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PHARMACOKINETICS 1

PHARMACO KINETLICS 7 EfFect OF body on Prug
PHARMACL DYNAMTICS —> EfFfFect OF Druc:‘ on Bod3

Drug:

- Drug is substance which is intended to be used to wodify or explore the

physiological function or pathological state for the benefit of the recipient.

Risk benefit ratio —
Eg. Streptokinase: -

- Thrombolytic drugs like streptokinase are used in myocardial infarction in which
coronary artery is blocked but sometimes also breaks normal physiological
thrombus particularly in brain causing cerebral hemorrhage.

- Streptokinase cannot be used in peripheral vascular disease where risk is more

than benefit

9
Routes of Drug Administration QO\Q)
\ ®
o
Z
N\
' ' N
(Q@
Local Systemic =
Enteral Parenteral
(Through Intestine) (Not through Intestine)
Oral Rectal ‘ l
Injectable Non — injectable
N IV () Sublingual
() Subcutaneous (1) Transdermal
(1) Intravascular (i) Nasal

iv) Inhalational
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PHARMACOKINETICS
= oXKa PHDME STUDY

- HbSc'rptim')
—  Digtribukion
ORBL
—  Metoboligm ROUTE
-  Excretfon
*u.
ABSORPTION
2 MOVEMENT OF DRUG FRON) SITE OF PDMLNISTRATION 10 BLOOD
n
7  LIPID SOWBLLLTY -~ Sinqlz most im portant fFattor in absurpt

— LIPLD SOWBLE DPRUGS PRE ABSORRED

=  FORM OF DRULG

%
<
= Toniwed form OF D'ruq iz waker s::lug&

— Non Tonized form OF Drug 2 é)éﬁd Soluble
<

xg
\\"b’
— DRUG IS ABSORBED 1IN NON@%DNL-LHBLE FORM
\.

-  MEDIUM

~ WHEN THE mMEDIUM 1S SAME, THEN THE DRu§ IAILL CROSS

DRLG MEDIU M FORM SOLLBLLITY CROSS
Rcidic Acdic Non joni2ed Lipid Soluble v
Bagic Rasic Non ionized Lipid Soluble v
Acidic Bagtc tonined lloker Soluble X
Basic Aadic tonized Waker Soluble X
ASpirin
— Addic Drvg [ASPIRINI s wainly obsovbed from Stomoadh
— Bosic Dvugq [ MORPHINEI] mainly obsorbed fromm tnlestine
OR PHINE
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But practically all drugs (even acidic drugs like aspirin) are absorbed more from intestine
as compared to stomach because:

e Large surface are of intestine

e Longer time drug stays in intestine
How much a drug will cross in different media?

Eg. Nature — Acidic

Pka = 6.0
PH Lipid soluble Water soluble
e 30 99.9% 0.1%
e 40 9% 1%
e 5.0 Q0% 10%
e 0.0 50% 50%
e /.0 10% 0%
e 8.0 1% 9%
¢ 9.0 0.1% & 99.9%
O
¢ 100 0.01% 99.997%
Q
<
&
<&
&
Henderson Hasselbach Equation
pH = pka + log [Non — lonised]
[lonised]
BLOo AVATLABILITY
=  FRPAC n
RACTION OF GQIVEN DOSE IWHICH RE.P:C.l‘-t @ mole ol es
SYSTEMIC CIRCULATION — Bio Availobility oF DTUG

— dekermines the DOSE
High bioowadlakility =  low doge
low bio availability > High cloge

Exureted
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fackorg

@O B~bsorption
4 abgorptD - 1 Bio owoilabiliky
4 abgorpt? = 4 Bio owodlabilify

Bso awailakility oF drurn-s. Qiven by TV roule i 1007s

@ First Pags mukokolism | Pre systumic mutodoolizen
T Firet Pass muktobolism —> | Bio owoilobility
| Firet Pass mukobkoligm — 1 Bio awoilobility

NTG L Nitvo glyarine]
has high frrst poss mekakoligm
~  SUB LINQUAL ROUTE & pPrefetred
deﬁ.rd:o,taes oF Sublinqual voute
~ Fast aking >  Can be uged in emurqenues
~  No firct pass nutoboliZin
T Self odminiskor” & pogstble

~ After desiroble at!:ing)ﬁ\o We can spit]ingest the extro doge

\‘?Jé&
How to calculate bioavailability? QJ\\'Z”

&
To know the bioavailability of Drug-A by oral route

\
Give dirug A 100 mg by IV route

y
Then plot a graph

'l

e Measure plasma concentration every 30 min & plot it
e Now same dose (100 mg) given orally
Plot the same graph

E PreplLadder |




N
|0° |
9~ /{\ AU,
() G
P‘u( 0 i
s 27
T -
Bioavailability = j;}];-i

BIOEQUIVALENCE (biologically equivalent)

- 2 brands of same drug are compared

Eg. Aspirin 150 m ©
g- ASpIrin 9 o\Q’
S
/\ é’Q
R
. : . NG
Ecosprin (Brands) Losprin

p ( ) P \50

! y

100 ng/dl aoug/dl or 95 or 99.999 pg/dl

o If two brands of same drug have almost similar bioavailability (+ 20%), these are
called bioequivalent

e Most of the drugs are bioequivalent except phenytoin

DISTRIBUTION
FACTORS
© UPID SOWBILLTY —> muost impovtant fackor
Lipid Soluble Dyugs =  Higher Diskribukion OISTRIBUTION

iNoker Soluble PYLQS =  Lower Digtribukion

@ PLASMA PROTEIN BINDING
1 PPB =< Low Distribukion
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— Acidic drugs bind to - Albumin

— Basic drugs bind to - o1 ACID Glycoprotein

— Different drugs have different percentage of binding

1.

Dialysis & drug poisoning:

Distribution:

= If PPB is %, its volume of distribution (Vd) — ||

Duration:

2 If drug has 1 P.P.B, Duration of action of drug 1, bcoz plasma protein to which it is bound serves
as storage site.

Displacement interactions:

2 PPB sites on albumin & &2 — Acid glycoprotein are non — specific.

2> Suppose if we give 100 molecules of warfarin to a person & it has 99 % (1) plasma protein
binding, then 99 molecules are already bound to proteins & only 1 mol is free which is producing
the action.

2 Now if this person develops infection (unrelated to warfarin) & to treat that infection; we start
sulfonamides.

2 Sulfonamides also have high PPB & have tendency to bind at the same place where warfarin
binds. So, there would be competition b/w warfarin & sulfonamides for binding to same place.

2 This may 1 free molecules of warfarin — resulting in warfarin toxicity

2 This type of interaction is called as displacement interaction.

Dialysis:

2 If a dvug has t P.P.B; dialysis of that drug cannot be done.

2 DBcoz proteins are not filtered during dialysis; thus %," drug with 1 P.P.B. is retained along with

plasma proteins. 0
If, drug has 1 P.P.B. its filtration would be {essar\QQ’
\Qz
\\‘b'

First A.B.C should be done (i.e maintentnce of Airway patency, Breathing & Circulation)

In poisons, D — Decontamination can also be done. (by giving activated charcoal etc.)

For some drugs antidote can be given.

Many drugs don’t have antidote, so dialysis is the option in those poisoning.

Dialysis is effective only if the drug is staying in the plasma (bcoz plasma is filtered in dialysis)
So, for the dialysis to be effective, the drug should have

— | volume of distribution (Vd)

— | plasma protein binding (PDB)

( | P.P.B doesn’t always cause 1 Vd; sometimes there can be |Vd due to other factors like | tissue
affinity of that drug etc)

* Drugs in which dialysis is done:
M — Methanol
L — Lithium
A — Aspirin

* Drugs in which dialysis is not effective

A = Amphetamines

V — Verapamil

O — Oploids & organophosphates

[ - Imipramine

D — DigoXin

Dialysis — Diazepam (Most of benzodiazepines)

B preoladder |




© RBARRIERS

CIRCUMVENTRICULAR ORGANS [ No RBlood Brain Borrier’]

cTZ Ccdwemoreuptor Trigger 20ne]
vomiting nNot comged by —  Anti emnekics
Anti Psychotics algo hog antjemekic property

VOLOUME OF PISTRLBUTION  V(

_.+
Vd

AMouNt Given by TV

Plasma Contntrsakiob

- CRASE |

=+ CAtE

®  CPSES

® VOLUME Of DISTRIBUTION V4, o  PMOUNT OFf DRU§ IN TISSUES

more vy i 2 more dishkribukion
CHLORO QUINE
qu L MoaX imurn Vd [ >1300L]
mosHy dighribuked n  Liver A
, . mMpletuly
Butr SiL ©f preferred ackion 18 RBC oF Drug

- oomg  _
____l____ pc = 100 _ :.Omat[l_
94— BL e
________ V. = 100 — 5 L
dl 20
_ loomg  _
_.____l___,__ PC = 320 = 'owmglL
RMG- . —.—4—> 5L S
-— —- ~ 2 |00
- &y = 1@ - oL
S o
é&
<
N
N
QJ\ PC = _10, = ba | mq]L
5L >
Yd = 100 = 50L
ol

LOADING DOSE [Ln)

-  initial hiqh doge g@iven to Start the p-reFu'l*-ed ackion

MRAINTALNANCE DOSE

LOADING DOSE

BR2

Circam
vents)-
Gl or
orgone

(EBooR >
> 75

1000
4
170
b )

LD = Vg X Tcu-cﬂd: Plagmo, conantroion

LD dependg on Ny X Torqer Plagma Conuntrok™

MD = Clearaoncte X Targer Plogma onc

MD depend® on clearonce & Torgek plasma conc.

100.

