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® Introduction and scope of Pharmacology

e Various routes of drug administration -
advantages and disadvantages

® Drug absorption - definition, types,
factors affecting drug absorption

® Bioavailability and the factors
affecting bioavailability

® Drug distribution - definition,
factors affecting drug distribution

e Biotransformation of drugs - Definition,
types of biotransformation reactions,
factors influencing drug metabolism

® Excretion of drugs - Definition,
routes of drug excretion

® General mechanisms of drug action and
factors modifying drug action

[ e )

&I YTfdd B It PRB

@ ﬁmzﬁrmmm
& I BRB

3itafe fopam & A= d= a2 itafer foeam &)
ufkafdd & a1t FRSB



https://play.google.com/store/apps/details?id=co.april2019.pindia

INTRODUCTION

Pr—

I ) What is Pharmacology?

Pharmacology = science of drugs.
It studies how externally administered
chemicals interact with living systems.

@

Focus: safe and effective
medicinal use.

Drug: Any chemical that
produces a biological response.

e

(2) Early History

For thousands of years, drugs
were crude natural products
with unknown composition
and limited efficacy.

Effects were known, but

4 ;
> mechanisms were unclear.
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Divisions of Pharmacology

GrHIBIATS & faUTT
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——h—— A. PHARMACODYNAMICS

What the drug does to the body / &ar 2RR IT\' T BT &

' ™
DEFINITION e

Studies physiological &
biochemical effects of drugs
and their mechanism of action
at organ, system, cellular and

molecular levels.
.

\

EXAMPLE

Adrenaline - B-receptors — @ '
G-protein - adenylyl cyclase -

1 cAMP - cardiac stimulation,
glycogenolysis, hyperglycemia. J

\

» '\“EH{
3

aBY—>

w __5 Adenylyl

Cardiac stimulation,
Glycogenolysis,
Hyperglycemia

P

B-Receptor qﬂw
>

G-Protein

Cyclase

agamsﬁésnﬂﬁas@ﬁawmﬁas
YT dT 3eh! fopar-fafe) or areaaq
37T, 3, PIfTRT 3R 3MMUTfded TR
R B & |

1 cAMP
m

N

W»BW%G EH -
Usfadrsd grsdist > 1 cAMP -
&3 JTdoHl, TATSdIoHIcTS g,
HERRIGIESIERI

KEY TAKEAWAY et
Pharmacodynamics explains X 7
the effects of the drug on the body. . -
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Describes ADME:
Absorption, Distribution,
Metabolism, Excretion.

\

/
Paracetamol — rapidly

J
\
EXAMPLE

absorbed (30-60 min),
25% protein bound,

vd ~ 1 L/kg, liver
metabolism, urine

excretion, t'%2 2-3 h.

.

Drug enters
the body

B. PHARMACOKINETICS

« What the body does to the drug / SRR EaT & TrI RT AT g *

v NVA

KEY TAKEAWAY:

Pharmacokinetics explains
the fate of the drug in the body.

; e
-------- — ADME PATHWAY —-- qf¥aTyT
g ADME 2nfad g:
JaLMyoT, foraror,
AcTaiferoH, Icaoi |
o
ABSORPTION DISTRIBUTION METABOLISM  EXCRETION - ~
Drug spreads  Drug is chemically Drug & metabolites :Sa | g ! Ul
to tissues modified (mainly  eliminated from o
in liver) the body Wifemd asil O 3aenftg
/f ald & (30-60 ),
------------- 25% WA 138, Vd ~1 L/kg,
Tl H HeTdlferod,
T 9 I, thh 2-3 €2
N >
H&H d1d:
ThTHIhIhIeAeayd SdT & ==y
IRR & MY p GHSIT & |


https://play.google.com/store/apps/details?id=co.april2019.pindia

OTHER BRANCHES OF PHARMACOLOGY Wi

-
C Pharmacotherapeutics

(¥ RiGHT DRUG
(] RiGHT DOSE

Use of pharmacology + disease knowledge
for prevention and treatment. Select the
right drug, right dose, and right duration.

