingicho(ine

b3 addition of water amides: lignocaine,

Procainamide

: conversion of stm.ight
Cyc“Zﬁthn chain compound into Proguan” to cacloguanil

ring structure

breakup of ring Phenobarbitone and
structure of the drug Phengtoin

Decyclization

Phase I reactions u.saa”y introduce or expose a

functional group and often prepare the dru.g for
Phase 11 conjugation.

Oxidation




METABOLISM & -
HOFMANN ELIMINATION

1. PHASE II METABOLISM — SYNTHETIC / CONJUGATION
~

Cnnjuaate. Endagenaus substrate / enzyme Example.s

Glucuronide UDP 9 lucuronos HL

tr'ansfemse.

Chlnr‘amphenicol, Aspirin.

Aceig lation acetgl. transferase Sulphonamide.ﬁ, Isoniazid, PAS.

Adrenaline, Histamine,

Nicotinic acid.

Me‘thﬂ Lﬂ.ﬁon trans mefhg Lase.

Chlornmphenico[, adrenalin,

Sulphate ' sulphotransferase
and related Phe:no[ic. alru.gs.

Glycine acetyl CoA glycine

(rare.lg occurs) | transferase

Sa[icaiic acid and other dru.as

having carboxﬁlic acid group.

Paracetamol.

|
|
|
|
|
|
I
I
I
|
|
|
|
|
|
|
|
!
!
|
|
|
|
|
|
|
I
|
|
i
I
|
|
I
|
|

Glutathione | Slu{:aﬂnione transferase
L J

2. DRUG METABOLIZING ENZYMES — HOFMANN ELIMINATION

] Drugs can be inactivated without the need of enzymes;

this is called Hofmann elimination.

o Example: Atracurium, a skeletal muscle relaxant, Coniuaats
UHJUS{]. Lon +D N

> Drug-X
( con| uga.fe.)

undergoes Hofmann elimination. — ( Phase II)

* Phase II usuallﬂ forms more

polar, water-soluble conjugates. 4 More polar,

water-soluble
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1. MICROSOMAL ENZYMES

e |ocated on smooth endopla,smic reticulum.

® Primarilg in liver, also kidneg, intestinal

mucosa. and lungs.

° Em.mples include monooxygenases, o

cytochrome P450, UGTs, epm-:id -
hydrolases. S )

> DRUG METABOLIZING
ENZYMES

2. NON-MICROSOMAL ENZYMES

® Present in cytoplasm and mitochondria of
hepa.tic cells and also other tissues

inclu.ding pLa.smo..

some ﬂ.a.vopmtein oxidases and most

conjuga’cing enzymes.

|
|
|
|
I
I
I
I
I
|
|
|
I
am INCLULae rase mi 5
8 Examples include esterases, amidases
|
I
I
I
I
I
I
I
|
|
|
|

3. DRUGS INHIBITING METABOLIZING ENZYMES

All Indian Men Can Die for Coun{:rg Obadienﬂy And Maintain
Sound Peace and Quiet Everywhere. Dying Proxy of Killer Cimi Can Verify It.

[ Mnemonic i Drug Mnemonic i Drug ]
o All i_ Allopurinol Peace E Phenylbutazone
| Indian ST L T Qniet E Quinidine
Men ¢ i Metronidazole | [ E_vwiwh_ar.e_i. Erythromycin
Can i_ Clarithromycin | Dying _E_ Diltiazem
| Die i Disulfiram Proxy E Propoxyphene
Co unfr'H E Ch_la ram phe ni_C._ﬂL Killer E Ketoconazole
. Ubedmnﬂiﬂ N i G’mﬂpraznlz . Ci'rn_i_ i Cimaﬁc{ine
And | Amiodarone Can  Ciprofloxacin |
L Maintain i MAQO inhibitors Varifg E Verapamil, VnLErua.i:e
! Sound i Sulphonamides Jialbtt E Itraconazole