A

MAINTH INANCE
DOSE




METABOLISM,EXCRETION 8
ELIMINATION
?  Terminciion Of atklon of bPrug =  ELUMINATION
7  includes Metabolisrm g Extretion

Metabolism

FATE OF METABOLLSM

® PAcHve —  1nackive
@ p@fckive —  Bckive
DIRZEPAM —7 OXA2LEPAM

@ 1nackive —>  Ackive
[PRODRUG]

LEvopoPA —7 pA [ R of Parkintonism J

_— —
— =
——_ e

- ﬁh"-ﬁ\,ﬁ
f"f Prodrugs: "&’%\
¢ Y . o oot |
All — ACE inhibitors (PRIL) except Captopril and Lisinopril
Prefer — PPI's (prazole)
. g s ‘
Doing Dipivefrine @
M — Methyldopa, Minoxidil, @-5@%
&
D — levoDopa QJ\\Q’,.\
In - lrinotecan \SQ
Clinical — Clopidogrel, Carbimazole
\ . . f'
\_ Subjects - Sulfasalazine /
\ /
N -
AL of METABOLISM — 10 MAKE A DRUG WATER SOLUBLE
PHASE T REACTIONS PHASE T1 RERCIIONS
> mostly catabolic Reattiong - motHy anabolic veackiond
- ndoudes - ncludes
—  oxidoklion —  @locwonide [mc Phase React’]
—  Reduckion —  Glutal/jone conjugoakion
—  Hydrolysis — Babylarion
~  Opchaokion —  MelRylakion
— Deaminokion —  SulfFaL
=  Ppyrpoge pf PHASE O =  wmokes the drug Woker Soluble
- PLLI‘PO&E Of PHASE L — Expose functional Qroup on the dl’t&
© l e
IWNaker Soluble
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ENZYMES 9
—  Divided into

Miuro somal Enzymes =  Ihside the miuosomes
NOD Micuro somal — ook side the microsomes
> Miosome Cendoplasmic wekiaslum )
= only Migosomal enmymes con be Induced or inhibited
INARFARIN HEPARIN|
CAStE 1
100 Drug 100 Drug
50 microsomal | [ 5D non Microsomol .
Enzymes ’ H Enzymes i =0
50 Drug S0 prug

cASEQ 7 Along T RIFAMPICIN Lenzyme jnduter]

— 50 ME —> QqOME — BONME —7 50 NME
100 Drug 100 Drug
90 microsomol J/lhr 50 non microsomal J/
S +90 > | Lhr 45D
1= eg
nzZym (\Oe\@ju.gmeg
|0 DTU 50 Drv
: e q
<
N
\O
~ Dryg dote & be inuedlsed — No change vequired
\.

CASE3 *  Along T CIMETIOINE (enyme ibhibitor]

= 50 ME — 10 ME — BONME — 50 NME
100 Drug 100 Drug
\0 microsomol }J/lh,r - 50 non microsomal }llh,_ ‘o
Enzymes Enzymes
a0 Drug 50 Druvg
— Drug dote [ be derensed — NO chonqe vequired
ENZYME INDUCERS ENZYME TINHIBITORS
q G RLSEDOFULVIN Vit VALPROATE
P PHENYTOLN K K ETOCONAZ20LE
R RIFAMPICIN Can’t CIMETIDINE
S SMOKING Counge CIPROFLO XACN
Cell CARBAMAZRAPINE Enzyme ERYTHROMYCLN
Phone. PHENO BARBITONE Inhibit’ ISONIRZIDE
most oF anti epileptics 7 ENZYME INDUCERS
most oF anti biotice =2 ENZYME INHIRLTORS
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Lipid sduble

EXCRETLON prug 10
GLOMERULAR FLLTRATLON ComerotaR _*OO OO gy )
<> Lipid soluble drvuqg Filtered easily S O O Léa
Idorer Soluble dwuqs aldgo Filtered St E;ﬂ;lm
bvog < 5
—  Filtvakion L Ploemao Pyotein binc!inq 45 &
- A
> @ GFR = IR5ml|mib Sesnerion
- %+.5 u_'l"]hr

= ~180 Ltr] ooy
= @ ourpur of vrine - al|poy

TUBULAR RERBSORPION
= 99v. OF GFR i2 Teabsorbed
Lipid soluble dvuqe veabsorbed
~  Idoker soluble dvuggk excreted

»  9of drvq & medio are same - dwug absoybed
drug & medid ore djfFerent dvuq not absorbed

=+ Actdic drvq poiconing [ASpivind , R by NaHCo; [Forced Bikaline Diuresis]

Rikaline drug poisoning Lemphetamine 5 Ry by NH 4 LForced acid Divresic]

TUBULAR SECRETION &

= dit puwnpg | trongporterg in pmxi@oﬂ tubules
7  These tronsporters ase Sawkﬁ\ﬁ
—  Penictllin iz Shert C'J.Qti&}{b'
~ Penicillin ¥ Prob o > long ading
— Probenecid hagz higher offiniry For bronsporicx g
preventg Penjcillin secyekion

—Drugs enter urine via
- Glomerular filtration
- Tubular secretion
—>Some of the drug can be reabsorbed by tubular reabsorption.

—Remaining part of drug is expelled in clearance.

Scenario 1:
—If 100 molecules of a drug is filtered through glomerular filtration and 150 molecules

are expelled out in clearance

—If clearance is more than glomerular filtration which is due to,

e Tubular secretion

—>Tubular reabsorption may or may not be present.

Scenario 2:

—I[f 100 molecules of a drug are filtered through glomerular filtration and only SO

molecules are expelled out in clearance.

E) preoLadder |




—If the clearance is less than the glomerular filtration which is due to, W

e Tubular reabsorption
—>Tubular secretion may or may not be present.
SOME MORE FORMULAS

RATE OF ELVIMINATION [R]
. Tﬁcomptete paroimeter

R — AMount of brug Eliminabed

Time

cLenRANCE L cL]
=  Complea Pororneter

cL - :— PC = Plagmo Concentzokion
c

Extraction Ratio
Hepatic extraction ratio in relation to clearance

Suppose

9
o

100 molecules of drug enter the liver throughg& arteries, 80 molecules of drug go out
to other organs from liver through veins w%@& means 20 molecules have been extracted

by liver. Q,\\Q}
<

Formula N

Extraction ratio = Concentration of drug in arteries- Concentration of drug in veins

Concentration of drug in the arteries

i.e.  Amount of drug extracted by the organ

Amount of drug entering the organ

If a drug has high hepatic extraction ratio, on oral administration, liver can extract large
amount of drrug before it reaches the systemic circulation, leading to poor oral bio -

availability which is known as First Pass Metabolism.

The drugs with high First pass metabolism/ High hepatic extraction ratio
L- Lignocaine

P~ Propranolol

G- GTN (Glyceryl tri nitrate/ Nitroglycerine)

Hepatic Clearance = Hepatic Extraction Ratio x Blood flow to liver.
Renal Clearance = Renal Extraction ratio x blood flow to kidney

Total body clearance= Sum of all the clearances of individual organs.
% PreplLadder |




HoLe Liee Leg ]

[olo}

6.

L—,,l For most druqs i2 conztant

® t, = ohrs , ofter 1 day &

?  How much drog vemoins Sin  body

7 How Mudh d'ruq elim%@%te_d from body
e\\

&

=  bose con't be coluoked

DOSING INTERVAL | FREQUENCY Can be known

= by, o volume OF dighribukion Lvgd

=77 '?Ix"  earance

E 0.693 x —2
I 5

ORPER 0Of WKINETICS

Rate of elimination & = (Plasma concentration)°" "
First order kinetics- Rate of elimination plasma concentration
Zevo order kinetics- Rate of elimination (s constant.

Likewise,

v

Second order kinetics- Rate of elimination  (plasma concentration)?

Third order kinetics- Rate of elimination « (plasma concentration)?

12
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FIRST ORDER KINETLCS 17eRrRD ORDER KINETLS

- Frocktion 12 »nNghant <  pAmount & Conshank

PLRST ORDER 2ZERD ORDER.

0D R CL Elrg 10D R L eV
| ihy 50[hr ' Lhy L ihr Q0| by 0.20 Q.5 hy
50 l \ [ 80 l | J
by A hr '}Q thy l b QW[hY 0.95 Qhy
25 l d l 60 J l l
} thr 18] by /2 by 1w Qo by 0.23 1.5 by
IR.5 l b .L 40 l« l l
L1br 6-35[hr 'fa lhy [ 0] b 0.50 | b
6.2h 0

R d PC R = Constont

cL = Conhstont cL. L PC

o
Eyy = Constonk tlj& o PC

=  m™gjority drugs Follow Fivet ovder Kmel:tcs.‘.
DRUGS FOLWDWLNG WERD ORDER KINETLCS \@a.re

7ERD - ZERD ORDER KINE@\
N -  WARFBARIN &
N
A =~ BLCOHOL | PSPIRIN
i § 7  THEOPHY LLLN
T -  TOLRUTA MIDE
Power — PHENYTOLN

Dose dependent actions of Aspirin

1. Antiplatelet action (Low dose is required)
2. Fever

3. Pain

4. Inflammation (Highest dose is required)

If aspivin is used for Anti-inflammatory action- it follows zero order kinetics and when

concentration decreases, it will follow First order

kinetics.

So, zero ovder kinetics are also known as Pseudo- Zevo ovder kinetics/ Non- Linear

kinetics.

RERASON

= order OF Kinetics dependg on Emayme Sofwokion

7 if emdymes are ocbhundont

< IF emymes Qre !Lmd.-inq fadtor

= follow

—  follow 1St ordr Kinekick
ZERDO ORDER KINETICS

[SBTURBTION KINETTCS]
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PHARMACODYNAMICS

AFFINLTY INTRINSIC
- © > o

—n

ACTLVLTY
DROG RECEPTOR ACTION

AFFLNLIY = obility 0F a druq t0 bind to a veceptor

INTRINGTLC ACTIVITY 7 obilitly to pvoduce ackion ofter binding to receptor

CLASSIFICATION OFf DRUGS BASED ON INTRINSLC ACTIVITY
PGONLST = Maximum infvinsic ackivity [(+2]

PARTIAL PGONIST 2 Submoximur intringic adrivity [0 to + 1]

INVERSE PEONTST 7 Opposite atkion to agomist [—ve)

ANTRAGONIST =  NO actkion [0] bur interrerec T action of omer crugs

AFFINLTY INTRINS1IC
® — 7 > § .

ACTLVLTY o
x&
DRUG RECEPTOR ACTI §@
R
<
Signal wiahduction

<
Meghonicm
CLASSIFICATION OF DRUGS BASED ON SLENAL TRANSDUCT" MECHANISH

@ INOTROPIC RECEPTORS
_}

2 Exom ples K

FostesSt acki N Cl !“EC.EPtOTS Nat é: receptors

14

Tonokropic

fon channels

<2 GARA a MECe ptors N receptors

s
N
7  NMDP receptors ~ N receptors
>

™
—  AMPA  receptors 5 HT5 receptors

@ ENTLYMATIC RECEPTORS

=  aka TYROSINE KINASE RECEPTORS [

[ mocHy assodaked enZyme iR TyroSine Kinage]

®
—  Examples
CytoKines
P Prolackin
L Insulin
q Growh hormone

DRUG
DRUG Binding site

ENZYME RECEPTOR

Enzyme

B preoLadder |
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1.

S.

Types

Intrinsic tyrosine kinase activity

Whenever drug bind outside
- Tyrosine kinase enzyme gets activated inside

E.g. Insulin receptor

No Intrinsic activity

Some proteins present on Enzyme, which recruit tyrosine kinase from the cytoplasm

Enzyme (tself does not possess enzyme activity

Eg:

1. JAK — STAT (JAK recruits STAT that will result in enzymatic activity)

2. Prolactin, Growth hormone
Guanylate Cyclase

Whenever drug binds outside, guanylate cyclase gets activated inside and generates cGMP.
- Substances which act through Gyanylate cyclase are ANP, BNP, CNP

3. Cytokines

@ G - PROTELN COUPLED RECEPTORS [GPCRI]

RAdrenalipe

l

QLk%z on B receptor

l

SHmulokeS G pvotein
Acktive omponent
T cAMP
— T HR

= ant.hndiluf

ARdrenaline

l

atkz ON o receptor

l

SHmulokes %\%‘mwn
!