RAHU™ T ITEIR &g | ofl 3R IT-37H

&1 YN | TEI &1, TEl GUS AR T
3rafer o1 ga- |
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OTHER BRANCHES OF PHARMACOLOGY

-
D Clinical Pharmacology
| faafea wHidIwTS

=
CLINICAL PK/PD

TRIAL é PK
Y

TIME

& Lkl
ML

Study of drugs in humans: PK/PD, clinical
trials, safety, efficacy, and drug-use
surveillance. Basis of evidence-based

medicine.

wsl | ganaii &1 3egdH: PK/PD, facferet
TR, REMT, THEHIRAT 3R gaT-39anT
R | ufaSa-avs AfERm &1 3nurR|
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OTHER BRANCHES OF PHARMACOLOGY Wi

> h
E , Chemotherapy
/ B}
INFECTIONS CANCER CELLS

" MINIMALLY TOXIC

;0 HOST()@(w

Treatment of infections and cancer using
drugs toxic to pathogens/cancer cells
but minimally toxic to the host.

AT 3R R 1 IR Y A @,
ST TSI/ HER BIfrBIah W i
\sﬁ? RR R YAad fawre & |
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F TOXICOLOGY 2,
! | SR o~

Study of poisonous effects of chemicals 0 o

AT 3 el quTal T 3T of o

( Includes / 395 enfAe ) ~
Detection of poisoning / f@sTerdr @1 UaT eiTT
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- IMMUNOPHARMACOLOGY \W(/
- 3RICAl BIATBIATS!

Study of immunological actions
of drugs in the immune system

e o & el &
L‘Iﬁ"&-’lTEqEFﬁ'TqTaﬁﬂﬂﬂm

 FOCUS / qeafig
Immune actions Immune Antlbody development
C‘ of drugs m modulation ‘ \m f/ in response to a drug
ainafr a% ‘ yfRe & P . a1 uﬁ
@ GOAL: ' Better ther.apy through immune modulation
o ’ yfare 30T gRT 98X SUAR -

o /4
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&% B PHARMACOECONOMICS / srisisa i cz

DEFINITION gfeumer (" coST vs BENEFIT
Branch dealing with Ig ai3il & 3o

the economics of drugs. U Gdfera omEr 21 J

KEY IDEA = R ’

Quantifies drugs in Ig gan3il @ nffe

economic terms. gfe & Arget 21 ’

»

IMPORTANT POINT

Compares cost and Ig a3l &t arTd 3R
therapeutic benefit of drugs. feifdbedita o I o Bt 81

@ FOCUS: é Cost © o Benefit ® ./l‘ﬁ Cost-effectiveness

T BHE: @ ama o QF am o of] wE-wmEhE .

TAKEAWAY / GOAL ey / 329 g BENEFIT
Helps choose economical Ig fhwrdt 3k T ? L — @
W

and effective therapy. 3UAR A | #GG B! gl

Minimize Cost Maximize Benefit

{ {:{ RIGHT DRUG e RIGHT DOSE e RIGHT PATIENT e BEST VALUE {:{ ]
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A 1 EXPERIMENTAL PHARMACOLOGY / sitfiies wmfcieiiof &

DEFINITION T RESEARCHDATA |

Branch dealing with the study of g yaTeTer uRfEAfaay # gggai

drug action in animals under TR ar3ii &t fopar &1 3reg=

laboratory conditions. B el M@ 2 |

KEY IDEA 7= faar

Evaluates efficacy, safety and g HIAd 391 § ugdl

mechanism before human use. THTGHIRI, Y&l 3R :

fepan-fafsr &1 Hedid el 8 | S
Y STUDY PR 7
, N oTocoL

IMPORTANT POINT FrEeaqul fig ) T

Done under controlled PRACEIECRIUNIGH <= M —— |

laboratory conditions. gRfeifaa & fear sar 21 [j\ =t :_ |

e — \

\ =¥ u |
= N ‘x
FOCUS > = ' ' 7 ! RESEARCH USE g I
‘ Animal studies « €@ Observation e @ Safety testing \5 Research - N\ = “ T |
= Sy ; ¢ ) J

