AUTONOMIC MERVOUS SYSTEM 26

PAaRA, SYMPA - x
e B SN

9 ar;cilion

o a0 RN

g I~ Y
SYMPATHETLC Thoradic

SYSTEM Lurmnbox H’\ o ’,‘5\

SWEAT GLANDS

qa.rxalion
PARA, SYMPA - poseas pP-00 s
THETLC SYSIEM -
‘aarxﬁlton

7 Preqanglionic Fibres are shorter in Sympalhetic Sysrern
Preqanglionic fibres are longer in pora sympathekic System
7 Postqanglionic Fibres are longer in Sympelhetic cysrern
Post qanglionic Fibres are Shorter in  posra sympafhekic System

7 Newrotronzmitler seweted by all prequnglionic fibres —  Ach
7  receptor present on post gonglionic fibre * Ny
—  NT seurered by the post ganglionic Fibres of porogym. Syckm > Ach
2 NT Setreted by Porasympalhetic System is ACh = CHOLINERGIC SYCTEM
7 N7 Secrered by postganglionic FibreS of gympalhekic system > NA
— aka , ADRENERGIC SYSTEM
T EXCEPTION , postgonglionic Fibres ofSweatglandsseardh > RAch
PARA SYMPATHETIC SYSTEM SYMPATHETIC SYSTEM
HEART £ & + + +
OTHERS T 4
Bronchus -  Brontho constrick™ —  Bronthodilot®
Q1T i Diarrhoea - Conghipation
Bladdar - 1T vurfne oukFlow — | uripe oukflow
Glandg — T Segekiongk — 4 Secwrekiong
Pupil — miosis - mydriasis
PRRRASYMPATHETIC SYSTEM
ORIGLIN
Cranial nerves =+ 3,4,9,10
Sourel nerves = .3, 4 EPrepLadder
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ACETYL CHOLINE [Ach] 27
CHOLLNE
®
«P\Os Ach Esteras
S e
e o Ach vay > Degradokion
m @
—  slowest step > uptoke of choline
4 Porn sympaffekic adkivitby
1 HEMI|CHOL
2 VEsA|MicoL
3 BOTUOLINUM TOXIN
Pch esteroze Inhibitor = T Poro Sympafetic ackivity
4 PHYSOSTIGMINE
RECEPTORS OF ACh
NLCOTINIC ®  LochArion MuscARINTE ® LocATION
N = @oanglic M, = Slomoth
N, 7 NM3 Ma > Heart
™
require 0pl:imc1] Stimulox® M3 = pronchus
fn bot hyper § hypo 1t
sHmulak® moscle teolness Bloddar
occurs Glondz
Pupil
PARASYMPATHOMIMETICS
DIRECTLY ACTING PRUGS INDLRECTLY RCTING PRUGS
> directly ackS on receptors *  ocs byling Ady RthEsterate &
DRUG ACTS OMN AU IoN INDLCATION
PLLO CARPINE ropil (M1®) meiosis Angle closvre glowlma
PETHANECHOL | 2loddy (M.®) 7 ouk flow Atonic bladdur
METHA CHOLINE Mgof_o.rdium (Ma®] cardiac Suppression [Tachycardia
Arrylmmias
CARBACHOL common ACkion
Nicotinic ®
Muscmink@
brog € mar. nicokinic ad=fon —*  CARBACHOL
Cevimeline
* Stimulate M3 receptor especially in glands [t secretion]
o Used for Xerostomia [Dry mouth] in Sjogren syndrome
2 PrepLadder
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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 Atowms are attached to Nitrogen e 4 Atoms are attached to Nitrogen

j i
1 o 1
3 ,E' R R ,Em R

e Non-Polar & Non-ionized » Polar & lonized

e Lipid soluble, so cross the BBB «  Water soluble, so cannot cross the BBB
GIT - v - Orally given GIT - X - Injectable
BBB — vV - Central effects +nt BBB - X - No central effects
Pupil — - Used in glaucoma Pupil — X - No effect on pupil

LIPLD SOLUBLE DRLGS LVSES

ANGLE CLOSLRE GLALCOMA =+ by Phgtostigminz

s B

2. PArROPLNE POISONING
=  PATROPINE
= Muscarinic receptor blocker [my,m,,m,]
+ cross BBB
= DoC for akropine poiSoning >  Physostigmine
Basol Nucleus of
3. SENILE DEMENTLA [ ALZHIEMER’S DEMENTLA e Me'ﬂ"‘ez"
= dit degenerakion oF holinergic newrong i thnm Acquiring €
Bagal Nuclevge OF Meynert FEECCRAnN sl
7 TREATMENT
PHYSOSTIGMINE -  not vged
2  Peripheral attion Lleads to Side efFecks
TACRINE = hos only <Cenhol ackion
2  lWas the DOC
2 Disadvantages
*  Nery Short qcbfnq
™  hepakotoxic [ Some
D = DONEPEZILL Lonq acking
R 2  RIVASTIGMINE non  hepakotoxic
Gobind = GALANTAMINE DOC fFor Alzhiemne's disease
MEMANTINE

— acts by blocking NMDA receptor of glutamate.
—  Used for Alzheimer’s’ disease

WATER SOLUBLE DRUGS
1. NEO STLEMINE
2. PYRIDOSTIGMINE
3. EDROPHONLIUM

2 PrepLadder
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IWATER SODLUBLE DRLGS — USES 29

I MYSTHENIA GRAVIS
d

Ae aqoinst N, Receptor
l

NM Receptors ounder Stimulated
d

| MUSCLE WEAKNESS |
1

N, Receptors overstrimulaked

T
CHOLINERGIC CRISLIS

EDROPHONTIOM TEST
= 1Iv Edrophonhium given
7 very short acing [<lomin]
7 1f the condition improves for lIomin — Mysihenia grawis
IF the Conditlon wWorgens for /Omin 7 Cholinergic cries

TREATMENT
- NEOSTIGMLNE Or
PNRLDOSTLG MLNE

— Pyridestigmine longer acting than neostigmine

—  Pyridostigmine & Neostigmine (both) have additional direct Nm receptor stimulating
action (Agonist of Nm receptors)

 Ach

e///\.

®NM ReCeptore @ M P.ec&ptOl'S LMI)M1|M3]

1
1 Muscle weakness Side ém—.d:&

- R >  NEOSTIGMINE -+ ATROPINE

2 CORRA BITE
—
Ney, #
T Neostigmine t+ Atropine R,

3. POST OP PARALYTIC ILELS 7 R 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

2 PrepLadder
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IRREVERSIBLE ACH ESTERASE #
Include

Organophosphates —  Malathion DFP

Parathion Tabun

sarin.
Carbamates — Carbaryl

Propoxur

[Note: Endrin — Is organochlorine]

=  Highly Lipfd Soluble ~

> 1 HAth
L

con cross Ibtotk skwn

1
M R @ - N H
coma MR @ > J HR, 4 BP

M3 R @ =  Pinpoint pupil
™ Seuekiong
Dfarrhoea
Jrinary intontinence
Rronchownstriction

- Ip Pinpoint pupil @ Pche # Poisoning
» Sewekiong @

7 tHR, MBP can be seen varely [die N ® Srimulation ]

Muscle weokness occors vsvally [dlt Nm® overstimuvlakion]

Causes of Pinpoint pupil
(“O P” poisoning)