Ackive é\'npnnuxl:
@mrr

(Q —  vosoconshrick™
\o

15

AcHIVe &  on chonnel

G PROTEIN

q Stordg for

GDP

ol

STABLE FORM

AFTER O
@l STIPOULAT

by GPCR

©
(=

UNSTRRLE FORM

Omponent:

P
¢

_)

channels

GoP[ gre binding  pyolein

A 2 GQbP bindg here in resting Stake

When G protein Shmulated, phosphorylot”
occors , GDP Onverted tO QTP

\

Component? 2eperakeg
B & v componentZ are inadrive
o T GTP i¥ ackive
produce Onhe of Ffollowing act” on
CAMP
- C_ﬂ'l:l
= ak® on ion channels
o\ Component algo bag GTPage Gcﬂ:i\f{hﬂ
— convert® QTP tO GDP
— G protein Stobilizak P occure

= Recyling OF & proein

GQTPaxe
Ackg
@l o

GTP

!

GDP

(= §

STABLE FORM
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Types of G proteins 16
as — Adenyl cyclase (+) - t CAMP
ai — Adenyl cyclase (-) — | CAMP
Gaq - t Ca?* via PIP2 pathway
[Phosphatidyl inositol bisphosphate (PIP-)
l
IPs + DAG
l
t Ca?* [IPs, DAG, Ca** are second messenger]
In some books Ca?+ — 3" messenger
@ INTRACELLULAR. RECEPTORS
Q. CYTOPLARSMLC RECEPIORS
b. NUCLEPAR RECEPTOR .
~ only Upid soluble dvugs ackt Hrough .
thege receptorz
> Slowest awking TeceptorAk
2>  commony nomed an NUCLEAR RECEPTOR SUPERFAMLLY
Cytoplogmic Receptors [Noclear Recaptors
C = CoyHcoStuoidy |P - PPAR E
Gluco S - Hormones 61’?
NMinualo vV -&Qﬁtﬁ
b = NitD TS Ty, Ta
&
DOSE RESPONSE CURVE [DRrRc] @Q’\ e S A
— HYPERBOLA SHAPE %
Log DOSE RESPONSE CURVNE [an PRL ] l
= § shoped curve [ SIGMOID CURVE]D
—  Qlinically more ovseful thonh DRC —
(Porency L.
+  relateg to (FOWER dl
2 left gided wurve ig more potent  (a) 1 l — D
> Right Sided Gurve ig less potent (B) J »
EFFLCACY
—  reloreg tO RFfck rega.rdleis OfF dose L e
= ¢ ig ynore efficaceous
D ig lesc efficacepus
DOSE 6 0
Smg 10 0
@® Bf [0 mq 20 D
160 QM Mg | 25 20
1‘40 Lo Mg | 25 30
|20 Bo mq | B Lo
POtent] eericociovs
— EFFicaty 18 more important than pottnwy T respeck o Ry EPrepLadder_




SLOPE ’E Barbiturates @erpodioaepths
— sSlope 7veloked to SAFETY
_ coma
—r  Drog T lece slope ig mbdre Sofer
Anesiesia
Bruq T deep Slope i€ less Safer
Sleep
Sedak”

5mMQ lomq D-»
QUANTAL DRC .

- For All or none phenomenon — On Y axis grade of response cannot be plotted.
- Percentage of subjects responding are kept on Y-axis.

il

La}.D —

A 5vfecs

If 50% respond to a particular dose — Then it is called EDso (Median Effective dose)

1)
If so0% ™ 4 /Quanh-f DRE of am%na{s die after veceiving a particular dose — it
(s a,t‘- - — ca@% LD5O (Median Lethal dose)
. Q

§ R ,

X s «@” ¢ LDso/EDso = Therapeutic Index

o

3 Q}\\(b' e  Therapeutic Index tells about the Safety of

" §

drug.

e |If Y Therapeutic Index — drug is safe
e If | Therapeutic Index — drug is unsafe

PHARMACO GENETLCS
@ G-6PD DEFICIENCY
= G- &PD proleckx RBC from free radical inmjury
e PRIMAAULNE

o« BRs
* SULFONAMIDES ‘
* NITRO FURBNTOIN RBC.
* FURPMZ20LLDONE <
Hernolysic
@ PACETYLATLON
=<+ emayme = NAT [ N Acekyl Trangcferage ]
7 FRST acetylakor of INH —  no response
SLOW acetylokor OF TNH —  Periphern] nawopahy

<+ § = SoyLFoNAMIDE [(DAPSONE]
H =2 HYDRAWLAZLINE
T ™ 1INH
P ™ PROCAINAMIDE

—7  SHLP Druqe Con Colkke SLE ALSO

B preoLadder |
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@ sch INDUCED PPNEB
Sch [ SUCCINYL CHOLINE]
=  mMuccle yvelaxont
— Shortest adking [Ks5min]
— dlt PseudoWholineslerate

™ uvged For Endotrachesl intubaokion
PTYPLCAL PSEUDOCHOLLNESTERPASE
=7  'nerobolizes Sch n 30 minutes or longer
7  couses prolonged APneq

THERAPEUTIC DRUG MONITORING L[TDMm]

CASE 1 =  AIM 7 reduce BP from 160 —* 120 mm Hg,
Presuibed drugq & @ 10 mg For 1 WeeK,
check BP ofter 1 week, chonge the dose accordirgly

CASE Q —> Epillepsy Patient ,
Prescyribed DRUG ® @ 10omg, then

= required plogma concentrok” —  10-20 MglL
checK plagmaq Concentrak” & Chmxti;. the doge accovdingly
Not wsed t.nmmonlg O\Q’
—> CRITERIA TO USE TBM \QQ)

I, RESPONSE CANT ME&SU% E

<. Lok THERPPEULTIC IND%@ DRUGS

3. INCONSISTENT PHARMACOKINETICS OF DRUGS

¥

IMPORTANT POINTS ABOUT TDM

— The dose and plasma concentration graph need not be linear because if the plasma concentration is
increasing, the dose can be reduced and therapeutic Drug monitoring is not essential.

— The graph between Response and Plasma concentration should be Linear, because response does not
increase in correspondence to increasing plasma concentration then there is no effect in measuring
plasma concentration.

= In therapeutic drug wmonitoring (TDM), the drug response should be divectly proportional/ linear to

plasma concentration.

TDM is not indicated for drugs which are activated in the body like pro-drugs.

— TDM is used for measuring the compliance in case of long-term medications like epileptic drugs.

d

= Tbm done for

A — Bntjbioktics

Drug —7  DIGOXIN

Possessing ™ PHENYTOLN [most antiepileptic drugs]
low = LITHLOM

Therapeukic = TRICYCLIC PNTL DIPRESSANTS [TCA)
Index 2 TmmMUNO SUPPRESANT DRUQS

2 CYCLOSPORINE

-> TRACROLIMOLS E
PreplLadder |




PHARMACOLOSICAL ANTAGONLSTS

< ockg on Sorme receptore to pyvoduce Opposik effects
— PADRENALLNE Propronol o)l
d l
PaR @ PaR ©
J, 1
Broncho dilakion Broncho congfsiction
—  Propronolol 1% pharmacological antagonist OF adrenaline
CLLNICAL TRALLS gis Testing OF drug in humanz
PHAGSE 4

=  done In HEALTHY PEOPLE

> e con’t do EFFICACY TESTING

= MTD [ maxicnum toleroble dose] Corn be found
=  Phoge T con also be done 10 Paktientrg For Toxic druqs
PHASE il

< done ‘n poktientz [ Q0-200 numbes]

—+ Indicator OF EFFicaqy [ 15t time efficaty is Known )
PHASE o

7 done in pokients L[upto 5000]

=  Molticentric troilg done [ covers d‘:ﬁzg:em: genekic moke VpJ
— EFFICACY CONFIRMATION con be kno'&'@
PHASE [N \Q

Qz

7 Post morkeking study done I'_rQ&n no. of pokientg tested ]

-

%

RARE SIDE EFFECTS con be S,{G%ie.d
CHRONIC SIDE EFFECTS Can be Studied

FDA APPLLCATLONS
INDA — Investigokional Newd Druq Applicakion
=  Ppplied tefore sl-ar!:in,o' clinical Erajlg

NDR 7 New Drug Applicakion
= Applied before markeking the druq

DETAILED INFORMATION ABOUT CLINICAL TRIALS

Licensing authority

Authority to give approval for a new drug in USA = US — FDA

Authority to give approval for a new drug in India = CDSCO (Central Drug Standard Control
Organization), headed by DCGl (Drug controller General of India)

FDA Applications

INDA (Investigational New Drug Application) — Applied to start Clinical trials for a given drug
NDA (New Drug Application) — Applied to get permission for Marketing the drug

Ethical guidelines

Controlling authority for Animal studies / Pre-clinical studies — CPCSEA (Committee for the
Purpose of Control & Supervision of Experiments on Animals)

Guidelines for Clinical trials on Humans — GCP (Good Clinical Practice) Guidelines

E) preoLadder |
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Phases of Clinical trials
— Phase | — Maximum tolerable dose can be found
— Phase Il
e lla= Proof of Concept study
e llg= Dose — Ranging study
— Phase Il = Pivotal clinical trials
— Phase IV — Post Marketing studies
— Phase ©
e Micro-dosing study
e Maximum amount of drug given is 100ug or (1/100) t of Human Equivalent Dose
e Radiolabeled substances are added with this sub-therapeutic dose to know the
Pharmacokinetics of the drug
e [t is not mandatory
Control & Blinding
— Drug group — Newly developed drug will be given
— Control group
e Placebo given
e For Life-threatening diseases — Standard drug given
e Placebo effect is mostly due to release of endorphins
— Blinding - To keep drug or control group or both, unaware of the treatment
e Single blind study
—  Only the subject (Patient) (s unawar’@oF the treatment
—  Done in Phase Il Q\Q)
e Double blind study \QQ)Q
—  Both the Investigator & tlo\'&ubject are unaware of the treatment

o
- Eliminate Investigator @\\as (considered as the best study)
—  Done in Phase [l x_.