T BIHH: « @P TG o @ Iaciad o @ Renudan o § gham

TAKEAWAY / GOAL &g
Forms the basis of Ig Wdfreifdel gar
preclinical drug evaluation. T BT IR F1elt & | ANIMAL MODEL OBSERVATION  SAFETY TESTING RESULTS & ANALYSIS

[ Y%  ETHICS e

CONTROL e OBSERVATION e SAFETY

SCIENTIFIC RESEARCH

W
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Q J PHARMACUEPIDEMI(ILOGY/ mmﬁmﬁ?fﬁu’lmﬂ h

e

_POPULATION STUDY

&/ OBSERVE
/ ANALYZE
/ UNDERSTAND
&/ IMPROVE

DATA & ANALYSIS

HHIHI
@431@@

BENEFITS RISKS / ADVERSE EFFECTS
Sifew / gfdgpe s

DEFINITION
Branch dealing with the study of g Hld 3ﬁ? qg[ STHHET ff
[il beneficial and adverse effects of A3 & AMBRI T Ufdpet
drugs in human and animal populations. | WAl T 37¢4AT P aTeit
o 9T B J
(4 KEY IDEA T faaR h
@ Studies drug use and g SEEIT TR W gdl
\) effects in populations. 39N 3R YHTET &1 e
\_ CRGIR 7
(, IMPORTANT POINT qga"l“f ﬁg h
Evaluates both benefits Ig <ar3il & oy 3R ey
\_ and risks of drugs. QI I Jedichd el 8l )
@/ FOCUS: zg8 foodeion @) 208 @) senets (2) M
% T BIH: o TSN HERT o TET o TN o FAgA T
B\ TAKEAWAY / GOAL ed / 32 h
v Helps improve safe and g gfard 3R adbad
- rational drug use. amm“aﬁazmam?ﬁ%lj

HUMAN & ANIMAL POPULATIONS

itiath | PV L Y

r{g POPULATION FOCUS © EVIDENCE BASED © SAFER HEALTHCARE sﬁrj [@ BETTER EVIDENCE. SAFER USE. BETTER HEALTH FOR ALL. @j
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&@ HISTORY OF PHARMACOLOGY zggé’i

—3 sfagr™ / History —<&—

AS OLD AS HUMAN C|V|L|ZAT|0N‘
Drug knowledge and their use g &
" GRREERY P é

in diseases is as old as
LEARNING FROM NATURE
Early humans learned healing

L

S

human civilization.

by observing nature, watching PP, dHR T2L31l B SHAR,

animals when they were ill, e dtelY 3R SiE-gfeal &

and using plants and herbs. ERT 3T9R g o

DISCOVERIES OF ANCIENT CIVILIZATIONS e o, SEAMESE. e S N N sl 09«

Ancient civilizations discovered that o @ L‘IT;ﬂ-‘-f mgma}t;qm} ﬁ,—‘ﬁ?ﬁ

extracts from plants, animals, and ’ \ ‘T?Pﬁ 3R = ¥ 3 Ql'\ﬁ'\;

minerals produced medicinal effects Q g;%? 7 ¥ )

on body tissues. This laid the \ m > g i 3ﬁﬂ1 5 gﬁaﬂggiﬁa s

___foundation of Pharmacology. %9 9% Q- FOGGQ RFRSS S 0 'm ................................... A £ ..

3meyfies damfis Wea
GBI 3 31T

scientific form is a relatively JsmfHes BU H U 3rdegd
recent branch—about

100 years old. i R

'S}g( From Nature to Modern Science ¥ | Dq?ﬁ d mgﬁzﬁ fasi a& @) e

MODERN SCIENTIFIC FORMe &
Pharmacology in its modern !@
</ P
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HISTORY OF PHARMACOLOGY

