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AnTIHISTAMING  AGENTS

® Antihistaminic ﬂgenfs . More commonll# Known qs Antihistamines
gre class of drugf& used pm‘man‘fy, 0 freot allergfc reactions, .

* Thel, wovk b(é. blocing, the ackon of Histamine , a chemical
in the body that 1s " tnvolved in allergic readions .

® Histamine (s released by immune  System Jh  fesponse to allergens
and Is responsible for many of the symptoms assocroted with
allergies such as i}chs‘ng, : swelh‘ngﬂ and mucug  produdtion .

HistaMINE

e Hisfamine is 0 fype Amine Autocoid hat plaga. several  crucicl
@les In our body_

oT ads as a loal homnone , acdt new the site of synthesis.

o It is stoved In Inactive fom in Sronuks of Mogt (ells € Basophills
and feleased upon Octiuaticn .

CHemMicaL INATURE

* Histamine is an organic nitrogenous Cempound with ﬁ)rmula‘ CsHiNs
o T amposed of an Imidazole Ring € Bhylamine side Chain.

CHa.— CHza — NH

7\
QN,,
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SYNTHESIS
Histamine is demved from amine acid Histidine Jrhraush a  puocess
0 pocess @lled Decorboxylakion, Catolyzed by, enzyme  Histidine
Decarboxylase .

e

N CHa— CH— QO0H N CHa- Q- NH,
'L ’ Histidine. Decarboxylase , l ”

N

H N

STORAGE

o Histamine s stored in the body pimawily within Mogt (el and
Basaphills .

o Jf is stowed In the granules of Mot Gllc € Basophills.

® These nules are mMembsane bound vessides that also contin
Other  chemical mediatoss, fvalued i inflammalosy Sesponses

oIt [c stored in Moyt @ls n complex with “Hepann' (hie in
basophils  stoved 1 complex with * Chondrotin "

® Tissyes that are rich in  Histamines are skin Qostaic and [ntestia)
Mucosq ,lunt],g, liver |, placenm £ neuron® Of CNS.

o Tn sStomach , Histamine is stored in Enferochromaffin - like cells
CECL Cells) +that are found in i muasa,

® Tn (NS, it Is synthesized and released by spedﬁ'c neurons in
bwain 0% neurotrangmitess, |
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ReLense MECHANISM

® Histamire fs released from Mast (ells € Basophills through a
(lled De%mnmahon
® The pwiess ’rvplcollt/ ocurs in fesponses fo an al!er%m 05 Ofher
immune n
®Tp oJlerﬂxc f'EGdTOﬂP:, , Histamine |s often released by ’m‘sgag such
as binding OF alleigen fo TgE anbodies thot are dltached 4o
the sufae Of Mast (ells € Basophills.

Wee. — @ ¥ \\1;( Y

B-Cells \(

ﬂllergens

Degranulation Antigen - Antibody o
o . Binding of TgE Antibody
(Release OF Histamine) TInteraction o SiKfia oF Mast
Cell
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ACTiIoN OF HisTAMINES

® As immune fesponse it Couse Sevewl symptoms such qg “‘*"'“%-
swelling, € Incrensed mucs production .

® Histomine Cause blood Uessels fo dilote € bewme more permesble
This revlls In fncensed blood flow fo the affeded aren . which helps,
immue cells reach the site of infecion or injury - More eficrently

e T aso leadz fo bwnchoconsmchon .

e Tn ctomach It Shmulotes panetal (@l to Sevvete gaihic- acd

T bwun it ads 02 newnotmnamitex and [nvolved 1n rerg;daﬁn%
sleep- woke qydes , apefite € gnitive functions .

HistaMINE METABOLISM

Histamine Mefabolism ocw in the body through two magor pothu
® Oxidalion : By diamino Oxidase (DAG) fo produce Imidazole Acetic Acd
® Methylaon > By Histamine N- MethyHrongferse to produce

N- Methylhstamine .

N' 7\/ NHa

Histamine N -
Mdhqlfransf‘er(ls/ \g‘:mézz (bno)

Ly
(;':5 N- MethylHistamine l\ C dazoleacelic @
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[ CLassiFicamion OF Ammlsmnmesq

Antihistaminic Dru%a @n be mainly classified fnto two l'vpes ]
® H4 Anfagnnis-}
® Ha An’ro%onislr

ANTIHISTAMINES
¥
Hi Antagonist Ho Antagonist
I‘ First Gieneraion - Cimelidine ™

- Diphenhydramine qumchlon‘de* L Famotidine
- Tnprolidine Hydrochloride * L Ranilidine
- Promethazine Hydrochlonde *
- Dimenhydnnale

— Doxylamine Sucinate

~ (Clemastine Fumarate

— Diphenylpyraline Hydrochloride
— Tnpelennamine Hydrochlonde
— Chlorayclizine Hydrochloside.
— Meclizine Hydrachlonde

— Buclizine Hydrochlonde

~ Chlorpheniramine [Maledte

~ Phenidamine Tartarate

~ Tnmeprazine Tartarate.