PHARMACOVIGILANCE

— [t is the study of Detection, Assessment, Understanding & Prevention of Adverse effects of drugs
— Adverse event (AE) — Includes anything adverse happening to the person while on drug therapy
— Adverse drug reaction (ADR) — Out of Adverse events, adverse reactions caused by drugs are included

Detection
— Detect all the adverse events happened
Assessment
— Assess adverse reactions caused by drugs out of all adverse events
— All ADR are AE but all AE are not ADRs
— Dechallenge & Rechallenge method can be used
— Severity of ADR (s also assessed
Understanding
— Postulate a mechanism for the cause of Adverse reaction by the given drug
Prevention

— Proper advice to avoid the Adverse event from happening

NATIONAL PHARMACOVIGILANCE PROGRAM OF INDIA (NPVPI)
ADR monitoring centers (AMC)

— Uses a software known as Vigiflow

— [t collects all the Adverse drug reactions reported and send them to National Coordinating center

20




National Coordinating center (NCC)
— [t is Indian Pharmacopoeia Commission (IPC)
— Located in Ghaziabad (UP)

— From here the data is sent to Uppsala Monitoring Center

Uppsala Monitoring Center (UMC)
— Located in Uppsala, Sweden

— Collects data from all over the world & analyses it - Report it to FDA

Food & Drug Adwministration (FDA)

—  May issue Black box warning or even withdrawal of drug from market

Note
— Materiovigilance — Program for Medical devices

PLASMA CONCENTRATION & TIME GRAPH

c =~ mox plasma conc. obtained by a particulos dose

maox
dependg2 On dogage

2  ghould lie bjWw Min EC § Max TC

Cmax

PC

XS
Qo /
™

Tsition > kime in whith concuntrok” be@)oes 1370\
tellg the RATE OF ma,soapr@n_’b?q
AUC 7 Area onder the curved
7 kellg the EXTENT OF ARSORPTION

TYPES OF DRUG ANTAGONIS™

21

Mo x.TC -

Mmoximum tolemable

corncentration

min. £ -

minimom EfRechve
concentyrakion

Tmox

Time

PHYSICRL = physical presence of drug Stops the act” of oker Leharcoal]
CHEMICAL = chemicad react”™ Stops the accion LU ANTACIDS ]
PHYSIOLOGLCAL

PHARMACOLOGTCAL

PHYSIDLOGICAL PNTAGONLSTS

T ows on  different vereptors

2  Histamine Adrenaline
d J
H® P ®
J 1
Broncho constrickion Brornchodilakion
-

produceS Opposite efrecks

Higtamine 1% physiological antagonist of Adrenaline

E PreplLadder |




ENZYME INHIBITION 22

COMPETLTLVE —  Druq can not bind to endyme SWbstrofi complex

NON COMPETITIVE 7 Dbruq con bind to enzyme [enayme Subshole Complex

ON COMPETLTLVE = Druq Mainly bindg b enxyme SWostrole Complex
Ko | Vmax e — @B —3 PRopuet

COMPETLTLVE T = subShali Emyme

NON COMPETITIVE — ' 4

ON COMPETLTLVE l . s

cye Lcyp = cytodhrome P, ]
SUBSTRATES FOR

CYP3P4
C = (XYCIOSPORINE , CALLIUM CHANNEL BLOCKER
T —  TACROLLMUS
¢ = (C1SAPRIDE
S5 ™ STATINS
A - ASTEMIZOLE
C = (AT DRUGS
N - T — TERFENADINE
AMIADARON
- With drowon dIt  @r Prolongak”
N NAVIRS L Protease inhipitors J
S
O\Qz
CYP QD6 Qg?
X > B —? P BLOCKERS \Q)%\'
> Depres® —+  ANTL DEPRESSANTT DRUGS
TCA \SQ
SSRI
SNRL
6 7 1THR 7  PANTL ARRYTHMICS Except AMIODARONE [by CYP3AA]
C
1P Qe 19 CYPACIO
= CLOPLDOGREL — 7 ACTIVE
7  PP1
— PPL ackg ag Competitive inhibitor
clopidogrel ghould not be given T PPIg
CYP alC G
o =  clotting —>  INARFARLN
T =2 P = PHENYTOLN

COMBINED EFfECT OF DRUGS

1. ADDITION / SUMM ATION - a + a
Q. SYNERGLEM = at+ a
.—).
_?

Il
D

3. POTENTIATION 2 + 0
A. BNTARAGONICM QAL+ [

A IR

5
4 E) preoLadder |




RDDITION [ SUMMATION —  ondividual effectk 0F & drugg , Simply acldad 23

SYNERGLSM
> OTRIMAXO20LE = SGULPHAMETHOAARZOLE ~+ TRIMETHOPRIM
[ Bockeriocidal ] [Rackteriostokic) [ Backeriostokic)
POTENTIATION
— LEvopoPAs + CARBLDOPA [onatkive] — Efficawy of Llevodopa 7Tses
ANTAGONISM > Combined €fFeck OF twd druqs Wi\l be lessexr

DIFFERENT TYPE OF DRUGS

Orphan drugs —
e These are drugs for which the expenditure done for the development of the drug is unlikely to
be recovered from sale of the drug
o Includes drugs which are used for rare diseases
o Also includes drugs for relatively common diseases in third world countries with less paying
capacity

Essential drugs
— These are drugs that cater to Priority health care needs of a population

— These drugs should be S
e Always available Q\’Q)
e [n Adequate quantity \QQ)Q
o With Assured quality \Q?
— Mostly available as single compound QJ\\(O'
&

Me-too drugs
— Includes drugs that has similar Mechanism of action (similar Pharmacodynamics) & minor
Pharmacokinetics differences
—  Examples
e Enalapril
e Ramipril
o Captopril
o Lisinopril

Spurious drugs —
Include drugs that are manufactured, concealing the true identity of the product and made to
resemble another drug (especially some popular brand)

Misbranded drugs —
Includes drugs that have false or misleading information on the drug label
Contaminated drugs —

Includes drugs that contain unhygienic or filthy mater

Spare Receptors

> At particular number of receptors stimulation, the response become maximum and those receptors

which are present in body beyond these, are known as spare receptors

% PreplLadder |




RECEPTOR REGULATION 24

Continuous stimulation of receptor can decrease the action. Following mechanisms are involved:
— Masking of receptors
* Receptors present on surface of cell membrane mask themselves by going inside of cell
membrane immediately.
— Down-regulation of receptors
e Decrease in number of receptors either by stopping of receptor synthesis or by degradation of
already present receptors.
—  Uncoupling of signal transduction pathway
o For example, constant agonistic action on G- protein coupled receptor results in decreased
activation of G proteins. This Uncoupling happens due to presence of enzyme G- protein
coupled Receptor kinase (GRK).
o Constant agonistic action will cause GRK to phosphorylate the receptor. The phosphorylated
receptors is not able to interact with G protein
e In cases of Beta-adrenergic receptors, GRK is known as BARK (Beta adreno receptor kinase).
This phosphorylated receptor binds to protein called arrestin to block interaction with G-

proteins.

Constant antagonistic activity on receptors causes the activity of receptor to increase by the following

methods:

— Unmasking of receptors &
wbBrane moves up to increase activity.

, N\
— Up-regulation of receptors \QQ)

e Increase in synthesis and decrease in de:g(gé’mtr’on of receptors
»

— Increase in signal transduction Q

<

L
PRACTICALS IN GENERAL PHARMACOLOGY

e Receptors present near/ down /sideways of me

— Drug label
— Drug advertisement

1. DRUG LABEL
Name
—  Generic name (Aspirin) — Must be present on drug label

— Brand name (Ecosprin)

—  Chemical name (Acetylsalicylic acid)
Abbreviations

— IP — Indian Pharmacopoeia

— BP — British Pharmacopoeia

— USP — United States Pharmacopoeia

— BNF — British National Formulary

OTC (Over the Counter) drugs- Do not require prescription.
— Schedule H drugs require prescription from a registered medical practitioner to be given to patients.

Red line is seen on the drug label which indicates that it should be given on prescription only.

B preoLadder |




Expiry date (EXD) — MAY 2020 25

— Expiry date indicates that the drug can be used until last day of the month.

— Expiry date does not mean that the drug will become ineffective or toxic. It is the time till
which the drug is expected to behave similar to, as written in Pharmacopoeia

—  Shelf life — The time between manufacturing date and expiry date.

Storage temperature
— Keep frozen (freezer) at -20°¢
— Keep cold (Refrigerator) at 2 to 8°c
— Keep cool (Room temperature) at 8 to 15°¢ in US (8 to 25°¢ in India)
2. PROMOTIONAL DRUG LITERATURE
1. Nawme
e Brand name
e Generic name (must be written compulsory)
e Chemical name
The ratio of brand name to generic name should be within a ratio of 3:1 and should
not exceed it
2. Detalils
e Indications of drug
e Route of administration

e Frequency of dosing

e Duration of treatment S
xQ
3. Cost of therapy QQ
4. Adverse effects of the drug \QQ)
e Serious effects ‘5’@}6
e Common effects Q}\\

Both should be mmt:’omg@'n the drug advertisement leaflet

S. If some claims are made, these should be supported by appropriate reference
6. Address of manufacturing company
7. Expiry date is not required in the advertisement leaflet

B preoLadder |




AUTONOMIC NERVOUS SYSTEM

PARA, SYMPA - -
THETIC SYsTEM —' oo

SYMPATHETLC Thoradic
SYSTEM Lurnbox

PARA, SYMPA -

THETLC SYSTEM Seoml

26

- Preqanglionic Fibres are shorter in Sympadhetic sysremn
Preqanglionic fibres are longer in poua sympathekic SyStem
= Postqanglionic fibres are longer in Sympafhetic sysrern
Post ganglionic Fibres are shorter in pa.rg&éldmpum&\t SyStem
S
7  Newrotrangmitler Seweted by all E}G}%&hqﬂonic fibres — Ach
7 receptOr present ON poSt qm%\@nic fibre 7 Ng
—  NT Sewreted by the post gmqlin@? fFibres of Purugqm.SHgm =  Ach
» NT Sewreted by Porasympalheric 8ystem is ACh = CHOLINERGIC SYECTEM
7  NT Seareted by postganqlionic FibreS of gympalhetiCc system > NA
— ok, ADRENERGLC SYSTEM
~ EXCEPTION , postqonglionic FibresoFSweatglandsgeuwds = RAch
PARA SYmMPATHETIC SYSTEM [ sympaTHETIC  svysrem
HEART & & ® F %
OTHERS ™ J
Bronchos — Broncho constrickD — Broncthodilak™
QIT 5 Diarrhoea - conglipoktion
Bloaddar - + urfre ouk Flowd —3, J orine ouk flow
Gland’ — T Seygekiongk — l Sewrekions
Pupil| - Miosis — mydriosis

PRARARSYMPATHETIC SYSTEM

ORIGLN
Cronial nerves —+  3,9,9,10
Soual nerves - a,3,4
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ACETYL CHOLINE [Ach]