4. DRUGS INDUCING METABOLIZING ENZYMES

i GPRS Cell Phone |

Mnemonic E Drug o
| G _i:_ Gr_‘iseofulvin S iien] o

P E Phenﬁtoin, Phenylbutazone
(i _R b i_ Rifu.mpicin
[ S ¥ _E Smﬂ(ing &
Cell i Carbamazepine, Chloral hydrate
Phone i Phenobarbitone 4

|




> HALF LIFE & -
ORDER OF ~ e
Y - PHARMACOKINETICS 2

1. HALF-LIFE (t,)

INDI

EXAMPLES (ty,)
| Holf-Uife )

FRACTION OF DRUG REMAINING AFTER
SUCCESSIVE HALF-LIVES

® Hnl.f-life is the time regmred to reduce
PLa.sma. concentration to half (50%)

of uriginal value.

ty. 2ty 3ty 4ty

Time

5t ifa

—
Half-Llife

[ Drug |
4 hr

: ==y
% of drug remaining Aspirin

1st half-Llife

Penicillin G 30 min

50%

2nd half-Llife

Duchchina 20 hr

257% 10 hr

Cetirizine

3rd half-Llife

12 5% Captapril 2 hr

4th half-Llife

Acyclovir 3 hr

6.25% 2% hr

Grisan{uluin

5th half-Llife

3.125% 40 hr

Digoxin

2/

2. ORDER OF PHARMACOKINETICS

Phencbarbitone 90 hr

Disitoxin

\ 7 d.mjs

J

r

Feature

FIRST ORDER

ZERO ORDER

Definition

Constant fraction of d.ru.g eliminated
per unit time.

Constant amount of drug eliminated
per unit time.

Rate of elimination

Di.re:r.i:lﬂ propur‘l:inna!. to plnsma

concentration.

Clearance

Cﬂnﬁtﬂ.n‘t {no‘l: dEPEHdEﬂt on

concentration).

Independent of plasma concentration.

II"W'EFSEL-H PY‘OPDI"ti.Gﬁﬂ.L {'.O Pl.ﬂ.SH".ﬂ.

concentration.

Half-Life (ty,)

Constant {independ&n‘t uF

concentration).

Most drugs

Most drugs follow first order kinetics.

Increases with pl.a.s ma

concentration.

Saturation at hiﬂh concentrations —
zero order kinetics.

.

Example (plasma conc.)

100 = 50 — 25 — 125 ...
(halves each interval)

100 — 80 — 60 — 40 ...
(decreases by equal amount)

3. DRUGS SHOWING ZERO ORDER KINETICS

MNEMONIC:

Peas and WHEATSJQ’

Warfarin
Hepa.rin
Ethanol
.Aspirin

e e N N T T

Sa.l.i::‘lj lates

- Phenat&in , Phen‘tj butazone

Theophgllim, Tolbutamide
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\\/

> STEADY STATE =
CONCENTRATION & TOM

o

STEADY STATE CONCENTRATION

F® LOADING DOSE

© Mainl.g used for dru.gs having
long t,/, and large volume of
distribution.

e Given to load or saturate
tissue stores.

o Mu.inlE, dapandent on V.

Loading dose = Vd X

target Pl.o.svna. concentration

\

r—DGS_mg |
repeated

l

Plasma
concentration

doses
L y

( (B) MAINTENANCE DOSE

e Smaller repeated dose used to
maintain plasma concentration.

o Mainl,‘tj dependent on CL.

Maintenance dose = CL X

target p[asma. concentration

At steady state,

rate of l'.npu.t =

rate of elimination

2. THERAPEUTIC DRUG MONITORING (TDM)
e Used e:sPech.H for ciru.gs with very low therapeutic index /

%

narrow thempeahc window.
\

@ ( A Drug Possessing Very Low Therapeutic Index ]

.