~ Cyproheptadine  Hydrochloride
- Azolidine Moleote

I— Second Greneralion

- Astemizole

~ Lorokadine

~ Cetnzine

- Levocetnzine

- Cromolyn Sodium
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SAR OF ANTIHISTAMINES

AR N
c—¢
Flr,,/

@ @ ® ©

The General - strucure of Anthistamines consist of :
@ An Ayl Group CArs, Ar)
® (onnecting. Atom (%)
® Alkyl @lroup (t=c)
@ Temninal Nitmgn Alom (NSE) .

AryL Giroups

e Diaryl substitution is  escential for sfgniﬁ‘cnnt Hi am‘nfl\( .

o The maximum onlihistaminic ackivity dependg Upon  co- planmity of
two  arnyl substitudion. |

® Ar (renemlly Phenyl 05 Heferaaryl Group like 2- Ryncyl

@ A, Genenlly Ayl or Aryl Methyl Giroup

Connecting Atom
Tn the studure of Anlihistamines Jhe X Can be :

o X =0( Amino Alkyl Ether Denyative )
o X =N ( Etnylene - Diamene Derivative)
o x=C C Mono- Amino Fopy! Analogw )
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ALkyL (roup

® The (arbon chain in Antilistaminic Drug!, consist of two oOr
maxmum 3 (arbon Olomg

® Mot of the camben aloma h Anlihistamines have Ethylene Chain

] anchinc} of this cwbon chain leads decrease I Antibistamini ¢
Adivity  C exteplion : Promethazine. )

TerMinaL NITROGEN ATOM

o The feminal N- olom ghould be a Terh‘ary amine for moximum
ach'ui’q.

o Tt an be a part of Heferogyclic Rin

e Dimetnyl Substituhon hog maxmum Anhhistaminic Ach'ur'fy.
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Hi ANTAGONIST

® These are the classical Antihistaminic Agemts that blocks physiologic
effecs of Histamine € used in Allergic - (onditions. .

° Thelf block Histamine H1 fecepts n fhe bod‘f'

® Hi Antagonist help reduce symploma associoted  with  Allergic
feacions  Such a8 Itthn'ns, Snezing € Runny Nose.

® AnmSonis’r are offen clossified Into fwo generations

@ First Geeneration H4 Anfagom‘s}s

® Secend  Gieneration H+  Antagonists

First Gieneration H4 Anfagom‘sfs

® These drugs indude medications Iike  Diphenhydramine and
Chlorphawiramfne .

® They @n eax.ily (oss the Blood - Brin Bawier € may (use
Drowsiness or Sedolion @s @ side effedt .

® These. dnygg Indudes -

@ Diphenhydamine  Hydrochlosde * @ Budizne Hydrochiomide

@ Tnpnlidine Hydrchionde * @ (horpheniamine  Moleate
® Promethazine Hydrochlooide ® @ Phenidamine Tastuote
@ Dimenhydnnate @ Timgmane Tartorale
® Doxylamine  Suainate ® Qpsoneptacine Tatomte
© (lemastin  Fumarate Azatidine  Maleate

® Diphenylpyraline Hydrochiooide
Tipelennamine. - Hydrchlonide
® (hlomyclizine  Hydrochlovide
Medizine Hydrochlovide
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® _DIPHENHYORAMINE  HypROCHLORIOE

Diphahydrqmine is a fist Qeneration  Anfinistamine  which |5
mainly used for trepling. seasonol Ollergies, but it also exhibits
Antiemetic , Anfi- Parkinson , Anthussive <€ qunoh‘c Properties .

Mechanism of Action

® Diphenhydramine acs a2 a compefitve Antagonist at Hi Receptor

® Tt reverse the effed of the Histamine on cpillames, feducing,
allergic  feadion  Sympfoms.

® Tt woks on Hi- Reeeplers found on the respirafory Smooth musdes,
vasadar endothdial @ls , GIT , (ardiae Tissue, Immune @lls, Utens,
and (NS Neurons .