CHOLLNE CHOLINE
@
o’ ©
o oAb \m'h ——2 % Degradokion
®

=%

—

Slowsest step vptoke of cho

4 Poro sympalRekic adeiviby

1 HemijeHotENLum

2 VESAM1coL
3 BOTUOLINUM TOXIWN

Bch esteaoge Inhibikor
4 PHYSOSTIGMINE

= T Poro

RECEPTORS OF ACh

27

line

Sympalhetic adkiviky

require Optimal stimulak®

NLCOTINIC ®  (ocATiON MuscARINIC ® LocATION
.
MN 2  Gonglia M, 0\@‘1 Sromath
Q
N 7 NMJ —>  Heort
" P

(N both hyper & hypo (QQ;\\(O Q1T

stimuwlat® muscle teolehess Bladdar

occurs Glondzg
Pupil

A
\,;,QM 3 7 Bronthus

PARASYMPATHOMIMETICS

DIRECTLY ACTING PRUGS

INDLRECTLY PACTING PRUGS

= directly adtS on receptors > ockg bb&“"\c} Ach BcthEsterale &
DRUG ACTS ON ACION INDLCATION
PLLOCARPINE | 2upil (My®) | meiosic Angle closure glowmo
PETHANE CHOL =loddy l'_rq:l®] [ ouk flow Rtonic bladdur
METHA CHOLTNE| Mmyocardivm [M,®] | cardiac Suppression |Tachycardia
Mrﬁmm&

CARRBACHOL Common ACEION

Nicotinic ®R)
Muscmink@

brug € mar. nicotinic ad=ion —r

Cevimeline

CARBACHOL

e Stimulate M3 receptor especially in glands [t secretion]
e Used for Xerostomia [Dry mouth] in Sjogren syndrome
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ACH ESTERASE # 28

Lipid soluble drugs Water soluble drugs
Physostigmine Neostigmine
— Natural product — Synthetic product
— Tertiary Amine —  Quaternary Amine
e 3 Atoms are attached to Nitrogen e 4 Atoms are attached to Nitrogen
T i
N—R" N—R"
- -
R ﬁl R Rll‘l
e Non-Polar & Non-ionized * Polar & lonized
e Lipid soluble, so cross the BBB e Water soluble, so cannot cross the BBB
alr - Vv - Ovally given GlT - X - Injectable
BBB — V - Central effects +nt BBB — X — No central effects
Pupil — Vv — Used in glaucoma Pupil — X — No effect on pupil
LIPCLD SOLWBLE DRULGS = USES

1. PANGLE CLOSURE GQLALCOMA -+ by PhylOstigmine
2. OrrROPLNE POISONING
2 PATROPINE
= Moscarinic receptor blocker [m,m,,m,]

-  Ccrogc BBB 0\@6

= pocC for akropine poisoning ’&Q&\Phggostigmine

\@6 Basod Nucleus of
3. SENILE DEMENTLA !ﬁmHIEmER‘é\Q’Demﬁmm g M"H”ef
= dlE deqe.nero.tfon OF chéﬁnercaic Deurong 10 %Aphm Acquiring €
Bagal Nucleug QF Meynert renining wumoy
7  TRERATMENT
PHYSOSTIGMINE > not vged
=  Peripheral action Lleads to Side efFecks
TACRINE 7  has only <enkol ackion
2  INas the bocC
- Dicadvantages
7 Nery Short cku:inq
— hepakotoxic fn Some
D = DONEPEZLL long acking
R ? RLVASTIGMINE NON hepokokoxic
Gobind = GPLANTAMINE DOC fFor Alzhieme'S disease

MEMANTINE
— acts by blocking NMDA receptor of glutamate.

—  Used for Alzheimer’s’ disease

WATER SOLUBLE DRUGS
1. NEO STLGMLNE
2. PYRIDOSTIGMINE
S. EDROPHONTIULUM
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IWATER SODLUBLE DRLGS — USES
| MYSTHENIA GRAVIS

d

A aqaunst N, Receptor
!

NM ReceptorS under stimulaked
J

MUSCLE WEAKNESS

JT

N Recepto;s overstimmuloked

CHOLINERGTIC CRLSLS

EDROPHONTIOM TEST
= Iy Edrophonivm given
7 very short acting [<lomin]
™ 1f the ondition improves for 10mwin —> Myshenia growis
IF the Conditlon worgens for 0Omin 77  Cholinegic crigis

TREATMENT

- NEOSTIGMLINE oOr

PNRIDOLTLGMLINE

— Pyridostigmine longer acting than neostigmine \®6

—  Pyridostigmine & Neostigmine (both) have é@tu}na! direct Nm receptor stimulating
action (Agonist of Nm receptors) \Q)

/\

@ N,, Receptore @ ™ Receptors [ ™M,M,,M3]
1 J
1l Muscle weaknessS Side efrecks
> R —~>  NEOSTIGMINE + ATROPINE

2 COBRA BITE
=P
Ny #
T Neostighine + Atropine R,

3. POST OP PARBLYTIC ILELS T B by NeoStigmine
4. POST OP URINARY RETENTION 7 R by Neostigmine

5. REVERSAL OF ACTION OF NON-DEPOLARIZING MUSCLE RELAXANTS
e Atracurium and Pancuronium like drugs act by blocking NM receptor and they
are used commonly during surgery
e Reversal of muscle relaxation is done by increasing Acetylcholine and this is done
by drugs like Neostigmine and Pyridostigmine
e Atropine should be given with neostigmine and pyridostigmine to stop the
muscarinic side of acetylcholine

E PreplLadder |
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IRREVERSIBLE ACH ESTERASE #

Include
Organophosphates —  Malathion DFP
Parathion Tabun
sarin.
Carbamates — Carbaryl
Propoxur

[Note: Endrin — is organochlorine]

7  Highly Lipfd Soluble —  coan goss intotk skn
= 1 RActh
| )
M, R @ - N H
comQ M, R @ > | HR, J BP
My R @ — Pinpoint popil
™ Seuekiong
Diorrh oea

Urincu'q incontinence
Rronchownsktriction

- IF Pinpoint pupil @ Rche H# Poisoning
™ Sewekiong S

<
7 tHR, *BP con be Seen varely [gi\: NN® Stirnulation J

Muscle weokhnesS 0Ccors usuaﬂ%&%dlt Nm® overstimuvulakion |
O
Causes of Pinpoint pupil (QQJ\\V

(“O P” poisoning) X_s
O - Organophosphate and carbamate poisoning

— Opioid poisoning
P — Pontine hemorrhage
— Phenol (Carbolic acid) poisoning

TREATMENT
[ ATROPILNE
# Doc for OP g corbamake poisONing
7 by ivrovte, in everyy 5 min
till signs OF Atropiniazakion 0Occors
—+ 1 Secrekionsg - muost relioble | Speufic Sign
= ™Mydriosis =  most CommMon Ssign
7  HR > 100
= cont reverSe muscle weakness

d. PChE REACTLNATORS
OXIMES
PRALIDOXIME [ PAM]
DI ACETYL MONOXIME [DAM
= ok boOC
7 ohly eFfeckive in QP Poisoning
27 PAM ockz onlu peripherollu « DAM hag both ad-ions
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Novrmal

Action of OP

Reversal by oximes

Esteric
Site

Anionic
Site

)
Ve

t%

Carbamates

D,

oP

A

Carbamale

1)

— Ach binds to
esteratic site & (s

broken

— Reaction (s so
rapid that we can
assume this site
to be never

occupied

— Instead of Ach, OP

binds to esteratic site

- ACh cannot bind

so cannot be broken

— Thus ACKE has
been inhibited

x&

— Oximes bind to
anionic site and forms
bond with OP

— Bond between OP
and Oximes (s very
strong

— OP is removed from

estemt% site
- Aé\%E is reactivated

— Carbamates bind
to both esteratic and

anionic sites

— Oximes cannot
bind

— Carbamate
poisoning cannot be

reversed with oximes

2%

&

31
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PARASYMPATHOLYTICS

32

Parasympatholytics
Organ Receptor Drugs Uses S/E
blocked
Stomach | M. — Pirenzepine e Peptic ulcer
— Telenzepine
H* K
Neuron M m
4
v ?"”‘ Parietal cell
P'I'-n:lplnl,ﬂllnl'lnﬁm .
Note

— Atropine — Contraindicated in Peptic ulcer because

Not only acts on My but also on Ms causing delay in Gastric emptying — leads to delay in healing of

peptic ulcer (Ms receptors arve also present on smooth muscles of GIT)

Heart M2 — Atropine (DOC) e Bradycardia
e Blocks Presynaptic My — e AV block
nitial Bradycardia b
e Blocks Pras:napt:'c M2z Q\O\Q)
Tachycardia (Late@,\,Q
Bronchus | Ms — Ipratropium \\,8,@/ e Bronchial asthma
e Fast acting ~© e COPD
e Non selective (Blocks M4,
Mz, Ms)
— Tiotropium
e Long acting
o Selectively blocks M1 & Ms
Bladder | Ms — S - Solefenacin e Overactive bladder |e Urinary
— O - Oxybutynin (or) retention —
— F - Flavoxate e Detrusor instability Hence, C/I in
— T — Tolterodine (or) BHP
— T - Trospium e Urinary retention e Dry mouth
— BladDAR — Darifenacin e CNS adverse
— Solefenacin & Darifenacin — effects

Vesicoselective
—  Trospium
e Has less CNS side effects
(do not cross BBB)

e Primarily excreted by
Kidney (C/1 in Renal

failure)
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GLANDS | Ms — Atropine Pre anesthetic » Dryness [C/I in
- Glycopyrrolate o children]
Medication ° ) S‘f’ﬂﬂtl‘ﬂg
Fever
I
Hyperthermia
EYE Ms — Atropine e Fundoscopy e C/lin ACG
—  Homatropine e Refraction testing e Blurred
— Cyclopentolate e DOCin vision d/t
— Tropicamide Children — atropine cycloplegia
[max. cycloplegic action — Loss of
> 7 days] accommod
Adults — Tropicamide ation d/t
[Shortest acting] Ms #
CNS — Hyoscine [SCOPOLAMINE] e Motion sickness
Prophylaxis
e Parkinsonism
—  Benzhexol [Trihexyphenidyl] [DOC for drug induced
— Benztropine parkinsonism > Ach #]
—  Biperiden
&

Motion — Vestibular System @

- CTZ @ - Vomiting

O ‘
— M™otion sickness
X

-

Very high altitudes (Leh ladakh) — | PO, — Hypoxi

\"<] . \
Mountain Sickness

DOC for motion sickness

DOC for mountain sickness

— Hyoscine [GL@gc'iepressant]

— Acetazolamide

In parkinsonism

— Balance b/w Ach & DA system disturbed
— Anticholinergics are DOC — For Drug induced Parkinsonism
— Drugs used are

e Benzhexol (Trihexyphenidyl)

e DBenztropine

* Biperiden

Poisoning pocC

— Organophosphates & Carbamate o Atropine
— Atropa Belladonna / Datura e Physostigmine
— Early Mushroom poisoning e Atropine

Mushroom pm’sam'ng

Early Mushroom poisoning

Late Mushroom poisoning

— Caused by — Inocybe / Clitocybe species

— Caused by — Amanita group of species

—  Shows symptoms similar to
Organophosphate poisoning

!