O - Organophosphate and carbamate poisoning

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

TRERTMENT

. BATROPLNE

+ Doc for OP g corbamake poisoNing

> by iv rovte , in everyy 5 min
Eill signs OF Atropiniaokion Qccors

= 1 Secretions - most relioble | Speufic Sign

= mydriosis =  most common Sign

> HR > 100
= can’t reverSe muscle weakness

d. RAChE REACTLVATORS
OXIMES

PRALIDOXIME L[pPAm]

DL BCETYL moNOXIME [DAM

2 Mt boOC
_}

only eFfeck|ve in QP Poisoninc‘
_}

PAM ocktg onlu peripherally o
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Norwmal

Action of OP

Reversal by oximes

Carbamates

Esteric

Anionic
Site

— Ach binds to
esteratic site & is

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 AChE has
been inhibited

— Oximes bind to
anionic site and forms
bond with OP

— Bond between OP

and Oximes is very

strong

— OP is removed from

esteratic site
— AChE is reactivated

— Carbamates bind
to both esteratic and

anionic sites

— Oximes cannot
bind

— Carbamate
poisoning cannot be

reversed with oximes

B PrepLadder
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PARASYMPATHOLYTICS 32
Parasympatholytics
Organ Receptor Drugs Uses SE
blocked
Stomach | M. — Pirenzepine *  Peptic ulcer
— Telenzepine
H* K
Neuron M u
M‘t ?k ) Parietal call
W |
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 are also present on smooth muscles of GIT)
Heart M2 - Atropine (DOC) e Bradycardia
e Blocks Presynaptic MP — e AV block
Initial Bradycardia
» Blocks Presynaptic My —
Tachycardia (Later)
Bronchus | M5 — Ipratropium »  Bronchial asthma
e Fast acting ¢ COPD
e Non selective (Blocks My,
M2, M3)
— Tiotropium
= Long acting
e Selectively blocks My & Ms
Bladder | Ms — S - Solefenacin e Overactive bladder |e Urinary
— O - Oxybutynin (or) retention —
— F - Flavoxate e Detrusor instability Hence, C/1 in
— T — Tolterodine (or) BHP
— T - Trospium e Urinary retention e Dry mouth
— BladDAR - Darifenacin « CNS adverse
— Solefenacin & Darifenacin — effects
Vesicoselective
—  Trospium
e Has less CNS side effects
(do not cross BBB)
*  Primarily excreted by
Kidney (C/1 in Renal
failure)
2 prepLadder
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GLANDS | Mz —  Atropine Pre anesthetic * Dryness [C/1 in
- Glycopyrrolate ol children]
Medication o | Sweating
{
Fever
i
Hyperthermia
EYE M - 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] Mz #
CNS —  Hyoscine [SCOPOLAMINE] e Motion sickness
Prophylaxis
e Parkinsonism
- Benzhexol [Trihexyphenidyl] [DPOC for drug induced
— Benztropine parkinsonism = Ach #]
—  Biperiden
Motion — Vestibular System @ - CTZ @ — Vomiting — Motion sickness
Very high altitudes (Leh ladakh) — | PO, — Hypoxia - Mountain Sickness
DOC for motion sickness — Hyoscine [CNS depressant]
DOC for mountain sickness — Acetazolamide
In parkinsonisim
— Balance b/w Ach & DA system disturbed
— Anticholinergics are DOC — For Drug induced Parkinsonism
— Drugs used are
o Benzhexol (Trihexyphenidyl)
*  Benztropine
* Biperiden
Poisoning poc
—  Organophosphates & Carbamate s Atropine
— Atropa Belladonna / Datura *  Physostigmine
— Early Mushroom poisoning *  Atropine
Mushroom poisoning
Early Mushroom poisoning Late Mushroom poisoning
— Caused by — Inocybe / Clitocybe species |~ Caused by — Amanita group of species
—  Shows symptoms similar to — [t is also known as Hallucinogenic
Organophosphate poisoning Mushroom poisoning
¥ — Shows symptoms similar to Atropine poisoning
: i
PO = g, Atropine is C/1
—  Management is purely Symptomatic
=) prepLadder
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ADRENERGIC DRUGS 34

NORRDRENA LINE

4 NA in synopsze

4 Sympalhetic ackivity
® M™ME|TYROSINE

@ RESERPINE

® GQUANETHIDINE
Revptake Inhibitor
T sympalRetic akivity
@ COcAINE

TYrosine
@ 2K TH
DOPA
d
]3]
@ %
@ ¥ ®

R

TYROSINE

Reuptake

NA RECEPTORS

o, g
locakion Ackion presynoptic &, receptor
Blood vessels vasoconstrick” <  awg like broke to Sympamesic
Eye Mydriasic Systern (Moin funckion OF o, ]
Prostatic vrethro 4 OutFlow post §ynaptic o, receptor
~ Proaosine (o#) vsed for BHP 7 indigtinquishoble from o, ®

Pa - Ackg oOn Adipose tissves = couses Lipolysis
P, Pa
Locakion RAction Locakion RAction
Heourt THR, PBP LUNGS Bronchodilokion
JG cells Renin secrekion |GLIT constipar®
Blodder 4L oukrow
Glonds 4 Secrekions
Uterusg Tocolytic
Rlood vessels vasodilakion
Skeleralmusclespirdles| Tremors
Liver T 8lood Sugar
= o, > vasOconstriction & B, ™ vasodilakion
>  EFFect dependg On predominaonce of type OF Yeceptor
=  Heort § Muscles —+ B, >d -  w~voasodilekion
> SKIin, Lnkrnol organs > o > B -+ ~asoconstriction

2 PrepLadder
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on hypoglycemia 35

WARNING SYMPTOMS =  dlt gympalRhebic System stimulokion

8, P, Ach

4 J &

Tathycordia Tremors Sweaking
Palpitakions

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

Ba @ - Lwer
@ gluconeogenesis
@ alycogenolysis
© qucogmesis
d
P Sugar
4
Reversal of hypoglycemia

* P Blockers causes (i diabetic patients)

Lo mo.slcinc‘ of woarning Symptoms
A. no reversal of hypoglycemia

R blockers are contraindicoted in diabetic pakients
Sweaking 18 only relioble symptom of hypoglyemio in diobekics on
B Blocker medicakion

SYMPATHO MLMETIC DRUGS
— DIRECTLY ACTING ORUGS
~  INDLRECTLY ACTING DRUGS
INDLRECTLY ACTING DRUGS
A. Repptoke 1nhibitors
=  COCALNE
~ 1caTricyclics anti depression

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

Major source of tyramine is Cheese.