A

Aminuglgcosides (Gentamicin)

Drug

Diﬂ oxin

Possessing

Phe:mjtnin

Verg

Valproate

Low

Lithium

Therapeutic

Tric.gcu.c anﬁdePressants

IHdEK

Immunnsuppressants




W3R, = > ENZYME <
; INHIBITORS

1. COMPETITIVE (EQUILIBRIUM TYPE) ENZYME INHIBITORS

-
E nzyme Endogenous substrate

Competiﬁva inhibitor

Cholinesterase Acetg lcholine Phﬁaostiﬂmina, Neostigmine

Monoamine oxidase-A

(MAO-A) Catecholamines Moclobemide

Dopa. decarboxylase Levodopa Carbidopa, Benserazide

Angmtensm conve.rtms

enzyme (ACE) Angiotensin—l CaPtopril

S5a-reductase Testosterone Finasteride

Testosterone,

Androstenedione Letrozole, Anastrozole

Aromatase

Para-amino benzoic

Bacterial folate 53nt|na5e acid (PABA)

;
|
l
|
|

Xanthine oxidase Hﬁpoxanthlne i Allo Purinol
|
|

Sulfadiazine
o

2. NON COMPETITIVE ENZYME INHIBITORS

NOH COmPEtltl‘u’E LHhI.I’JI.tDF EHEHME

Acetazolamide Carbonic anhgdmse

HspirinJ Indomethacin CHclooxﬂﬂenase
Disulfiram Ald&ha de dekadmgenase

Omepmzole H* K* ATPase
Digoxin Na* K* ATPase

Theophgl[ine Phos phudiestemse

Propg[{:hiouracil Peroxidase in thgroid

Lovastatin HMG-CoA reductase
Sildenafil Phosphodiesterase-5

_J




a macromolecule or binding site located on the

Recgptor- surface or inside the effector cell that recognizes
the signal molecule / clru,g and initiates the response.

A‘Fﬂm‘ty the abi[ifg of a drug to bind to the receptor.

Intrinsic the abif.ity of the d.ru.g to pr*oduc.e pharmacologica[ action
a.c.tivity after combining with the rece.pfor.

drug capabie. of Proc{u::i,ng pharmaco[agiml action after

Agonist binding to receptor.
hiﬂh aFFini’cg + hiﬁk intrinsic ac’civitg; TA = 1

examp[es: morphine and adrenaline.

drug that pre.ve;nts binding of agonisf to re.ce.ptnr

or blocks its effect.
no intrinsic activity; IA=0

Antagonist

examples: naloxone, Proprano[o[, atrnpine,
chlorphenimmine.

Partial binds receptor but produces less effect than an agonist
and can inhibit a.gonist,
afﬁnifg + less intrinsic acf:ivifg; TA between O and 1

EX&MPI.ES.’ Pihdﬂ’.ﬂl ﬂ.ﬂd bLLPFEﬂDFP.I’IiﬂE.

agonist

has full aﬁcinif:g towards recep{‘or but Pr‘oduces
opposite effect to agonist.

intrinsic a.cﬁvitg between 0 and -1

Inverse
agonist

example: B-carbolines.




> CLASSIFICATION =
OF RECEPTORS

@ TON CHANNEL RECEPTORS EXAMPLES

e Fastest a.cﬂns. * Nicotinic receptor

e Also called ligand-gated ion channels / * GABA, receptor

iuno‘[:ropic re.c.ePtors. * Glycine receptor

Binding of agonist opens Na*, K*, Ca®* * Glutamate receptors
or Cl™ channel causing dapn[ariza.ﬁnn (NMDA;AMPA, kainate)

or haperpolariza.ﬂan and tissue response. * 5HT,; recePtor

TRANSMEMBRANE ENZYME-LINKED RECEPTORS

ASOHLE{’. bLnﬂ[S exfmcellular I.'.{,OMGI.LH EXAMPLES

e Insulin ﬁﬁ’

|
|
|
|
|
({'-3"05':”& kinase) i * Epidermal gmwth factor (EGF) lgg
;
|
|
|

—> receptor dimerization
P

— stimulates kinase ac.tivitg

— intracellular signall{nﬁ o WL ﬂrﬂwﬁh factor (NGF)
o JAK-STAT linked receptors

— gene transcri Ptiun

—> tissue response.