DOC - Atropine

— [t is also known as Hallucinogenic
Mushroom poisoning

— Shows symptoms similar to Atropine poisoning

¥
Atropine is C/|

—  Management is purely Symptomatic

E PreplLadder |




ADRENERGIC DRUGS 34

NORRDRENALINE
) ) J NA In Synopge
INE ] i
TYROS TYrosine 4 Sympathetic au:.N:hd
@ K Th
©® ™ME|TYROSINE
DOPP

@ RESERPINE

@ GQUANETHIDRINE
Revptake Inhibitor
T sympalRetic akiviky
@ CcOcAINE

NA RECEPTORS

2 S “a
Locakion ACkion | pr@?mpm o, receptor
BLood wvessels vasoconshrick” é&q' acg like byoke to ngpurﬁe.tic
Eye Mydriasis <Y Systern (Moin funckion OF o, ]
Prosta.tic vremro  |[¥ OUtFlow (QQ’\ Post  synapliC o, receptor
~  Praaosine (o(#) vsed for B:}'P _ = 1ndiﬂtiﬁCﬂU"Sh°b‘?- fom o, ®
Ba = Ackg oOn Adipose tissves —7 cowses Lipolysis
P Pa
Locakion Action Locakion RAction
Heourt THR, MBP LUNQS Ryonchodilokion
JG cells Renin Secrekion |GIT constipar”
Bladder ! Oukrlow
Glonds 4  Secrekions
Uterusg Tocolytic
Rlood vesselg vasodilakion
Skeletalmusclespirdles| Tremors
Liver T 8lood Sugar
= o, > ~vasOconstriction & B, — vasodilakion
>  EFFect dependg On predominonce of type OF receptor
—  Heort § Muscles —+ B, > — ~asodilakion
—  SKIn, Lnkrnal organs > o > By =+ ~asoconstriction

E PreplLadder |




Sl hgpcqlgcz.micl 35
WARNING SYMPTOMS = dlt sympalfekic system stimulokion

B B, PR

J 4 4
Tathycordia Tremors Sweaking
Palpitokions

— Have to toke Sugor
= 1f Sugar ig Not token 5 even then

By @ - Liver
@ gluconeogenesis
@ alycogenolysis
S, Glycogenesis
J
™ Sugar
d

Reversed of hypoglycemia

7 B Blockers causes (in diabetic patients)
22 mqslcinc‘ of warning SYymptoms

2. ho reversal of hypoglycemia .

<

N

B blockers are contraindicoted in di&betic patients

Sweaking 18 only relioble sympte® of hypoglyemia in dicbetics on
<

P Blocker medicakion Q,\\Q;&

<

SYMPATHOMIMETIC DRUGS A%
= DIRECTLY ACTING DRUGS
7 INDIRECTLY ACTING DRUGS

INDIRECTLY ACTING DRUGS
A. Reypptaxke 1nhibitors
=  COCPALNE
>  TtCA

B. Drugs acting by displacement

—>Tyramine — acts by displacement of nor adrenaline (indirect effect only).

Major source of tyramine is Cheese.

—Ephedrine o @
| Mixed effect (both direct ast "B

—Pseudo ephedrine Py

and indirect effects) S

—>Amphetamine

—>All these drugs show tachyphylaxis (Rapid development of tolerance)

—Use of ephedrine and pseudo ephedrine — Nasal decongestant

—Amphetamines can cross blood brain barrier and ,

—_—

e Reduces sleep Used for Narcolepsy (DOC is modafinil)

—

e Increases attention span Used for ADHD (DOC is methylphenidate)

—r

E PreplLadder |




DIRECTLY ACTING DRUGS

CATECHOLPMINES
OH
oy Cokechol = DOi Hydroxy Benzene
NHy
comT = Caktecho| Ovlho MelRy transferase rewqnise caketholouming
> abundont in GILT —> not effeckive Orolly
ENDOGENDUS CATECHOLPMINES IExo&Eﬂoos CATECHOLPMLNES
ADRENALINE DOBLTAMLNE
NA TSOPRENALINE
DOPAMINE FENOLDO PAM
DOPAMLNE
eSO max in Runal BY
D,R @ <a MgIKkg [min —  Blood vessels = vasodilaton
B R @ 2-iopg/Kg[ min 7  Heart
«, R @ > 10 ug |KG [min =  vasoconskrickion
&
O
vses <§
1. CHF Q)é&
\
3. SHock + oLigurrA Lboc] QJ\\‘O
&

DRUG T DOPA in their noome ats on D, ® , ORers do not

DOBLTAMINE
2 do not ack on D, receptors
~  mainly aks on B, rewptors
-  wvsed for CHF

FENOLDOPAM
— Stimulall only D, Receptors

36

>  psed in Hldpe.rtenslve_ emergencies

SBP DRP HR,

Y A, P,|DIrRecT EFFECT ON U (B,) | INDIRECTEFFECT ON Y |FINAL

ADRENALINE -
EPINEPHRINE T+ — S < g\
d‘l d‘a P’| B.‘l |
NOR APRENALLNE 1 ™ % i 4
NOREPINEPHRINE
dl 9 da_ ? [3I
ISO PRENALINE 1 3 1~ M M
Bi s Pa




= Blood WVesselg containg Baroreceptors 37
mainly Sense ™MBP (DRP]

MBP - DBRP "ié', PP
™ DRP — T BR —> PSS — | HR
4 DBP - T BR — 8§ — P HR

NA EFFECT ON HR
1. 1n @ person - 4
2 In o person T truncplanted heart —> 1 [ no indireds atkion ]

VSES
ISOPRENALINE = B, —  CHF
~  Pa —  BSHmMA
i o, 2 Shock
_.’.
P — CHF
ADRENALLNE
~ A, & B, 7 1. ANAPHYLACTLC SHocé@e
- D o
ocC S

7 Route = '&ﬁ’y\rQ}Sc,
7  Conc. —’QJ\\’S’“&I ° 1000
\SQ lgm™ 10N 100D M| Solotion
DOSe = o0.5m of %1000 ConcentrokiOn

7 1IfF donot improve, repeak the dofe Tin 10 mMIN
@ 1F skill not regponded ,
v Adrenaline [ 1% 10,000]

Q CARDIAC ARREST

BLS

J’ ho response
lv Adrenaline

- {2 OO0

—  central veing (Jugular veins] ose preferred
nNext preferred route =  INtra0sseons
Sstill mtext preferred rovte —+ Endotracheal

E PreplLadder |




VASOMOTOR REVERSAL OF DALE 38
ADRENALINE

Strong Sensitive
4 \ d‘:.t P I F’a
4 i 8
VC \/'D

BIPHASIC RESPONSE

When Adrenaline given v at high doses
ot First BP fnweases L dic (o) »B) Stimulation ]
then BP will deeans L dit p, stimulakion ]

When Adrenaline given iv ar high dose T o, plocker o>
Exagqerated Fall of BP occurs

=  yASOMOTOR REVERSAL OF DALE Pa

1n Pheochvyromo ajtoma

1
1 adrenaline

1
™ BP

SF Ry by o blocker ; then wOSomotor reversal of Dale Occure & dealR

conn OcCCuor. ®6

N
of blockers are C|1 in poJ:'uex\l:S OF§@renuline, produ(_in(‘é Pheodhromocytoma

K
STATUS OF DRUGS IN PHEOCHROMOCYTOMA S
, N
Tumor producing o # alone & B # alone o+ #
Q
Adrenaline C/| Moo ¥
Nor adrenaline v C/1 ¥
NON CATE CHOLAMLNES
Stimulates Drugs Action
o1 a) PHENYLEPHRINE eye drops —  Mydvriasis without
cycloplegia
by METHOXAMINE — Vasoconstriction
MEPHENTERMINE — Used in shock
MIDODRINE
¢) XYLOMETAZOLINE wnasal drops — Nasal decongestants
OXYMETAZOLINE wnasal drops
NAPHAZOLINE nasal drops
o2 a) CLONIDINE — Break for sympathetic
b) METHYLDOPA system

— Used for HTN

B2 a) SALBUTAMOL —  Bronchodilation
b) TERBUTALINE — Used for asthma by
¢) SALMETEROL inhalational route
d) FORMOTEROL
a) RITODRINE — Tocolytic
b) ISOXSUPRINE — Used for preterm labor

A= _ a) MIRABEGRON | — Overactive bladder




ANTI ADRENERGIC DRUGS

SYMPATHO LYTIC DRUGS
4 BIOCKERS
a + °‘.1 BLOCKERS
X, BLOCKERS
A, BLOCKERS =  YoH1mBINE [ no clinicad vse ]

—  Selective & nob Selective H  wsed for HTN

7 Non Selective o H can cause Seve tathycardia
NOn Seletkive of H vLsed for Severe HTN ol
Seleckive o H ovged for mild to moduoke HTN 4 4>

NON SELECTLIVE

1LRREVE RSIBLE REVERSIBLE
PHENOXY BENZAMLINE PHENTOLAMINE
TOoLAZOLINE
USES USES
Pheo chromo cytoma Cheese Reatkion
clonidine WiTh drawal
&
O
Q
QO)
CHEESE REACTION Q?\'
» N\ ,
Tyromine Q}\\‘b' Tyramine
1 MAO GI.‘I'»SQ Mnol MAQO INHLBLTORS
MRD
Breok dowdh Suddun Sewere HIN

(CHEESE REACTION]

=  poc — Phentolamine s« Tolazoline

CLONIDINE WITHDRAWAL
7  Clonidine
= 4, agonist
—  reduces B3P
™  suddun stoppoge aFter prolonged use —> REBDUND HIN
— dlt vpgradakion of receptors

—  DoC —>  Phentolamine « Toloazoline

K, BLOCKERS
PRA 2.0SLN
TERP ZOSLN
DoxA ZOSIN
ALFO ZOSIN

39
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USES 40

- BPH (due to x1a blockade)

- can be used in other conditions (due to i blocking property) like
e Hypertension
e Peripheral vascular disease (PVD) like Raynaud’s disease
e Scorpion sting — D.O.C — Prazosin

e Have beneficial effect on lipid profile

FLRST DOSE [ POSTUORAL HYPOTENSION
7 o, # always started ok ked time

TYPES
. dlﬁ o{IB
atcg ON okg Oon
Prostatic urelRra Blood vessels
TAMSULOSIN
SILODOSIN
2 no postural hypotengion ¢’
7 poc For NormotenSiveS T ExHPs}gQ)Qj.

x&

Benign Prostatic Hyperplasia: (BHP) Q,\\(b’

L
— [n BHP prostate grows both outside and inside. This causes

obstruction of urethral lumen leading to urinary retention. This is complicated

by X1A receptors which gets stimulated due to irritation results in contraction

of urethra.
x1 A blockers:

e Tamsulosin — stops the DYNAMIC COMPONENT and do not affect the
size of urethra i.e., they only improve the symptoms of BHP but do not
stop the growth of prostate.