ProPerh‘es
e Tt ocws 0s @ White chfne Powder.
e T ic colwle in water £ alwhal. | | |
e T is stored in well closed dark colowred hgnf resistant @nkainer,
o Ti s wdl absovbed fsom GIT .
o 1:; is metobolized and Secreted i Uine 0s Melabaite  Qpyugate .
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Synthesis

CH
CH:L L

7/
/ l.vghf CHBr + HO—%_%_N\%

(Dimethylamino - @
(Dipheny! Methane) ~ (Dipheny! Bmmo@

Na,(03 - HBr

Y

@ @ CH
/ 3
010‘01::'0"2-[\{- HCI HCO N 7

e CHO = CHa- CHa = N -
CHs

(Dphentydramine. Hyarochionde> (Diptentycramin &)

Uses :
o Tt used for preventing. and  curing. naused , vomiing. & dizziness
mused by motion  Sidness . o o
o It an olléo be used 08 Anlitussive, Anfipowkinson <€ Sedobve drug, .
o T s used for treotment of Ollergies.
o T (on oko be used for trealment of Tnsomnia
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@ TriPROLIDINE HYDROCHLORIDE

It 15 o sedoling. Antihistaminic drg. used in vanous type of
Cod £ ollegy Medicokions fo releiie allergy 2ymproms and to
0id in sleep

\
QO

e HCI

CHs

Mechanism OFf AcHon
® Tn‘P"trolfdine hydrochlonide binds fo Hi fereptors ond Inhibits  the
action of Histamine , thus temposmly releam'n% the symptomg

Of Histamine
o Tt is obsosbed by @IT, metabolised bﬂ @ubory lohion € excreteq

*hmugh unne

Properties
e Tis whie c-ndzinlh‘nc powdey insoluble 1 ether , soluble in Waker
e Tt have unpleo&m odous .
o Tone fovm is more achve .
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Sg’nihesfs

f /T
cm—@C—CHz + HCHO + HN
.
1-P- N idi
P- Tolyethonone 1 Mannich Readion (Pymolidine

Br
Q
] / ' N \
C= (Ha-GH2.=N +
2 ol W O

@eﬂl?l 3- qum“dinapropl‘q)@ ( Q-Bmmopvﬁdlhe )

LifHa LNu- Addition

?H
CHs _@ C— CHa— CH?-“N\/_]

7 N
- |
l Dehydrakion

- e Do |
015,{:_>—c—m CHa N\_J
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Uses
® Tt is ued for frealment of vanous allergic conditions,
o Tt glso osed in Combinakion with cold drugﬂ, to get fetef fiom Fever.
e T heps rdeive symptoma Such as Sneezing, , funny Nose "H"{
or w @jes € Nasol congestion .
o Tt often used -in Combinaion with other drugs such os pseudoepheciine
n #eah‘n%, Aymploms,  feloled fo cold and allergies .
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(@) PROMETHAZINE HYDROCHLORIDE

Promethazine Hydrchlonde is the Hydrochlowide saolt fosm of
promethazine | which 1s pheno}hiazl‘ne dewvahve ham'n% Anhinistaminic
sedalive and antiemetic  propesties.

L0
.

HyC T

N
Ctis i \C H3

Mechanism OF Action

o Tt ads pm‘man‘ly as Hi reeplos on’ragnnfs’r and 0lro howe
modemte  Anticholinergic Ach‘ui}y.

o Tt also have weok fo modemte affnity for Dopamine , Semtonin

or adrenefgic feepios 0% an’ra%om‘ﬂ

Properhes
eTt s a whte or Pole yellow Cl\dﬁinllme Powdew
o Is souble In waler | | |
o Tt ic sored In well Closed, Alr hghlr, lignt resistont @ntanes’,
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Synthesis

CLO = OO0

! \

Phenothiazine I
¥

OO o= g
-Nact  Cl—CHa-CH— N
N l \ CHs
f\g
@ 2- (N,N Dimethyl) Amina Fropy
/ \Cﬂs Chlcnde

Uses

o Tt is used as <edahve for {retment of ihsomnia.

1 on olso be used 03 Antiemehic Agent.