NUCLEAR RECEPTORS EXAMPLES

Intracellular soluble Proteins Steroid hormones

that resPnnd to lipid-s::[ubl'.e. Thﬂroxine

messengers and r‘egulata Vitamin D

ene expression. Vitamin A
9 P

e Also called metabatropic /
hep{:ahe[ical'. / serpentine receptors.

. Largesf Fumil'j of cell membrane raceptcrs.

\- Receptnrs translate extracellular signals into intracellular responses,

[eading to appropriate. phﬂsiologica[ actions.




||\?EM|AE = GPCRs & = \
DOSE RESPONSE CURVE —

F B = a.denglg[ caclase activation,
1' GPCR MECI'\&HISM Ca?* channel ope.nms

Gi adenglsl C3clase inhibition,
K* channel opening

Ca?* channel inhibition
phospholipas& C activation

° Druss bind receptnr and activate a G-Pmtain 4
(GTP activated protein) Co

o G-pmte,ins have o, B and y subunits. G‘{,

2. G-protein coupled receptors (GPCRs)

~

Type Mechanism Examples

Adrenergic (B), Adrenergic (etz),
Ade.nalal CHCLRSE cAMP paihwa.ﬂ Histamine (H,), Muscarinic (M,),
Dopamine. (Di, Dz)

Phaspholipase C IP;-DAG Pa.thwa.g ﬁdmnﬁ".ﬂiiﬂ ((D;;), l:isi):amine. (H,),
uscarinic ., Ms

T Ca?* — Adrenergic ()
Activation of G-protein can [heart, skeletal muscle]

Channel regu[ation open and close ion-specific ! Ca2t

— Dopaminergic, GABAg
channels T KY = Adrenergic («ty), Muscarinic (M,),
Dopa.mine. (Dz]', 5HT,4, GABAg

J

3. Dose response curve (DRC) terms

r

EDs dose producing 50% of maximum response.

LD:s dose causing death in 50% of animals. R&SPDHSE 50

Therapeutic Index (T1) | = LDso / EDso.

Potenﬂﬂ amount DF drug HE‘.EdEd to Pmduce a T’ESFDHSE.

Efficacg maximum effeci Pruduc&d bﬁ a drua.

-
| Left shift = more potent

| : e
response with minimal toxicity. { i Upward shift - more Efflﬂﬂ.{‘.lﬂus-}

Thira ; eutic Window | "9 of concentration that produces desired




fiei, > COMBINED = -
' EFFECT OF DRUGS

o)

. SYNERGISM —> when action of one drug is facilitated

or LHC.FE.CLSE.CJ. bﬂ ana‘l:he.r

~

N
E A. ADDITIVE EFFECT G SUPRA-ADDITIVE (POTENTIATION)

Effect of dr‘ug A+B-= Effect of drug A+B>
effect of dru3 A + effect of cirug B effect of drug A + effect of drug B

Examples: Examples:

B Aspi,rin + Paracetamol  Acetylcholine + Physostigmine
Nitrous oxide + Halothane ° Leuodopa + Carbidapa / Benserazide
AmlodLPi.ne, + Atenolol e Adrenaline + Cocaine / Desipmmine
Glibenclamide + Metformin * Sulfamethoxazole + Trimethoprim

° Ephgdrina T Thﬂﬂphauine ° Enalapri.l + Hﬂdruchlomthiazida

° Tara.mi.ne. + MAO inhibitors
L ., R J

@ ANTAGONISM — effect of drug A + B < effect of r:lru.g A + effect of drug B

-

TSPE- EXG.MPI.ES

Phﬁsu:a.l Activated charcoal adsorbs alkaloids and

a.n‘ta.gomsm Pre.ue.n{'.s abaorp{:i,on.

KMn04 oxidizes alkaloids.

Tannins + alkaloids form insoluble tannate.
ﬂ.ntd.so:ni.ﬁm Che[a:l:i.ng aﬂe.n‘ts such as BAL or Ca disodium

edetate compl.ex toxic metals.

Nitrites form methemoglobin that reacts

with c_ﬂo.mde.