—Ephedrine
Mixed effect (both direct

and indirect effects)

—Pseudo ephedrine

—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 ,

» Reduces sleep \L Used for Narcolepsy (DOC is modafinil)
¢ Increases attention spanj Used for ADHD (DOC is methylphenidate)
Attention deficit hyperkinetic disorder B prepLadder
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DIRECTLY ACTING DRuUGS 36

CATECHOLRMINES
oH i
oy Cokechel -  DiHydroxy Benene
MHg
comT =  coktechol oMo meMfy transferase recwgnise cakethol oumning

> abundant in GILT —> not effeckive Ovolly

ENDOGENDUS CATECHOLPMINES EXOGENOLS CATECHOLPMLNES
ADRENALINE DOBUTAMLNE
NA ISOPRENALINE
DOPAMINE FENOLDO PAM
DOPAMLNE
ek o8 max in Renal BY
D, R @ <2 MglKkg/min —  Blood wvessels — vasodilokon
PIR @ a-lopg/kg/ min —  Heart
. — ’
%, R @ > 10 ug [Kg [min vasoconskrickion
vses
1. CHF

a. SHock + oLigoriA [bocd
DRUG T DOPA in their name acts on D, ® , OMers do not

DOBUTAMINE
»* do not act on D, receptors
7  mainly ats on P, reaptors
=+ uvsed for CHF

FENOLDOPAM
7  StimulalL only D, Receptors

2> used in thpertenshre emergencies

SBP pBP HR,

P d, P,|DLRECT EFFECT ON ‘v(p,) INDIRECTEFFECT 0N V| FINAL

ARDRENALINE
EPINEPHRINE T “— T~ > i
ql qa |3| PA
NOR APRENALLNE 1 ™~ T L NP
NOREPINEPHRLNE
dl 9 d;, ? p’l
ISOPRENALINE G d 0 M M
BisBa
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™ Blood WVesselg containg Bororeceptors
mainly Sense ™MBP(pRP]

MBP - DBP + la PP
T DRP — t BRrR — PSS — L HR
{4 DBP - T BR -+ 85 - 1 HR
NA EFFECT OoN HR
1. 1n @ person + %

2 ITn & person T

LSES
ISOPRENALINE > P, =+ cHf
“* PBa = AsmMQA
NA > e ?  Shock
By >  CHP
ADRENALLNE

ANAPHYLACTLC SHOCK
7 Boc

2  Route -
* Cone,

4,6, * 2

im > Sc
s 1000

Igm in 1000 M| Solotion
2 1000 Concentrakion

Dose - o0.5m of
= 1IfF donot improve,
-+ 1F skill

1V Adrenaline

Q2 CARDLAC ARREST
eLs Basic life saving Or CPR
‘L ho response
v RAdrenaline
- 1zl000

—  Central veing C:luqulor veins ] osre preferred

next preferred route
still mext preferred roovte

trancplanted heart - 1 [ no indirecs atkion ]

repeak the dotfe Tin 10 min
not responded ,
L 1% 10,000]

—}
—_

37

IntrooSSenns
Endo tracheal

2 PrepLadder
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VASOMOTOR REVERSAL OF DALE 38
ADRENALINE

stronq Sensitive
% Pi
1 1
ve D

BIPHASIC RESPONSE

When Adrenaline given v at high doses
ot First BP fnueases L dic (o) »p) Stimulation ]
then BP will dewreaws L dit p, stimulation ]

When Adrenaline given iv ar high dose T o, plocker WA
Exaqqerated Fall of BP occurs
—  VASOMOTOR REVERSAL OF DALE e
in Pheothromoujtoma
g i g c;tlrena,line
4
T BP
SF Ry by o blocker, then \Osbmotor reversal of Dale Occure & deafl
con  Occor,

of blockers are C|1 in pakienkg OF Adrenaline producing Pheothromocytoma

STATUS OF DRUGS IN PHEOCHROMOCYTOMA

Tumor producing o # alone B # alone o+p#
Adrenaline c/I ¢/ r
Nor adrenaline ¥ ¢/l v
NON CATE CHOLAMELNES
Stimulates Drugs Action
€1 a) PHENYLEPHRINE eye drops —  Mydriasis without
cycloplegia
b) METHOXAMINE —  Vasoconstriction
MEPHENTERMINE —  Used in shock
MIDODRINE
¢) XYLOMETAZOLINE nasal drops — Nasal decongestants

OXYMETAZOLINE nasal drops
NAPHAZOLINE nasal drops
o2 a) CLONIDINE — Break for sympathetic
b) METHYLDOPA system

- Used for HTN

B- a) SALBUTAMOL —  Bronchodilation

b) TERBUTALINE —  Used for asthma by

¢) SALMETEROL inhalational route

d) FORMOTEROL

a) RITODRINE — Tocolytic

b) ISOXSUPRINE — Used for preterm labor
B a) MIRABEGRON — Overactive bladder
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Ay BLOCKERS

ANTI ADRENERGIC DRUGS

SYMPATHO LYTILC DRUGS
& BIOCKERS
d.l'l‘ °‘a. BLOCKERS

BLOCKERS
= YpH1IMBINE [ no clinicad vse]

Selective & non Seleckive H vsed for HTN

Non Selective o H can couse Severe tadhycardia
Non Seletkive of H vsed for Severe HTN
Seleckive o H uged for mild to modurake HTN

NON SELECTIVE

39

1RREVE RSIBLE REVERSIBLE
PHENOXY BENZAMINE PHENTOLAMINE
TOLAZOLINE
USES USES
Pheo chromo aytoma Cheese Reatkion
clonidine wWiThdrowoal

-

=5

CHEESE REACTION

Tyromine Tyramine
J MAD Gl MAOJ' MAO INHLBLTORS
MAD
Breok down Suddun Sewere HIN
(CHEESE REACTION]

Doc =  Phentolamine » Tolazoline

CLONIDINE WITHDRAWAL

Clonidine
= 4, agonist
—  reduces BpP
7 suddun stoppoge Ofter prolonged use
— dit vpgradation of receptors

—

-  Doc —+  Phentolamine .« Tolazoline

o(l BLOCKERS

PRA 2.0SLN

TERPR ZOSLN
DOXA zDSLN
RLFU ZOSIN

REBOUND HTN

2 PrepLadder
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USES 40

- BPH (due to &1 blockade)

- can be used in other conditions (due to .z blocking property) like
* Hypertension
» Peripheral vascular disease (PVD) like Raynaud’s disease
e Scorpion sting — D.0.C — Prazosin

e Have beneficial effect on lipid profile

FLRST DOSE / POSTURAL HYPOTENSION
“ o, # alwayse started ak ked time

TYPES

dIF\ O(IB

atcg on Ock2 On
ProStakic ureMmra Blood vessels
TAMSULDSIN
SILODOSIN

2 no posturel hypotengion

# poc For NormoptenSives T BHP

Benign Prostatic Hyperplasia: (BHP)

— In BHP prostate grows both outside and inside. This causes
obstruction of urethral lumen leading to urinary retention. This is complicated
by (1A receptors which gets stimulated due to irritation results in contraction
of urethra.

1 A blockers:

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

5 o reductase inhibitors:

e Finasteride — stops the conversion of Testosterone to DHT which

controls/stops the growth of Prostate in BHP (STATIC COMPONENT).

2 PrepLadder
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41
B BLOCKERS

Pt pa # [Non selective]
P, #
P, #

1st Genemkion B 4
and Gerwdktion P H
—+ putoxAMINE [no clinical Significance?]