5 & reductase inhibitors:

e Finasteride — stops the conversion of Testosterone to DHT which
controls/stops the growth of Prostate in BHP (STATIC COMPONENT).

B preoladder |
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B BLOCKERS

Pt pPa B [ NOn Seleckive ]
P, #
P, #

1st Generoklion B H

and Gerwrdktion R H

—>  ButoxAMINE [ no clinical Significonce’]

7 BRom used for cardiac indicakions

7  Non Seleckive @ H have bolf cardioc & non Cordiac indicakions
Selecktive R # howe only cardjac indicakions

Pa Gas on RESOLT Pa H . CIL
Bronchug Bronchodilot® 'Bro nchoconshrice™ . ASKRMao
Blood VesselS vasodilath vago constr ek Peripheral vas. Dz
Lfver hy pogly curmia stop reversal D™
reversol

1.p,# Or CARDIO SELECTIVE Or and GENERATION B #

New = NEBTLVOLOL

Beko — BETPAXO LOL

Blockers — BISOPRO LOL ‘

Pyct —> PCEBUTOLOL o\Q’

Exclusively = esmoloL L sherteégé}gctinq P H,degradad by pseudodnolineE..]
At —  ATENOLOL \,5@»

Myo - METDPRULOL(Q@\

cardiom - CELLPROLOL

— These are relofively SaFe in ASHEmMa 5 PVD € Pm

2. INTRINSIC SYMPATHOMMIMETIC ACTLVLITY [ISA] / PRARTLAL AGONISTS

® W ® ur ® HR ® #R
a\ 10 a 0 ﬂ 10 a 10
SURRT SV oo RV
A ST 9 U : Ao ? A s
NA ;C[ 0 NA :CJ 10 NA :% 0 NA :lﬂ 5
pA S DA S PA X o PA s
ﬂ O ('_L] 10 C}@ 0 % )
4 o RV A o A s
4 4 o X o <
U X o X o X s
ﬂ 10 % 0 % @] % 5
o0 o s# 30 el g
B Normal phenomenon
1 ® stimulation - HR =0
I0 ® Stimulakion > HR = 10XI0 =100
B. P blocker vsage in normal person
bl y - - =
B ocKer blocks &0y, OF ® HR — 10x% = 80 EPreDLadder_




C. B blocker LEaqe n P blocker D a P blocker Sensitive person e

— P blocker blockg 8oy 0oFf R -+ HR = 10x2 = 2O
7  Gevere byadycordio mnaniFests
2> 5o, Sensitjviiy Showuld be chedked T KR monitorinq n B blocker
prescibed potients
—  9n these pokientg, portiol agonigtgs ore ysefu)
=  less chances Of cowusing Severe brody cordio [Safer drug]
7  BuL less efficaceous

contaun — CELLPROLDL
Partial =  PINDOLOL

Agonistk > ALPRENDLOL
Acciviey ™ ACEBUTOLOL

MEMBRANE STABLLEZING /| Nafchanne! 3 | LOCAL ANESTHETLC PROPERTY
= indicated n Arrhykmias
=  not indicated n Gloaucoma
7 cornea is protecced by cornenl reflex [Proteckive Reflex]

Injury [Tnsult

®6
J X
st:h“ru_uj(:'L.l:f'“j OF senr.ortd n. of Tn‘&&ﬂﬂl nerve

o xQ

: %)

Foadal n. Stimmuloked x<

" Q}\\'Z’

controckion oFf orbfc@h.ris oculi
\.
3

Eye closure
[ corNEAL REFLX]

—  cormmeal reflex iz moasked T thecge drucas

~  DRULGS
PoSSess —> PROPANALOL [ moximoum]
Membrone s\:abilismcd or — METOPROLOL
Local — LABETALOL
Anoesihekic —  ACEBUTALOL
Property —  PINDPOLOL

4. WATER SOLUBILITY:
—Water soluble beta blockers cannot cross blood brain barvier.

—No CNS side effects like delivium, nightmares
—But these beta blockers are contraindicated in Renal failure.

Water soluble beta blockers:

A - Atenolol
N — Nadolol (Longest acting beta blocker)
S — Sotalol

E PreplLadder |




43
Note:

Esmolol is lipid soluble beta blocker. It is Extremely Short acting Beta blocker (<

5 mins) because it is metabolized by Pseudocholinesterase like Succinylcholine.

5. 3RP GENERATION BETA- BLOCKERS

- Any B # which possess additional vasodilatory property

Additional Drugs Special points
Property
x blockade LABETALOL | Carvedilol possess additional anti-
CARVEDILOL | oxidant properties
NO release NEBIVOLOL
NIPRADILOL
Ca channel CARVEDILOL
blockade
K channel TILISOLOL
opening .
B2 agonism CELIPROLOL | It r'ncreé@% HDL (Beta blockers usually
decg)&?& HDL)
x&
0.
\\U
)
USES OF P BLDCKERS \SQ
Bi f ULSES
. HTN
2. classical Angina [ ¢1 in variant anginal
3. ML
4. chyonic CHF [d1 in qaul cHf ]
5. Hr‘rhtﬁl'hmia
B, H USES
. Gloaumcoma

2. Anxiety

3. Miqroine

4. Essentfal tremors
5. Thyrotoxicosis

ADVERSE EFFECTS | |1
R, #
1 J Ral = Bradycoxdia
sick Sinus syndrome
Q2 | Conduckion ™ BV Block

3 J Contrakihity 7 Aote CHF %PmLadder




PaH

1. ASmmMmaQ
2. Peripheral vasculor pisease
3. bm

B # contraindicated in

A = PBSmhHmMa

B 7 Block [(RV]

c = CHf [Acute]
b = Dm

ACTIVE & PASSIVE MYDRIASLS
EFFECT OF DRUGS ON EYE
=  Contradtion of Sphiker pupillow —>  Active miosis
contrackion of Dilakor puplllor 7  Bekive M) ydriasis
Relakive overackivity OF Difakor pupillee* Passive mydnasis

1

Ackive mMIiosis —>  Cowsed bty cholinemic dm%S
7  Pctive mydriosis —*  Caused by o, oqonists
—7  Passive ML‘driGSlS = cauged bL‘ Hnl:o’i&@n“ne.rqic dl‘UC‘.S
Q
QOJ
QLAUCOMA @6\
W\
- 4 I0P \\'z>

<&
Y  pqueovs hurnor proclutlii{&\
y Aqueouvs humor drainage

=  Rqueovs Humor produced by Cciliary blood vescels
7 o, -  voasoconstyickion @
=  PADRENALINE

} stimulol «, receptors
DILPIVEF RINE

=  PPRACONLDINE
BRIMONIDINE

> B, = vasodilakion 7 B, H# con be wvsed

T Aqueous OuLtFoW

44

} stimuwake post synaptic oy receprors

T Trobeaddor oukbFlow A Vveoscderal OUVLFlow
7 major palfwoy > PgF__ | LATANOPROST
=  PDRUGS —* MIOTLCS — poc for POAG
PLLOCARPINE

E PreplLadder |




ADVERSE EFfFECTS

—3

MIOTICS

Cataract
Stenosis of NLD

Spasm of Accommodation

— PGF24 analogues (LATANOPROST)

Pigmentation of Iris (Heterochromia Iridis)
Growth of eyelashes (Hypertrichosis)

Fluid in macula (Macular edema)

— APRACLONIDINE

Lid retraction

45

— BRIMONIDINE
e Causes Brain suppression (Leads to Apnea)

e (/I in children < 2yrs

—> EPINEPHRINE (ADRENALINE)

o [t is metabolized to form Adrenochrome — Causes Bla%kypfgmentatfon of Conjunctiva

BLADDER PHARMACOLOGY &8

>
vV 830
D:-_/,,..
Mg

. - Contracts detrusor
Pﬁ' - urine outflow occurs

Trig™

- Relaxes urethra
A - Stops urine outflow

- Contracts urethra
- Stops urinary
outflow

URINARY INCONTINENCE:
It may be of 3 types:

e Urge incontinence
e Stress incontinence

e Overflow incontinence
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Urge Incontinence

Stress Incontinence

Overflow Incontinence

Also called overactive bladder due

to detrusor instability

- Urge to urinate comes at

lesser urine volume in the

bladder

- Patient not able to control

urine outflow

Rx

Makes — Mirabegron (Bs + )

—_—

BladDAR — Darifenacin

S — Solefenacin
(0] - Oxybutynin | M3#
= — Flavoxate

— Fesoterodine

T — Tolterodine

— Trospium |

Patient not able to
control urine in situations
where intra-abdominal
pressure (s increased eg.
Jumping, exercise,

coughing, laughing

d/t weakness of pelvic

muscles

- Pelvic floor exercises
- Surgery

-  DULOXETINE

- Patient gets no urge to

urinate

- Urine overflow occurs when
the bladder is full

Seen in :
- Atonic bladder
- BPH
Rx
Atonic bladder
- M= agonists like
BETHANELOL
BPH
- aa1a blockers like

- TAMSULOSIN

% PreplLadder |




CARDIOVASCULAR SYSTEM

47
CONGESTIVE HEART FAILURE
ALM
1 J FuIp —>  DTLURETICS
a. ™ PUMPING —>  TINOTROPICS
DLURETICS
LOOP DLURETLCS | THIRZIDES
= strong [ - iNe ok
—  short acking 7 long ading
=  uvSed in CHP 7 Lged in HTN
cormmonN  SIE
2 § Nat -» T Svugar
-» 4 K7 > T Lipids
- 4 Ht > T uric add
I
DiFference
2 Loop looges ca™ 2> 4 o> | 2> oo
INOTROPICS LB m
1. P, PGONLETS O\@% — &= &/
DA = Dy, B Q)(\ N
DOBUTAMINE - B, @g’\Q O O » CoME
NA - a,d,, %\\r&\ X v lPDE
ICOPRENALINE = g ,p & begroded