Phusiological / Histamine and adrenaline on bronchial muscles / BP.
Hgdrochlﬂmthmmde and triamterene on

functional a.n{:a.gnnism
urmo.rﬂ K* excretion.

G[ucagon ﬂ.l"‘ld LHSU.'.I.I"\ on l)I.DOd SLLSG.!“.

REC.E.P{'.OF Antagnnist blocks receptor action of agonist.

nntu.gani,sm Selective re ceptor blockade.




.@W > CLINICAL TRIAL,~ s
. ADRs & HYPERSENSITIVITY ™

gt R CLINICAL TRIAL
rPhase,

[

Conducted on Blinding / control Purpose

NG.I"HE.

To know maximum

tolerable dose, 5-:.{&3
and f:of.em.bif.ifﬂ

Human Pharmaco[cgﬂ

HeaL’ChH volunteers Open label

ond safetl:j (20-100)

100-150 Pniients Single. blind To establish ‘the.ra.Pauﬁc

Therape.u.’cic.
eff icm:‘.a , dose ran aina

I

(homoaenous

explamtarﬂ controlled

Populaﬁon) and. -::e.ilinﬂ effect

T]f\era.pe.u‘tic.

‘Frc-m SE\I"E-I"I‘.'LL CEﬂtI“ES

e.'F'F ica.c!.j and establish

randomized X
value over exa.si:ms

controlled

co ﬂ]c':f‘ mato ry ( heterc:—ﬁenous

PcPu[a.tion) {‘.lne,mp y

TC-' know rare ﬂ-l"ld [Gﬁa'tﬁrm

adverse effects; can be
tested in 5Fecial groups like
children and pregnancy

POSt ma.r‘keting LII‘J.I"SE- nu.mber G'F Pﬂ.tl.ﬂﬂtﬁ -

surveillance

IV

treated b y Fra.cficinﬂ
Phi.}sicio.ns

Vera low dose (1/100*h
human dose; max 100 pg)
ﬂiw.n to 5tu.d5, Pharmnmldneﬁt:fj

M icrodosinﬂ Hea.{.tha volunteers

ZEFD studies

( small number)
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[
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i Up to 5000 Pa.ﬂenfs Double blikd To confirm therapeu.tic.
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|
I
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|
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%
2. ADVERSE DRUG EFFECTS i

o
rpm Al seactiEng |: Side E‘F‘Fects: unwanted Pharmu.cologicu.l E,H:ects at thﬂmpeuﬁc doses_‘\

(Tﬂpe. A/ Auﬁmented)

Secnnda.r}j effects: primary action results in other effects

Uk pre N N T T Non-dose-related reactions : not related to usual Fha.rma.culoﬂicnl action

(THPE. B / Bizarre)

'Y ! Idiosﬂncrm‘.ﬁ: se,ne.tim.l'.lﬂ determined abnormal reaction

| 3. TYPES OF HYPERSENSITIVITY REACTION
F

T!j pe Mediator E'F‘Fectar ‘ Manifestations

Type I
Imn?tzdmte f 13E

anmphﬂ_lactlc

Tupe II
yP
Cato{‘.oxic IaG, IBM

|
|
|
I
| Toxic effects: due to WE.r'doaa.ge or chronic use
|
|
|
|
|
|

Drug allergy: immune-mediated local or systemic abnormal response

Mast cells Anaphylaxis, asthma,

n.topic dermatitis.

ADCC / Transfusion reaction, Rh incompo.‘l:ibili.tﬂ,

E complement cﬂtolﬁsis hemolﬂtic anemia.

Cumplzmm{’. activation Arthus reaction, serum sickness,
and in'F[a.mmn.‘tcra rheumatoid arthritis,

I"E‘--EFDH S5 S‘t&'\a‘&. ns-= JCI l‘lﬂ.S on S‘lj ndrnme,.

Tﬂpe III HB-AB complex

Immune. COMP[BK n.r-.d IBG

Cell-mediated

Teqli Ma.c.raphage. Tuberculin test, Lepros-j,

activation dermatitis.

ey
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