2 Bom vsed for cardiac indicakions

7  Non Selettive @ 4 have bol cardiac & non cordioc indicakions
Selecktive B # howe only cordjac indicakions
Pa. ocrs on RESLLT Ba H Clt
B ronchug Bronchodilot P Bronchoconshrick” ASmHMma
Blood vessels vasodilat® va.so constr ek Peripheral vas. Dz
Ltver hypogly curnia stop reversal DM
revercol

1.4 or CARDLD SELECTIVE Or aand §ENERATION Ea H

New - NEBLVOLOL

Beka = BETAXO LOL

Blockers = BISOPROLOL

Pyce = PCEBRUTOLOL

Exclugively — ESmMOLOL Lshortest acting p#,degrodad by pseudodholine€.]
At = ATENOLOL

Myo =  METOPROLOL

cardiom - CELLPROLOL

—~ ThegSe @re re_tol:ivdg SoFe in

2. INTRINSIC SYMPATHOMIMETIC ACTLVLTY

ASIRmMa. s PYD & DM

L1SA] / PARTLAL AGONISTS

® W ® 4r ® wHR ® HR
q} 10 lﬂ [} ﬂ 10 Q 10
QZ] 10 Q 10 ﬂ 10 (ﬂ o
A =) 10 il Y 10 n A 0 n b 5
s 9w PRy RV i H o M, i
DA SV pA SV ph ¥ o Bh Hq s
Y o 9w q o X s
4 o RV A o A s
94w 94w XN o 9 s
94w X o A o =
9w H o N o X s
100 BH 80 p#H 80 . &
A Normal phenomenon
1 ® skimulakion —> HR =IO
10 ® Stimulakioy > HR = |0xI0 =100
B. P blocker vSage in normol person
- —’ — -
P blocker blocks a07. of ® HR = 1I0x B = R0 EF _—
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C. B blocker vgzaqe n P blocker in a p blocker Sensitive person =

= P blocker blockg Boyz. 0OfF R =+ HR = 10x2 = 20
*  Gevere bradycardio moniFests
> 50, Sensitiviiy Shovuld be cheked T HR monitoring in B blocker
prescribed pakients
7 9n these pokientg, portiol agonigts ore useful
7 less chances Of causing Severe bradycordio [Safer druql
7  BuL less efFficaceous

contain — CELLPROLOL
Partial = PINDOLOL

PBgonist > PALPRENDLOL
Ativiey ™ RCEBUTOLOL

MEMBRANE STABLLLZING /| NaTchannel 4 | LOCAL ANESTHETLC PROPERTY
2 indicated n Arrhymmias
=  not indicated In Glouwoma
? comea is proteckted by corneal refiex [Proteckive Reflex]

Injury [ Tnsvlt

stimulat® ofF sensory n. of Trigeminal nerve
4
Focial n. Skirmulared
&
controckion of orbicularic Oculi
4
Eye closore
[ corNEAL REFLX]

=  corneal reflex ig mMasked T thece druras.

= DRUGS
PoSSess —  PROPANALOL [ maximbm]
Membrone stabilrsinrd or —> METOPROLOL
Llocal — LABETRALOL
Pnaesmhekic —> ACEBUTALOL
Proparty =  pINDOLOL

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

2 PrepLadder
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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
« 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 increases HDL (Beta blockers usually

decrease HDL)

USES OF P BLOCKERS
Py # ULSES
I, HTN
2 classical Angina [ ¢j1 in variont anginal
3, ML
4. chvonic CHF [d1 in aoul cHE]
S Ftrrhqrhmiu

USES

. Glauwomao
ANXiety

Miqroine
Essentfol tremors

Bt
It
E

by owop

Thyrotoxicosis

ADVERSE EFFECTS [ |l
R, #
1 | Ral =» Bmdqcnrdio
gick Ginus syndrome
2 4 conduckion > BV Block
3 | Contratkilily 2> Aowte CHF

2 PrepLadder
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Pa#H 44

1. ASmMQ
2. Peripheral vasculor pisease
3. bm

B # contraindicated itn

A 7 AsmHma

B > Block [AV]
C = CHFf [Aacute]
b = Dm

ACTIVE & PASSIVE MYDRIASLS
EFFECT OF DRUGS ON EYE
= contratkion of Ssphitker pupillaw —>  Active miosis
contrackion of Dbilaror puplllar 7 Berive mydriasis
Relative overackivity OF Dilator pupillee  Passive mydnasis

< Accive miosis —  coused by Ccholinerglc drugs
7 Pctive mydriosis —*  Caused by o, ogonists

—  Passive mydrias§  cauged by Anticholinergic drugs
GLAUCOMA

= 1 1oP

T Aqueous humor produdrion
¥ Agqueouvs humor drainage

= Aqueovs Houmor produced bq Ciliory blood vessels

= vasoconstriction ()
_’
ARRERALINE } stimulol &, receptors
DIPIVEF RINE
=  PPRACONIDINE JL stimwake post synaptic o, receprors
BRIMONIDINE
=+ B, = vasodilakion 7 B, # con be wvsed

T Aqueous oLt Flow

1 Trobewdor oukrflow 4+ Vveoscernl OULFlow
_’.
major palk woy a2 P&F 4 | LATANO PROST
-+  PRLUGS T MIOTLCS — poc For POAG
PLLOCARPINE

2 PrepLadder
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RADVERSE EFFECTS

- MIOTICS
e (Cataract
e Stenosis of NLD
* Spasm of Accommodation

— PGF24 analogues (LATANOPROST)
»  Pigmentation of Iris (Heterochromia Iridis)
»  Growth of eyelashes (Hypertrichosis)

e Fluid in macula (Macular edema)

— APRACLONIDINE

e Lid retraction

- BRIMONIDINE
o Causes Brain suppression (Leads to Apnea)
e (/I in children < 2yrs

— EPINEPHRINE (ADRENALINE)

e It is metabolized to form Adrenochrome — Causes Black pigmentation of Conjunctiva

BLADDER PHARMACOLOGY

Dc‘twsslﬂ’

/

Ma__

: - Contracts detrusor
P - urine outflow occurs
0oV’ 2
Ty
- Relaxes urethra
A - Stops urine outflow
0{| A —
- Contracts urethra

- Stops urinary
outflow

URINARY INCONTINENCE:
It may be of 3 types:

*  Urge incontinence
e Stress incontinence

e Overflow incontinence

[ 3] PrepLadder
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Urge Incontinence

Stress Incontinence

Overflow Incontinence

Also called overactive bladder due

to detrusor instability

Rx

Makes

BladDAR - Darifenacin

Urge to urinate comes at

lesser urine volume (n the

bladder

Patient not able to control

urine outflow

— Mivabegron (Bs + )

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

coughing, laughing

- d/t weakness of pelvic

muscles
Rx

- Pelvic floor exercises

- Patient gets no urge to

urinate

- Urine overflow occurs when
the bladder is full

Seen in :
- Atonic bladder
- BPH

Rx

Atonic bladder

- e . '
) el - Ms agonists like
S — Solefenacin :
SHLORE e BETHANELOL
o - Oxybutynin | M3#
BPH
F — Flavoxate
- oaa blockers like
— Fesoterodine
- TAMSULOSIN
T — Tolterodine
— Trospium_|
E2) PrepLadder
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DRUGS AFFECTING FLOW
l Fibrin
— | Plasmin
[helps kO
moTe
.l, Cleor MO
- plokelete Fib-u:h
Bleeding prevent” ARTERY VEIN
ANTL PLATELET DRUGS
@
o) o GPOb|mMa [hon Sticky) 6 d GP e o Lexteriorizar” ]
@ Plokeleks @6 PloLeleks +
O d vesse o ) | Blood vessel  Skick
®) Blood vessel @ - — Cy vesSe icky
@ epP
NORM AL INJURED
1 PASPLRIN 7 ate on TxA,,
2. CLOPLDDGREL } Atk 65 BOD
TICLOPIDINE
3. BBCLCLRALMAR
TIROFIBAN awkt on GP Ik | Mo
EPT1FLRATLDE
1. DRUGS PCT ON TXRg
Phospholipids
l
Arathidonic Add
|
L 3
Pmstatalo.ndms Levkotrienes
PQ 63_! HJ_
< - 2
Plakelets Endoheliumn  ORer
TXAL —  comse Agqregabion
PaTx -+ Inhibit aQqreqakion
ASPIRIN 2 Iyreversible inhibitor OF cox E
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a.