i Early drug di | e F TR 3T gt
r
| i ¢ ug f'Tﬁf"'ery EARLY DRUG DISCOVERY MODERN DRUG DISCOVERY = (7
' can.\: rfo °d. i y FROM NATURE & OBSERVATION | SCIENCE & TECHNOLOGY DRIVEN =1 o i
accidental findings, an Gloil 3R GeH factici
| intelligent observations. ) EOLIGDRE S ORGANIC | R 3meniRa ot
’ - TRADITION CHEMIST ’ .
Important examples: HEAYUT 3GTER0T:
L Digitalis leaves and fsforefora uftar ik
i Penicillin. | ACCIDENTAL PHARMACOLOGIST | ofafafer
DISCOVERY .
R
Modern drugs are l_ : 317sT 3ifeepivT 75 eand 3
usually discovered by EVOLUTION 3 Fiiw 3k
| orgapic cf_\emists PLANT BASED OF DRUG MOLECULAR YR I
working with OBSERVATION  DISCOVERY TARGETS / A ¥
L pharmacologists. J | RECEPTORS A y
, _ 1 : -
Drug discovery now , e e 3ftafe @ |
uses knowledge of | ConBotims HifeldRIeR THICH &
\ molecular targets. i . S R eTRa &1
s - ] [ o ot ]
Biological screening | BIOLOGICAL 5 grAIcToTbe b
DIGITALIS LEAVES  PENICILLIN R 3t
:’?{?‘st:‘eelebc::tompounds | (TREAT HEART FAILURE) _ (ANTIBIOTIC) SGREEMING E A aa T 3 a
— ! T, afFeid S gafay
pharmacological activity | ! e | ﬂ l | R e Al
from many organic \ SELECTION OF COMPOUNDS WITH @ <
_— aret T g 511 8
k molecules. ) BEST PHARMACOLOGICAL ACTIVITY L S )
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@c‘;? HISTORY OF PHARMACOLOGY

—— Evolution of Knowledge, Discovery & Use of Drugs ——e e FM, @ 3R Jufe & 3ua o1 faerg -

(TENGLISH ) ( f&&@ )

R ' _ - )
73>  CLAUDIUS GALEN 7 N UERLRIGE!
[\ (AD 129-200) & S ¥\ (129-200%.)
First attempted to R sl & deifis 9
consider the theoretical f;ﬁ =0
background of W W
pharmacology. ) &I 9T yary faar| y
PARACELSUS ) R 1
(1493-1541) : (1493-1541%.)
A Swiss_ scholar and &g fagE 3tk W@, i
alchemist, often considered o wrer: RS ot
Grandfather of ) 2 @
Pharmacology. ST PEl Sl & |
He introduces the use of 84 A &F ITTR A
chemicals for treatment TOET & 3T H SREIGH 38
of disease. J
\ o
VALERIUS CORDUS IARag ey \
(1514-1544) (1514-1544 8.)
He compiled the first 3'—‘33' T O'ftm,;ﬁ,aﬁm °
Pharmacopeia where : HW%{" ;
he described techniques * From Ancient Wisdom to Modern Medicine arﬂ Wﬁ A ﬂiﬁ' %”'
forthe preparation A Journey of Human Ingenuity and Healing -

of drugs. y

LI

£ * KEY TAKEAWAY * Ea_ £
+ Pharmacology has evolved through centuries of observation, ,[ + LE[;M % || ﬂ ||

experimentation and documentation for the benefit of humanity.

% &
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FRANCOIS MAGENDIE
(1783-1855)
French Physiologist

Laid down the dictum 1
“Facts and facts alone
are the basis of science.”

J

P Experimental procedures with 1
animals are the testing grounds

L for determination of drug action.

<

Developed experiments to elucidate
the physiological processes.

e,
4
Helped in understanding the
action of drugs on the body.