Tt is alsg used for Anaesthehc premedication +hmu9h I'M- with
Thiotgh Atropine £ meperidine. .
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@ ODIMENHYDRINATE

Dimenhydninate Is a combination drug. 0s # compoises -of
Diphenhydramine  (53-55:57.) and 8- Chortheophylline Cnot less
than 44-437) In solt fom , @lated on dred bass

= -

Hs

i © 9
O-Lo-acannl™ | 100
CHs )\N >‘Cl
N
0 [} e
Chs

@eﬂhydm@ @Chlor’rtmph@

Mechanmism Of Achion

o The exad mechanism Of Dimenhydnnate is not known .

o Tts effect 18 poubobly du to Hi An+a%om‘sm in vesibuar Lytem
In bradn

o TF qds as a (ompelihve antagonisP of Hi reeptors found M
Human Bsuin.

Uses
o Tt {s used for pwmﬁn% Motion Sickness , Nausea 4 Uomih‘n%,

® T} helps In treakment of Ear Can?esh‘on
e T |s ued for vestouar disovders
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© DOXVLAMINE SUCCINATE

® Doxylamine Succinate s a pyndine denvakive Hi Antagonist hauin%
Sedalive prnperlies.

o Il Compld-e,llf blocks H1 rleptors, € (ontrols Al!erﬂic reactions,

® It also prevents pmh and ikhing of skn € muous membsone

Induced bH Histamine.

CH o]

| 3 /Gh OH
C—0- CH:."CH:.'N\ . HO

i (Hs

0

Mechanism Of Action
e Tt is a Compelitve antagonist of Ht Reeptus
e T 2nows Anthistaminic ond sedave effect
® T olso slignly antagonises the Mogawanic Acelyicholine  receptoss

Uses
ot relives the sympoms of Allergy, Fever € Gommon @id .

o Tt relieves snm‘n%. unny nose: wa}ay eyes € Skin mih.
Tt is used for ’frealfn% insoMnia .
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© CiLeMAsTINE FUMARATE

® (lemostine fumarate 1S the Fumanc acd salb of Clemagtine
® Tt js an Antfinistamine hauinq“ Antimagawanic € moderate sedalive

popetties .

CHs
|
a@c-—o-%—cm—[ ) ] - CH — CooH

| I
<R

Mechanism OF Adlion

Clemaghne s a seledive Hi Antagonist . T bds to H1 Receplons
ond blocks the adion of Histamine , thus temporanly relemfn%
the negmiue symploms  caysed by Histamine .

Uses
e Tt is an Antinistamine nauin(&. Antimascuranic € Moderate  sedative

propeﬁﬁes
o T Is used for treatment of allergic conditions,  Auch a&  (opuctivitis ,

utiaaria efc.
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@ DIPHENYLPYRALINE  HYDROCHLORIDE

® T is an Anfihistamine used for trealing. Alergy by Competing.
with Histamine 1o bind to the Hi feeptor .
Tt is a potent Anlibistaminic Agent

Mechanism Of Adion
o Tt is used for trenling. Alerqies S it competes with Histamine
for binding. on Hi receptors 0N effedor s . |
o After binding. it suppreses the Histaminic effds | thus Causing,
temporary reief fiom Allergic - Symptoms .

Uses
o T is used for freatin Alla(&ic Rhiniki's .
o T is oo used for reament of hay fever.
o T is used for ireatment oF aller(ajc skin disorders .

NOTES : IMPERFECTPHARMACY.IN



TRIPELENNAMINE  HYDROCHLORIDE

® Tnpelennamine s on ethylenediamene denvalive having, At~
Hl‘staminergic Pmpedy.

® Tiipelennamine Hydrodhloride 15 Hydrochlonde salt of  Tripelennamine

N
|

N

CHs 4 \Gb

Medhanism  0f Adion
Thpelennamine  binds to H4 receptor € blocks the adion of Histamine
thus  temposanly - feletving, the negative - gymploma, (lused by

Histamine .

Uses

o T +tents the Condition of Upper respmfory fract .
o Tt freleves Sheezing., funny nNose ,|+mm%, wotery ~ eyes ,

roghes Gnd other symfmms- of allaw £ common ld,
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(® ChioreyciziNE  HYDROCHLORIDE

Chlorcqch‘za‘ne s a firt gmerah‘on Antihistamine bejongl‘ng. to
Phenypiperazine  Class

A

Ct

Mechamsm OF Adion

o (hlorgyclizine hyarochlonde binds 1o Hy feeptey and Dloda the
acion of Histamine .
o T also have <ome Antimosauanic ach'vr'hf.

Uses

o Tt s used for trealment of Allergfc symptoms.
Tt mn olso be used 0% Anh‘cho!ineuafc € Antiemefic Agent .
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@© MecLizINE HYDROCHLORIOE

Medizine Hl,drochloride IS +he qurochlon‘de salt of Medizine .
which 1s a Synthelic piperazine hOUI'nfj,, Anti - emelic | sadalive
and Hi antagonistic - propesties .