3.

DRUGS ACT on PDP 137

* PDP Receptor = PaYin
—? DRULGS
CLOPLDOSREL
TICLOPIDLINE

> These drugs frreversibly inhibit PyY o
» Bof are Prodrugs linockive]
? Aivakted by <YPaciq
7 OMEPRAZOLE finhibit cYPAcC!9
@ should not combine T these drugs

PRASUGREL

- Like clopidogrel, it is also an irreversible inhibitor of ADP
- Faster acting than clopidogrel
- But prasugrel is high risk of causing cerebral stroke (therefore C/1 in stroke)

> REVERSLIBLE PyY|y INHIBITORS
CAN GRELOR
TLCA GRELOR
DRUGS ACT ON GP Ooblmo g strongest antiplaler druvgs

» ABCIXIMAB
» TIROFIBAN
» EPTIFIBATIDE
4. DRUGS ACTING ON THROMBIN RECEPTORS
— Like Thromboxin A2 and ADP, Thrombin can also activate Platelets.

— However, Main function of thrombin is to generate Fibrin.

PAR — 1 receptor

ol

THROMBIN
PLATELET SURFACE

— On the surface of platelets, PAR — 1 receptors are present, thrombin
binds to this receptor and results in activation of platelets, drugs are developed
which inhibit PAR - 1 receptors leading to anti- platelet action.
PAR — 1 Antagonist:

e ATOPAXAR
o VORAPAXAR

2 PrepLadder
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ANTL PLATELE! DRUGS ARE PREFERRED 1IN ARTERLAL THROMBOSIS 138
ANTL FIBRIN DRUGS [ PNTL COAGULANTS
ORAL ANTI-COAGULANTS
1. Vitamin K antagonist
2. Direct thrombin inhibitor
3. Factor Xa inhibitor

1. WARFARIN WARFARLN
— Liver can produce all clotting factors but 4 vilk 31:
factors (11, VII, IX, X) require vitamin K to gﬂ

become active

- Vitamin K result in y-carboxylation of

glutamate residues of Il, VII, IX, and X to make them active.

- Vitamin K can also activate certain anti-clotting factors like protein C

and protein S.

— Warfarin acts by inhibiting vitamin K

—When we start warfarin for initial 1 or 2 days there is increased in

risk of clotting known as Hypercoagulation or Dermal vascular necrosis. It also
known as Purple toe syndrome (mainly seen in genetic deficiency of protein C)

Properties of Warfarin:
1. Oral anticoagulant
Inhibit vitamin — K
4-5 days to produce action
Mainly used for maintenance purpose

h A Wb

Anticoagulant effect
e In vivo (inside the body)- Effective

e In vitro (outside the body) — Not effective
6. Contraindicated in pregnancy: Fetal Warfarin Syndrome

Wavfarin prevents activation of osteocalcin

l
Leads to skeletal deformity

l
Microcephaly, Nasal hypoplasia

7. Effect of warfarin is monitored by PT / INR

= MONITORING
2  mainly aFFeckS extrinsic pahuwawy
—  monitored by Pro Trombin Time or INR
—  CLOTTING PATHWAY
Extrinsic palfwoy monitored by Promrombin Time L[PT)
Intrinsic palRwoy mMonitored by activated Portial Thromboplastin Time

NORMAL VALUES

PT =+ 1a-1s sec [~158)
APTT = ac- 22 Ser [~ 3nger] % PrepLadder
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9n WARFARIN Therapy , PT = Q-3 times the control value 139

HEPARIN mainly affects Intrinsic pabhwoy s Monitored by aPTT

f H = Hepasin

'! W 7 \arFarin
o INT = Intrinsic parhyiay

€ Extrinsic pofhway
PT — pProTRrombin Time

PROTHROMBIN TIME MEASURE MENT

LABR 1 LAR 2 LAB 3
BEFORE INARFARIN THERR PY 10 sec 15 Sec QA0 sec
AFTER WARFARLN THERAPY A0 Sec 30 Sec L0 Sec

s

DIFFerent labs gqives different control valves for the Same Somple
=  SOWTION 7 Measure boll Samplet in

SAME LAB

INR [ Tnternokiono) Normaliged Rokio ]
o IsL IS1 - Intemokional
IN es
S Sensitivity Index

PTcontrol

= valve oFf INR wWill be same in all labs

WARFARIN OVERDOSE:
— Overdose of Warfarin causes bleeding
— Active factors like lla, Vlla, IXa, Xa (which are known as Four
Factor Complex (or) Prothrombin Factor complex) is the Treatment of choice.

— If Four Factor Complex is not availabale, then fresh frozen plasma can be used.

— if the fresh frozen plasma is also not available, Whole blood should be given.
— But the Treatment of choice for bleeding tendency due to warfarin is Vitamin K.

— Vitamin K is also antidote for Warfarin overdose.

INR values and Treatment of warfarin overdose:

o <5 — Warfarin should be stopped.
5 to 20 — Warfarin should be stopped and Vitamin K is administered

>20 — Warfarin should be stopped and Four factor complex is given.

2. DIRECT THROMBIN INHIBITORS:
Dabigatran- can be given Orally and does not require monitoring.

Dabigatran overdose / toxicity is treated with a monoclonal

antibody called |darucizumab.

2 PrepLadder
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3. DIRECT FACTOR Xa INHIBITORS:

o Rivaroxaban — reversible oral Xa blocker / antagonist, and this

drug do not require monitoring.

e Other dmgs are, Rivar — Reversible
0 — Ovral
- Apixaban
P XA — XA
- Edoxaban B - Blocker (or)
- Betrixaban AN — Antagonist

o Andexanet Alpha is the antidote for factor Xa inhibitor overdose,

INJECTABLE ANTL COAGULANTS [ THROMBIN [ mal INHIBLIORS
1. INDIRECT [a INHIBLTORS
2. pIRECT Oa INHIBITORS

1. INDIRECT [No INHIBITORS [ HEPRRIN]

Heparin + Anti Thrombin Heparin + Anti Thrombin
'1' [ HEPARLMN } 'L

AntiRkrombin  Activated / \ \ ARtiRrombin  Activaked
4 CLAL I? be ;@ )

AT inhibit Thrombin in COmMPLEX AT inhibit xa

LHeparin + AT + Oa)

UFH - activate antithrombin — Inhibit factor lla = Xa
LMWH — activate antithrombin — inhibit factor Xa > lla

Fondaparinux — activate antithrombin — only inhibits factor Xa

HEPARIN
1. Route > sSjlc or iv
Inhibit XRa & Oa
Immedioke Action — oseful in awl conditions
Anticoagulant of choice N pregnancy
monitoring done by aQpTT
Antidote -+ PROTAMINE SULPHATE
SIE = Bleeding
Hepaxin Induced Thrombougtopenia

Ao oo

- LMWH usually does not require monitoring
- But in a patient with renal failure we need to monitor the LMWH by
doing anti factor Xa Assay