(PIONEERS IN EXPERIMENTAL
PHARMACOLOGY

TESTING GROUND FOR
DRUG ACTION

PR~ _§DUD_>@

OBSERVE EXPERIMENT ANALYZE

[ FACTS — EVIDENCE — SCIENCE ]

(1783-1855)

FREDERICH SERTURNER

" | German Pharmacist’s Assistant

Isolated morphine—the first pure drug—in 1805.

et ore fagm & fagrr )
(" g1 Rirgia areg o )
’= “Teg 3R Hae a2 &
L~ | ffemerasmuar J
- N
], (2> | SR W fay g s, sl &
¥ | & s 2 forg wtemor o1 amerw 2
(J1 et shmsi @ we @ S g
(£ R e R J
DETERMINE
DRUG ACTION 2 R TR Ea13iY & UHTT Bi
g H Hg@qol arTeH f&a
BeRe AR

Oﬂ N—CH,
)

MORPHINE %

g

s g 1805 § HIGIA HI §IF fBaT—J8

A

ST BT & 8Id

Ugell Y aar ot |
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2> PIONEERS OF PHARMACOLOGY <

Q“b\, o— )OO —-o i}’
Claude Bernard (1813-1878) ) (?{3 ( IS §41S (1813-1878) )
07 Studied the plant extract curare N B P {E%\ o7 B a ety 7 o Jreaa fosa
K X BN , . :
@) Proposed its site of action 0 . @ 39 5 H site of action &1 figia fear
5% Father of Experimental Medicine PLAﬁ?ZﬁE ACT [ CMUDiiERNARD ] ww G E’;?;T* i;%’;t%l Medicine T
Tk F
Rudolph Buchheim (1820—1879)\ 8 HEIe® gasIsH (1820-1879) R
8 German pharmacologist © & i s
In 1847, established the first ’ z g 1847 ¥ E tal Pharmacol
. laboratory for Experimental g ! E- . &t qeeht m ?Rﬁfﬁaﬁ 5 e
Pharmacology FIRST LABORATORY il
{al In the basement of his home at Dorpat (nggﬁn ( RUDOLPH BUCHHElM] {or ¥ Sfufe ﬁ b W & quHc 7 of
i ity Gl b 39 Experimental Pharmacology
- Experimental Pharmacology ) - - &1 Cradle P81 SITdT & )
(. Oswald Schmiedeberg (1838-1921)) o & ~ gdres et (1838-1921) h
A\, Y Father of Pharmacology gg ?H? E'"“ /A ¢ % Pharmacology & ST &gl SITdT &
oflgop||o] & In 1872, set up an Institute of = o|[c[op f5) 1872 H Institute of Pharmacology
ofqnL iAo Pharmacology INSTITUTE OF o<t g far
© At Strasbourg, France PHARMACOLOGY ( OSWALD SCHMIEDEBERG] © wm: wmet, wiw
- @ (Germany at that time) SRAN. @ (39 7T T8 R & arefi o)

\ i\\r FOUNDATION OF EXPERIMENTAL & {:? q %)
MODERN PHARMACOLOGY R——
s +J2 4
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DRUG
odl

. <
Adrugis a
single active chemical
entity used for
diagnosis, prevention,
or treatment
of disease.

<o
gdT U Udhd Afshd I9AfA®
garef & fAgest 3udhT I &
fAem, Awa™ a1 3uTR & fau
fasar STraT 21

N .

Y. PLANTS | Gier -2

Many drugs are derived
from plants.

| %3 gargar dtef A e gt E |

N
(A

&' ANIMALS | STHaR °

Some drugs come from
animal sources.

$© gaTgdl SFa) | T gt §

COMMON SOURCES OF DRUGS | aam"rammah

- DRUG & SOURCES OF DRUGS
azrrézn 3R 396 A9

o~ ~/ Important Explanatlon | Agcaquf =T A -

‘/- | - | . !
€> MINERALS |wﬁa i/

Certain drugs are obtained
from minerals.