3. PHOSPHODIESTERASE INHIBLTORS [PDEIL]
AMRLNONE
MILRINONE

7 olso atks On Blood vessels ™ VASODILATLON

- aKa — INODILATORS

- Inotropic DOC for right heart failure are inodilators

32 DLG1TRLLS | CARDILAC GLYCOSLDES
> Dbigitalis nhibitz Na* k' ATPase

I

NCX 1hhibition
\

Mo in ytoplasm
3

P ot in ER et
l

T Conbrackility

NCxX

- Atalkalic Aol T HR — alal




- EFFECT

VAGDO MLMETIC
i
! HR

J Conduction

48

— Fibrvillokions

entricwlor rate

7  pseful in ATRIAL FIBRILLATION
? HR — LoD —H500 bpm

7 ineffeckive Ontrockions

7 aim of my - 1 v
Digitalis  4ses cond

uckion from Okricm t0  Vventricles

DIGOXLN

DIGITOXIN [ Wimdrawn ]

=  maibly extreted by Kidney
c/I Renal foulure

7  malnly mexoboliced by liver
Clz in liver foilure

DIGOXIN
—  only inotropic druq that con be qiven ORALLY
— BIE
1. Nousea , vomiting [mc]

Q. Hrrht.‘ fRmias

S
Z
o

o)

Ventricuwdar bicdemim*

mc arrhyhmia
&
most Speufic [chnrm.te.r\s.l—i(@

N

4

- NPAT T AV Block [Non paroxysmal
Atrial Tachycardia € AV Block ]

\.
not 2geen

=7  Ptrial Flohag

Mobita Tu.dpe.n heart block

3 GQynaewomastia
4. XANTHOPSIA | YEUOW WVISION

PLGLTALLS TOXLCLTY
FACTORS ’I‘incﬂ DIGITALLS TOXICITY

DRUGS CAUSING GYNAECOMASTLA

DIGOXLIN

I }

S =  SPIRONOLACTONE
. = cLMETIDINE

O 7 OESTROGENS

METABOLIC DRUGS PATHOLOGICAL
P Cazt QUINIDINE (PK interaction; 1 Plasma level) RENAL FAILURE:
J K+ VERAPAMIL (PK interaction; 1 Plasma level) Digoxin
| Mg2* AMIODARONE (PK interaction; ? Plasma [evel) LIVER FAILURE:
THIAZIDES (PD interaction; Cause 1 Ca?*, | K+, | Digitoxin
Mg.2+

Mx OF DIGLTALLS TOXICITY

1. correck the cawuse
2. DbocC for Ditaito.lis induced arrhntramiuz — LIGNOCAINE | PHENYTOLN
3. PI@IBIND for Sewere poisoning

E PreplLadder |




CHRONIC CHF 49

CHE P,Oon J§ cells
L !
1 co Renin Sewuekfon
l l
= 4 Sympamhetic Rnqiotensinogen
= acki. [ |
l I
\/C anioten.sin 1
/ \ l H’CE
T
Veins PBrteries R, on heart qu'uotmsmll Bradykinin
TPRELOAD 1 BFTERLOAD T Co ve < AT R — 7T AINA
J
LvH € Aldosterone
d d
Dealh A Nat & Hio retention
PIM OF TREATMENT Lkt , LH
1. 4 WorK
2. 4 Fluid
3. v WH (cardioc Remodelling .
<
1. L WORK — \VASODILATORS QO\
VENO DLLATORS HRTERLDDLLHTOR}\@ VENO -+ ARTERLD DILATORS
NITRATES HYDRP:LPsg Na NITROPRULSSIDE
& BCE1
PNGIOTENSIN RECEPTOR BLOCKERS
a. 4 FLUID —> LOOP DIURETICS

3. 4 LvH C[cardiac Remodelling ]
= TheSe druys 4 MORTALITY
| P BLOCKER
2. ACE]
3. PNGIOTENSIN RECEPTOR BLOCKERS
4. BLDOSTERONE ANTAGONISTS

P BLOCKERS
CARVEDILOL
METO PROLOL
BICO PROLOL

— Beta blockers are contra-indicated in acute CHF.

— Beta blockers are used in chronic CHF and these can decrease mortality by reversing LVH

— Dose of beta blocker should be gradually increased in CHF because high dose beta blocker may cause
decompensation which leads to Acute Heart Failure. So, beta blockers should be started with 1/10" of final
dose which is gradually increased every 2 to 3 weeks to reach the final dose in around 2 to 3 months.

— Most commonly used beta blocker in CHF is carvedilol.

E PreplLadder |
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ALDOSTERONE ANTAGONISTS | POTASSIVUM SPARING DLURETICS

SPIRONOLACTONE > cause qynaecomaostia
EPLCRONONE =

ACEI [ ACE INHIBLITORS]
> also inhibit Brady kinin mekaboligm [ BradyKinin]
= S|E =  Dry Cough
H—ncalOenle.rnu

7  DRUGS
—  CAPTO PRIL - Ackive
2  LIGINOPRIL c 7  coptopril
=  ENALAPRIL —  encloprilok ] L ™  Lisinopyi
—* RAMIPRIL = Romipwilar
= PERINDOPRIL > Perindopvilat [ petive Forms
 MOEAL PRIL — Moexiprilol ]

= PDVERSE eFRFCTS

C —> COUf:ﬂh
= Angldeduma

P 7 Prodrugs except coptopril & Lisinopril

T ™  Toagte oalterakion [Dtd&ci’use@@%

0 7 Orfostakic [ Postural ng&@ﬁws“ { max © coptopril]

P 7 g1 (n pregnancy @6

O

R ™ 1 in BIL Renal g\éuq stenogis

I =2 g1 in Inceasedv Kkt

L 7 lower the risk Of Diabekic Nephropathy

ARBg

T 2 Togte alterakion [ bysquseal

0 ™ Ormkostakic | Postural hypotens®

P 7 I (n preqpancy

R = q1 in BIL Renal Briery stenogis

I —= g1 in Increosed Kkt

L 7 Llower the gk Of Diabekic Nephropalhy

PRBs [ ANGIOTENSIN (AT,] RECEPTOR BLOCKERS ]

LO SARTAN S 2 Seledkive
VAL SARTAN R > AT,
TELMISARTAN R . RecepTor
IRBE SARTAN x i
EPROSARTAN A -? ANtOGONISES
CANDE SARTAN N |

=<  TELMISARTAN

> alsp Stimulakes PPAR — T

2>  Vsed tO Reverce Tnsulin Resistance
LOSARTAN

" " ®
g gl T URER . R EATAL AR

E PreplLadder |



NEId DRULUGS 51

BNP ([ Broin Nakrioretic Pepkidel]
-+  camgce Nokriuresis [ 4 ~nat ]

=  comce vosodilakrion

BNP
l NEP [ Neprilysinl

peqrodar”

1. NESIRITIDE
= Recombinant BNP
= NnOT qiven orally , gqiven fv
7  ghort C!.f.tr'nq
=  USed for awl coszxes

a. NEP INHLBLIORS

SACUBT TRIL =3 Effeckive Oru,l[g

ECADO TRIL

%)

\@

3  VASOPEPTLDASE INHIBITORS 0?0
Q

= 1nhibit bol ACE & NeP @é\
= omAPADRILAD Q,\\Q}
SAM PAIRLLED &

< SIE = cough
Brqioedema

4. ARNI (ANGIOTENSIN — RECEPTOR BLOCKER + NEP INHIBITOR)

Valsartan (ARB) + Sacubitril (NEP inhibitor)

5. FUNNY CURRENT BLOCKER

IVABRADINE:
o Acts by causing BRADYcardia

o Acts by blocking funny curvent (If) in S.A node by blocking Na channels
o S/E — | in Visual Acuity

E PreplLadder |




6. VASOPRESSIN ANTAGONISTS: 52

Vasopressin (ADH) €====== VAPTANS

— ¢

V1 receptors on BV V2 receptors in kidney
Vasoconstriction Decreases urvine

- In C.H.F, we need to reverse actions of vasopressin (i.e. vasodilation & 1

urine output is required), so these receptors should be blocked > Done by

Vaptans
VAPTAN — VAsoPressin ANtagownist

CONIVAPTAN
- QGiven by |.V route

TOLVAPTAN
9

- Given ovally ¥

N\
- Approved in APKD (autosomal dom‘g&?ﬁt adult polycystic kidney disease)
<

\&
ANGLNA PECTORLS @Q’
1 CLASSICAL | F_xERT:DNﬁE" I1 VARLANT
PRINZMETAL
VASOSPASTIC

CLASSICAL ANGINA PATHOLOGY
< dit aReosderosiS of smadl bronches of covonasy artery , 1Sthemia OccLrs

1ISCHEMIA

J
™ EFfeckive Diornerer OF ortmf

4
NO pain ar @ odkivity

= puring ExerciSe | Exertion 4 T effeckive diometer of Clrte_rt& NOE SufFfice for
compeng okion — PRAIN Occurs

ALM OF TREATMENT — 1 Work on heort

E PreplLadder |




VARIANT ANGINA PATHOLDGY 53
= dlE SPASM OoF MALN CARONARY BRTERY

=  Pain ® rest occurs

7  PBLm OF TREATMENT = Dilakion OFf coronary ortery

DRUGS
I NITRATES
I CAWLUM CHANNEL BLOCKERS
M P BWCKERS
I POTASSIUM CHANNEL OPENERS

1 NITRATES

Mechanism of action:
Nitrates

l, Metabolized to

Nitric oxide

l stimulates

9
Guanylate cyclase (@&Qyme

<

which helps in formation of

™
\,ﬁ‘(\CGMP

l which activates

Protein kinase G

l inhibits action of

Myosin light chain kinase

!

VASODILATION
— Nitrates
l Aldehyde dehydrogenase (ALD) — more in veins > Arteries
NO
— ALD either present in cytoplasm or in mitochondria
— Glyceryl Tri nitrate is activated by mitochondrial aldehyde
dehydrogenase while all other nitrates activated by cytoplasmic aldehyde
dehydrogenase.
— MOA of NO in classical angina - | Preload

— MOA of NO in variant angina — Dilation of coronary arteries % e—
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DRLGS .

GUYCERYL TRINITRATE / NITROTRLGWCERATE L GIN|NTG])
1SOSORBLDE PINITRATE [ tDN]

ISOSORBLDE MONONITRATE [ Imn]

PENTA ERYTHRYTAL TETRA NITRATE [ PETNJ

AMYLNITRITE [AN]

QTN| NTG & IDN
= bhag high 15t poss metabolizm
=  Sub lincdua.l rouke preferred
= opoc for oacul aflack Of ongina
ImN hag minimuumn 1St pass metaboligm
Loncdest cmtinq —> PETN
Shortest ad:inc' <7 BN
NILTRATE FREE PERLOD
— tolerance OCCwr if nitvokes continuouSly present
— to avoid tolerance , 6-8 hrg of Nitvalr free period should be
main toined
®6
X
RS
NITRATES O
é&
l &
\\"b’
NO .SI.LDE.NHFIL@Q,
l 1e
jeSterase
CGMP Phosphodies < beq roded
vasodilokion
NITRATES Should not be given T SILDENAFLL [ RiSK OF Severe hypotension]
Uses of Nitrates:
A — Angina
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