2 PrepLadder

Scanned with CamScanner


https://v3.camscanner.com/user/download

141

HEPARIN INDUCED THROMBDCYTOPENIA [ HIT]
—  Trombouytopenia. occors Aerio
< THROMBOSLS present Heparin
e antigen {
poc 2 D1RECT THROMBIN INHLBITORS qu_
Platelel
2. DIRECT THROMBIN INHIBITORS antibody
~ DPRUas HLT
HTRL ©@EN Direct acting group 3
LEPIRUDIN oral factor X inhibitors
BIYALIRUDIN > Lnjeckobles are Rivaroxaban and
ARGA TROBEND also apixaban
DABTLGATRAN < qiven orally

ANTL COAGULANTS ARE MORE EFFECTIVE LN VENOULUS THROMBOSIS
— indicaked in bvT § Pulmonary Embolism

THROMBOLYTILC DRUGS | TISSUE PLASTMINOGEN ACTLVATORS [FIBRINOLYTIC DRUGS
=  PLASTMIN removesS thyyombus

£ PA
Plo.sminogen > Plasmin

= DRUGS
STREPTOKIN ASE
OURDKINASE
ALTEPL ASE
RETEPLASE } long acking, qiven as bolus
TENECTEPLASE Tenecteplase — Longest acking

Short acking, qiven v

STREPTOKINASE
=  derived from Streptod coccos

< can Cowse BLLERGY

<+ PBNTIBODIES agoinst Shreptokinose produced

TtPA [ RECOMBLNANT TLSSUE PLASMINDGEN ACTIVATORS ]
=+  ALUTEPASE

RETEPLASE

TENECTEPLASE

2  No allrgy , N0 antibody format® occurs

2 PrepLadder
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Overdose of thrombolytics leads to bleeding 142
Antidote: EPLISON AMINO CAPROIC ACID (EACA)
TRANEXAMIC ACID

DRUGS AFFECTING CELLS
» Hematinics
> Growth factors
HEMATINICS
These are nutritional substances which help in formation of blood
E.g.
1. Iron (Fe) — deficiency leads to microcytic anemia
2. Folic acid (FA) deficiency leads to megaloblastic anemia

3. Vitamin B12

Iron Deficiency Anemia
l.e. Microcytic hypochromic anemia
Cause of iron deficiency —

1. Nutritional deficiency
2. Blood loss (e.g. menstruation)

3. Hookworm infestation

Rx — Oval lron - RxOC

For children iron drops are available. These should be given deep in mouth or

else they cause skin pigmentation.
After giving treatment

- Earliest response — Reticulocytosis
- If Hb is improving by 0.5 g/d|/week, that means adequate response.
- Oral iron treatment is continued for 2-3 months even after the Hb levels

come to normal to replenish the iron stores in body.
INJECTABLE IRON
lron dextran — iv and im

lron sorbital citrate (im only)

2 PrepLadder
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Intramuscular von s given by z-track technigue to avord prgmentation 143
- Indication of injectable iron:-
1. Oral iron cannot be given
e.g. — malabsorption
- Not tolerated (due to Gl symptoms)
2. Given with erythropoietin
Evythropoietin will stimulate RBC formation and will unmask any ivon

deficiency

- Dose = 4.3 x Hb deficit (g/dl) x body weight (kg)

Megaloblastic anemia

Causes
1. Folic acid deficiency
Rx — folic acid orally
2. Vitamin B12 deficiency

- If It is due to intrinsic factor (IF) deficiency: Injectable vitamin B12

Note - In undiagnosed megaloblastic anemia, never give FA alone
Reason —
FA — stimulates RBC production
Vitamin B12 — stimulates RBC production
- Myelin sheath formation
So if a person has megaloblastic anemia due to B12 deficiency and we do not

know the cause (ie. B12 or FA deficiency) and we start treating on FA alone.

His blood picture will improve (RBC, Hb) and his symptoms will improve
initially. But due to B12 deficiency, myelin formation won'’t take place so his
neurological symptoms will get worse. Also the B12 stores will get used up in
forming RBC. This will further worsen the symptoms. It can result in Sub-Acute
Combined Degeneration of spinal cord.

HEMATOPOIETIC GROWTH FACTORS

Cells Growth factor | Indications
RBC Erythropoietin | Anemia d/t chronic renal failure
Anticancer drugs induced bone marrow suppression
wBC G-CSF a. Leukopenia due to bone marrow |
GM — CSF b. Mobilize PBSC peripheral blood stem cells
Platelets | IL-II Thrombocytopenia d/t BM |

Thrombopoietin

Scanned with CamScanner


https://v3.camscanner.com/user/download

ERYTHROPOIETIN 144
— INDOLCATLONS
= Anaumia dlE chronic Kidney digease
Bnoawmia dit BM suppression

=  Qverdose cawmses = Polycymemia
—* DRUG ~— DARBOPOLETIN [ Recombinant Erytiropofetin]

G - CSF § M- CSF

< INDICATLON — Leucopenia dlte anticoncer drugs
—  DRUGS
Q - CSF =  PFLLGRASTIM

PEG FLLGRASTLIM _
T Polyethylene glycol is added

to make them long functional
QM - CSF Z SARGRAMOSTIM

MOLGRAMOSTLM

IL - 11 7 Used For thrombowytopenia dit anticarcer drugs
—> OPRELVE KIN

THROMBOPOLETIN RECEPTOR AGONLSTS =2 used in ITP
—  ROMLPLOSTIM |diopathic thrombocytopenic purpura
ELTROMBO PAG Orally Pag mens oral

Newly discovered drugs

Lusutrombopag = _ .
Avatrombopag In liver disease and also given orally

All the growth factors are given by injection in subcutaneous route
except eltrombopag lusutrombopag and avatrombopag there names
end with pag at the end

2 PrepLadder
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A LY Can kill almost every cell and don't have the ability|to

ADVERSE EFFELTS
1 BM sopression
a2 Plopecia Hair
3 Muoucositig -
4  Hyperuricemia
CELL CMCLE
*  SYNTHETIC PHASE [s]
MmrroTICc PHASE [M]
GAP PHASES (G, & g,]

= Non Seleckive Dwvugs
S phase Spedific DPrugs
™M Phose Specific bDrogs

Diorrhea

179
ANTICANCER DRUGS

differentiate between normal and cancerous cells

-~ DNA Doubled
= DNA reduced to half

™

M s

i

—  bind to DNA
=  inhibit DNA Synmhesis
= inhiblt mitosis

2 PrepLadder
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1 ALKYLATING AGENTS 180
MOA

mc Site of alkylaLh
@ DESTROY DMA -2 N?{- of GuoOonipe

EnLyme
Qukgylexh Ackivakion

DLMERS

ADVERSE EFFECIS

1 BM Supression

2 Plopecia

3 M™Muocositic — Diaurhea
4 Hyperuricemnia

5 2°% Levkemia

6 Sterility

DRUGS:

If — Ifosfamide

Bus - Busulfan

Not - Nitrosoureas

Present - Procarbazine i.e. Carmustin(BCNU), Lomustin(CCNU),Semistin(methyl CCNU)

Text
Take - Temozolomide ex
My — Melphalan, Mechlorethamine
Cycle - Cyclophosphamide (Ifosfamide At any dose can
, ; cause heammorhages
Ifosfamide and Cyclophosphamide: cystitis and
ifosfamide and cyclophosphamide CyClOphgggg?)Tll;j? at figh

l Metabolized to

Acrolein Filter through kidney and comes to
l urinary bladder

causes
Hemorrhagic cystitis (Ifosfamide > Cyclophosphamide)
Prevention of Hemorrhagic cystitis:
e MESNA — MercaptoEthaneSulfoNicAcid

Treatment of Hemorrhagic cystitis:

e Steroids

— Every dose of Ifosfamide should be given with MESNA whereas only
High dose of Cyclophosphamide should be given with MESNA.