$© gargal @ien A ud gt €1

VV N WHO DEF/NITION (1966)
%Y  WHO gfvreT (1966)
- o -

Any substance used to modify or explore
physiological systems or pathological
states for the benefit of the recipient.

Pis ot ueref {5t 3uanT IRR &
oMRIRep goumferay @t Fenfera o ar

A Herefl 3rawenaif BT 3T B P AT,
T T A 8 fobaT ST & |

(" . SYNTHETIC / SEMISYNTHETIC

% MICROORGANISMS | Jgstld | | K °Goxer ) snf-agafa Lo

Many drugs are produced
by microorganisms.

¢ gargdl YeHottal gRT aA1$ Sirelt 2 |

Many drugs are chemically
synthesized in laboratories.
&3 garsal yamenensit ¥ Irafie

9 O Yol i st &
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Plants
Eg
Morphine
Atropine

Animals
Eg
Insulin
Heparin

[ > @PharmacylIndiaLive ]

Sources of Drugs Sarsfi & did

Natural

Minerals
Eg
Magnesium
sulphate,
Aluminium
hydroxide

Microbes

Eg

Penicillin,
Cephalosporins

Synthetic
(Chemical synthesis)
Eg neostigmine

omeprazole
Human
Eg
Immunoglobulin
from blood,
Growth hormone from
anterior pituitary Biotechnology

Cell culture Hybridoma technique
Eg Eg

Urokinase from Rituximab

cultured human

kidney cells

PHARMACY

INDIA

Recombinant
DNA technology
Eg

Human

insulin, tPA

Download Pharmacy India Mobile App from Play Store
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Category / Aofl

Natural / ‘Jlﬁﬁ?ﬁ?

» @PharmacylndiaLive

Sub-category / 3T-A0f

Plant / 9169

Animal / Gl'o-_gl_,'

Mineral / @<t

Microbial / H’\&'ﬂ?ﬁﬂ'

Human / ATdd

PHARMACY

INDIA

Important Examples /
HgcaqUr 3ETE0T
Atropine, Morphine,
Quinine, Digoxin,
Pilocarpine

Insulin, Heparin,
Gonadotropins, Antitoxic
sera

Magnesium sulphate,
Aluminium hydroxide, Iron

salts, I-131
Penicillin, Cephalosporins,
Tetracyclines

Immunoglobulins, Growth
hormone, hCG

Download Pharmacy India Mobile App from Play Store
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[ »  @PharmacylIndiaLive ] 'iﬁRﬁ"f;c\Y

Category / #of} Sub-category / 3Y-Aoft Imgortant Examples /

mbeic/ghm  Shemialauiiels/ - Qunolone Onepmcle,
Cell culture / 8 Fea Urokinase

Human insulin, tPA, EPO,

Filgrastim

Hybridoma / gisfasiaT Rituximab

Biotechnology / sia- i
glegifary Recombinant DNA / rDNA

~

[ Download Pharmacy India Mobile App from Play Store ]
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[ »  @PharmacylIndiaLive ]

Frequently asked questions

HFET S SiTer drel 92l

N
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INDIA

1. What are the main divisions of Pharmacology?

HHATHITS & AET AT Fla-Fia F &2
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[ »  @PharmacylIndiaLive ]

2. What are the natural sources of drugs? Give examples.

gan3it & Ui fas @ Fid-Hla ¥ §2 3gmetr dfSw)

[ Download Pharmacy India Mobile App from Play Store ] ‘Jﬁo@
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() LIVE

3. Write any five drugs obtained from plant sources.

qey Al & YTCd 1S 9T ga1¢ [ f@v|
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[ > @PharmacylndiaLive ] PHARMACY

INDIA

4. Give examples of drugs obtained from microbial
sources.

HeASIg Tl § IIod a3t & 3e1eor S|
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5. What are biotechnology-derived drugs? Give examples

of rDNA and hybridoma drugs.
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