2 PrepLadder
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Drugs causing Pulmonary Fibrosis: DRUGS CAUSING PULMONARY-
FIBROSIS

— Cyclophosphamide ; ﬁ
Cyclophosphamide =

— Busulfan

CARmustine : &
— Methotrexate
. BUSulpha H
- Amiodarone s @

N . MethoTRUCKsate $
Bfeomycm {Methotrexate) m

Nitrosoureas : .

- Carmustine (BCNU) T W

- Lomustine (CCNU) BLEOmycin *’))

— Semustine (Methyl CCNU)

Use of Nitrosourea drugs:
— As they can cross Blood Brain Barvier, they are used in Brain tumors.

Side effects:

— Causes Delayed bone marrow suppression and Neutropenia.

Procarbazine:

— causes Disulfiram like reaction i.e., intolerance to alcohol

Temozolomide:
— Drug of choice for GLIOMA.

Melphalan:

- Used in Multiple Myeloma.

2. PLATINOUM COMPOUNDS

DRUGS
CISPLATLN
CARBOPLATIN
OXALIPLATIN = used for COLORECTAL CARCINOMA
MoA = Same as AlKyloLing Agents
RIE = same a$ PlkyloLing Agents
CLSPLATIN

< most emitogenic anticancer drug [poc = B5Hr; H (ondansecron)l
~  nephvotoxic
= ototoxic

2 PrepLadder
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Vomiting: 182
- Early vomiting (<24 hours)
e Drug of choice — 5HTs antagonists (Setron’s) like

Ondansetron, Granisetron.

— Delayed vomiting (>24 hours)

e Drug of choice — Neurokinin / substance P antagonist like
Aprepitant.
Nephrotoxicity:

— Reversible

— Prevention of nephrotoxicity
e Slow intravenous infusion of cisplatin
e Saline loading can be done

e  Amifostine

Ototoxicity:

— lrreversible.
OXALIPLATIN:

— Used in Colorectal carcinoma.

COLDRECTAL CARCINOMA REGLMEN

FOLFOX REGLME FOLFIRL REGQIME
FoLLNIC ACIND FoLLNIC ACID
5-rQ i §-FU ¥
OXALLPLATIN IRINOTECAN

3. ANTLMETARBOLITES
* § PhaSe gpeafic
0. Drugs aFre.ctinq foLIC ACLD METABOLLSM
DrugsS offecking PURINE METABOLLSM
C . prugs O.FFe.c.tInc‘ PYRIMIDINE METHBOLLSM

o

0. DRUGS AFFELCTING FA METABOLISM
FOLIC ACLD SYNTHESIS

PTERLDLNE + PABA + GLUTAMATE
A}
piet  — DIHYDRO FoLte Acad [FH,T [folic Acd ]
METHOTREXATE 4 pHEROSE
TETRA HYDRO FoLIC Acrp [FH, ] L folinic Acid ]
4
DNA

2 PrepLadder

Scanned with CamScanner


https://v3.camscanner.com/user/download

- Pewmetrexate — used in mesothelioma - both causes
- Pralatrexate — peripheral T- cell [ymphoma megaloblastic Anemia
PURINES PYRIMIDINE
Pdenine cytosine
Gquanine Thymine
b. DRUGS AFFECTING PURINE METABOLISM
DRUGS

METHOTREXATE
7 Merhotrexoke Poigoning Ry by FOLINIC ACID | LEUCOVORIN/ CITROVORUM

*  can couse megaloblastic anemia
=  hepokotoxic

= Doc For Choriocortinoma

-+ mC vSed DMARD

USES OF METHOTREXATE:

C - Choriocarcinoma — D.O.C

A — Acute leukemias (ALL, AML)
N = Non-Hodgkin’s [ymphoma
C — Crohn’s disease

E — Ectopic pregnancy

R- Rheumatoid arthritis — D.O.C

ADVERSE EFFECTS OF METHOTREXATE:

- Bone marvow suppression, alopecia, diarvhea, hyperuricemia

- It inhibit folic acid metabolism — causes megaloblastic anemia

- It is hepatotoxic

NEW DHFRase INHIBITORS Pemetrexate is used in Non-small cell lung cancer

6 — MERCAPID PURINE } hepako toxic
6 — THIOGUANINE

CLADRIBRENE = poc For Hoiry cell Leukemia
FLODARABLNE 7 boC For cLL

6 -~ MERLAPTO PURTNE

6 - MERCAPTOPURLNE Xonmiine
l xonmine oxidase i
Deqrc&d akion oric Acid

rl

cl

ALLOPURINOL Combinakion s, & MP dose should be reduced
ALLOPURLNOL comnbinakion 5 PZRTHIOPRINE dose should be reduced
+  CMP 12 the auttive metokolite 0Ff ATAmBiOpTine

183
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C DRUGS AFFECTING PYRILMIDINE MEMABOLISM L
DRULGS

5 — FLUORO LRACIL E5-Fuj/'>" couse Hand g fFoot synhdrome

CAPECLTP BINE =  given orally , metobolfzged o &-FO

GEMCITABINE = Dboc for Pancreaktic carcinoma
CNTARABINE -+  couses cervebellar Side effrecks
—* mic &|e OFf §-FU = Diarrbea

4. DRUGC ACTING ON MLTOTLC SPINDLE
SPLNDLE FORMATION
Polymeriaokion of TopuLiN =  Spindle formokion

Cenktriole
Spindle

> Specific for M=-Phage of cell Gyle

SPINDLE FORMAT” INHIBITORS SPINDLE BREPRKDOWN TNHLBITORS
VINCRISTENE PACLLTAXEL
VIN RLASTLNE
S|IE —* Peripheral hewopolhy SIE = Allergy
SIADH

VINCRISTINE 7  Marrow Sporing anticancer drug
NEW DRUGS WHICH ACT ON MITOTIC SPINDLE:
o Eribulin
o Ixabepilone > M — phase specific
o Estramustine
e ERIBULIN = Inhibit tuBULes

e  Evibulin ] - used (n breast carcinoma
Ixabepilone

Estramustine — used for prostate cancer

5. TOPOLSOMERASE INHIBITORS
— Topoisormerase introduces neqabive coilingS § oid in replicakion

TOPOLSOMERASE 1 INHLBITORS TOPOLSOMERACSE I INHLBLITORS
IRINOTECAN ETOPO.SIDE
*  oused fFor colorectal coarcinornao ANTHRACYCLINES = cardiotoric
POXORUBICIN
DONORUBICIN

Scanned with CamScanner


https://v3.camscanner.com/user/download

ETOPO SLDE =  con couse 2° Levkemia [ Early in Onser]
ANTHRACYCLENES 2  Couse cardiotoxitity
2 prevented by DEXRAZOXANE

— RADIATION RECALL SYNDROME:
If a person had head/neck cancer and treated with radiotherapy

& after emonths we plan for chemotherapy with anthracyclines,
adverse effects (like redness, swelling etc) can be seen in those

areas where radiation was given

6. MISC DRUGS
BLEOMYCLN
= Marrow Sporing
>  cauce pulmonary fibrosic

o Bleomycin Metabolized by bleomycin hydrolase

Deficient at i -y
‘/’/ ‘“‘“ﬁ-ﬁi‘
Lungs Skin
¥ 4
Pulmonary fibrosis Flagellated pigmentation

L - RSPARAGINASE

marrow Sporing

vsed Foy BLL

couase A'l'ue,rtau'

cauge Pcute Pancreakitis

;¢J,~LI

AS5C3

RETLNOLC ACID

= vsed in Awte Promygyeolytic leukermia [My - AmL)
-  adks as maktwrabion agents

THALLDOMIDE

=+ Uged For mukiple myelormg
= Clt in pregnanty

=  cowdse Peripheral newrppotihy
_)

Coaule congtipokion
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ADVERSE EFFECTS OF IMPORTANT ANTI-CANCER DRUGS: 186)

CHEMO - MAN PN [Vincristine
ot vinblastine
= SIAMH

R

» Vincristine 7| — peripheral neuropathy
Vinblastine ] SIADH
o Cisplatin — ototoxicity
Nephrotoxicity
Max vomiting
o  Bleomycin - pulmonary fibrosis
Busulfan :|
o Doxorubicin :] - (DIL) — cardio-toxicity

Daunorubicin

e :l - hepatotoxicity
6-TG

o Cyclophosphamide — hemorrhagic cystitis

TARGETED ANTICANCER DRUGS

SMALL mMOLECULES MONOCLONAL ANTI BORIES
can be @iveny Orally Injeckables

SMALL ™MOLECULES
1. TYROSINE KLNASE 1INHIBITORS

obl @ ber @ @ obl (‘D
®| bcr * SINE —2 CML
KINASE
Chr. 9 ch.aq tq,02 .
PHILADELPHLA
CHRDIMDSOME

= Dpoc for chronic Myeloid Leukemia -7 IMATINIB
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GENERAL PROPERTIES
1. All end T %nib’
A, Orolly efFreckive
3. metoboliged by Mmigosomal emymes

1 omiL
1 = IMATINLE (poc]
N ™ NILOTENLIB
D > DASATLNIB

. LWWUNG cARCLNOMA

After - RFATINLDB
E - ERLOTINLA
' — CERITINID
G =2 GEFTLNIB

3 RENAL CELL CARCINOMA

P =  PA2DOPANIR
A > BXITI NIR
¢ 7 <SORPBRENLEB
S 7 SUNITINIB
HEPRTO cELLULAR CARCINOMA = SORA PFENLSB

5 GIST (Gostro Intestinal Stromal Turmors)]
S >  SUNLTINLB
v - ImATINIG [boc]

R — REGORAFENIR #+  alsp vged For coloredtol courcihoma

¢ MALIGNANT MELANDMA
D — DABREFENLE
v 7 VEMURAFENIB
T 2 TRAMELTENIR

= | MEDULLARY CA OF THYROLD = VANDETANIB
2 PROTEASOME INHEB;TOR&
BORTE ZOMLIB " I0MRBI DRUGS
CARFILZOMIB

IXAZOMIB

7  uLsed for Multiple Myeloma
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3 PARP INHIBIORS [ Poly ADP Ribose Polymerose Inhibitor] 188,
QLAPARIB = uUSed in ovarfonh carcinoma

¥

o -+ ovarion cartunomo. [usel
L

A

[ - Poly

A - ADP

RIB - Ribose Polymerase

4 CNYCLIN DEPENDENT KINASE TINHIBLTOR [CDKI]
PALROCLCLLB =  oral qu For Breost Corcinomo
=  ackg OoNn CDK-4, CDK B

¥ eaL
8 =  Breast canaw Cuse)
o] =~ oral
CICLL BN = cydin dependent Kinage inhibitor

MONO CLONAL ANTLRBODLES
2 end t *men’
2  Iinjecktablec

DRLGS
CETUXLMABR =  uUgted for coloretcal ca
PANTTUMUMAB = vsed For coloreccal
RITUXI MABR =  used For NHL
TRASTU ZUMAB = Uted for RreaSt CA 3 SIE - cardiotoxicity
PERTOZUMAR = wsed for Breost CA
DARATUMUMAB =  uSed For multiple myelona
OLARATL MAR -5  OLged For SOFE tiSlve Sorcomo

IMMUNOSUPPRESSANTS

1. STEROIDS
2. DRUGS TARGETING THE CALLINEURIN PATHINAY

NFRTH Po‘,r
@ 1 calcineurin NERT - Nucleor Fockor ofF
NFAT Lockivel Acktivoked T cel\S
vL 0. CYCLOSPORIME
h it B 8 TACROLLMODS
l b. pAcLLZOMABR
@ IL BASLLIXTMABR
C. STROLIMLS
—
© mroR IMMUNLTY N e
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Q. CYCLOSPORINE £ TACRO LIMULS
“* nephvolboxic
hepatotoxic
Newsotoxic
= » 8p
T sugor
¥ KT
T Lipids
= Hirsuktism 2 coused by Cyclosporine
¢ STROLIMULS € EVEROLIMOLS @ cause BM guppression
3 BANTI METABOLITES
METHOTREXATE
PZATHIOPRINE
MYCOPHENDOWATE MOFETIL
LEFLUNOMIDE
4 M™MONOCLONAL ANTI RODIES
2 monoconal Ab end T *mag’
™AB + Fusion proteins end T € CEPT’
i __ MAB
™
SOURCE
2 Animal  [high risk of allergy]
- Mixfure
- Chimeric -+ end T XI mab’
- Homoanized 2> end T ¢ ZOmab’
- Human 2 end T *omak’
INFLIXIMABR
} chimeric Lhigh risk oF allergy ]
BASTLIXI MAB
TRA STUZLMAR = Humanized
PANLTU MUMAR =+  Human [least risK of allergy]
P e e e PROMS CETUXIMAR
T RILTOXCMAB
TARGET — TU = TUMOR, ThA STUZOMAB
PERTOZUMAR
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-+ _ _ __ mob
1\
TARGET

TU -  Tumor
\%| - Virus

Cl -  Cireulation

BAC — Bacteria

TOX — Toxin

oS - DBone

- TRASTUZUMAB
— PALIVIZUMAB

— ABCIXIMAB
- BEVACIZUMAB

- RAXIBACUMAB

BEZLOTOXUMARB
OBILTOXAXIMAB

— DENOSUMAB

— Breast cancer

- RSV

— Antiplatelet Drug
— Inhibit angiogenesis
— Anthrax

— Pseudomembranous colitis

— Anthrax

— Osteoporosis

190

OC - Over cholesterol — ALIROCUMAB — Hypercholesterolemia
— EVOLOCUMARB
LI - | Immunity — ADALIMUMAB - All are MAb against TNF &
— CERTOLIZUMAB — All are used for RA, Crohn’s
- ETANERCEPT Disease and Psoriasis
— INFLIXIMAB
- GOLIMUMAB
- DACLIZUMAB - MAb against IL-2 R (CD25)
— BASILIXIMAB — For transplantation
— EFALIZUMAB — Used for Psoriasis
— NATALIZUMAB - Used for multiple sclerosis
- ECULIZUMAB — Mab against CS used for PNH
- OMALIZUMAB - Mab against IgE
— For Bronchial Asthma
TNE - 2
IL-l 3 - BANAKINRA
IL-6 H = TOCILLLZUMADR
SARILLMAR 7 uvsed for RA
CO- STEMULATION INHLBITORS -  PBATAEPT =2 uwsed For RA
THA UDOMIDE =  psed for ENL
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