H
N
Cl—< >—C—N\__/N—Gh—Q * QHCI - Hy0

@ o

Mechanism OF Adion

® Mediziie Hydrochlonde inhbits the Hi Reeptovs .
® Tt prevenls Histamine actiong on  Gapillavies | Brondhial <
Gragtrointestinal - smooth  Musdles.

_Uses

o TFis used for fresting. motion Sickness .

Tt s saFelq used In realment OF nausea in pregoancy.
Tt is also used as Antemetic , Loal Anqesthefics
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@ BucuziNE HYDROCHLORIDE

Budizine Hydrochlonde Is the Hydrochlonde salt form of Buclizine
T s q PI‘Pemzine Wt reeptor antagonist

CCow s)s

N

()
¢

Cl

Mechonism OF Achon
o Budizne blocks the histomine receptors in the vomiting, centers
and decrenses the achivity alon these  pathw
® Buclizine oleo has Antichalinergic propesties and blocks the Moscumnic

Receptors .

Uses
LR[S hl'ghly ipid - soluble ond @n coss blood bwdn bavsier,

g0 it s used 4y (NS Depsesant .
o Tt is used o Antihistamine , Anhi- Cholm%fc <€ |ocl Ancesthelics
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@ CHLORPHENIRAMINE MALEATE

® Chlorpheniramine Maleate 1S a Hi feceptors Antaganist
® T js usad in trentment Of vanous Allemic Reachons .

CHs —
ct —@— oH-Ca— =N . [T O
3

¢
N@ CH — (CooH

Mechanismm OF Action

(hlorpheniramine s 0 typl H1 - receplor anfaganr‘sf and lend
fo temporary (elief fiom the Sympfoms, @used by Hitamine

Uses

o T is used for relieving, the sSymptoms of Allergy , common @k
mahes | watery  Qyes, lichy Mose efe.

o often used In Combinafion with Other druq;s such as  Hydroadone,
Phawlpnopono\aml‘ne elc .
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@ PuenDAMINE TARTARATE

® Phenidamine Tartarate is a firct qeneruh‘on Ankihistamine dm%.

® It exibits apetite depsessont property  and having, efleds o
nﬂhlmlh{ -Ocurm% histamine in the body

‘ OIH OH
. n—CHs . HOOC - (Y- CIH-COOH

Mechanism _Of Adton

Phenidamine  Tartarate ~ onfagonizes the  phamaclogical - action
of Antihistomines by bl‘ndfng. on Hi reeptoy <€ redues the
ﬁﬂe[(ﬂic reacions,  (wsed by Anfihistamine

Uses
Tis Used for releiving gymploma of sneezing, , unny fose.
iching. Walery eyes fshes € Common @d.
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(4)_TRiMEPRAZINE TARTARATE

e T} s ¢ pheno’rhlhzine denvalive € a fortarale salf
® It Is an ankhistaminic dagent olko ads as  sedalive, Hypnokic
Or anhemehc .

o
!
/Y\N . H00C — CH- CH — o

Chs Gls

Mechanism Qf Adion
e Timepvuzine Tartarake IS G (ompetitive  anfogonist of - feceptor”
® T binde on Hi receplor £ blocke the efict of Histamine .

Uses
o Tt s used alone or alonc'L with  coshcosteroid 1~ controlling,

Alle[%fc or |‘nﬁamma}nry psoblems,
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(13 _CyPROHEPTADINE HYDROCHLORIOE

Tt s o firct %_eﬂerah'on Antihistamine haw‘nqﬁ Serotonin - Anfa%pnisi
and lclum channel blodq'n?r achvibies .

g-z

Mechanism Of Action

oTH s a pofen’r anm%om's’r of Hy recepror

e In high @nentrahon it algo hoy - anticholineruc and  anhidopaminergic
Och‘uiw e

Uses
o is used for h@h‘n}% varous  allemgic  condhions,
oTi is olso Used os Apitite stimulont .
o Tt olso hawe some anfiserotonin adfuily_
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(© AzATADINE MALEATE

e Azaladine Maleale Is a first genefah‘on Anhihistamine.
o T is dimaleate salt of Azoladin€ .

(€153
|
N 0
l OH OH
OH OH
N
o 0 0
S
Mechonism OF Adion

T ods (S 0 polent Hi receplos Ontagomist .
Tt blods Ht Teeplos £ raduces effed of Histomine

Uses

o Tt is used for treatment of uppes Tespimtony mucosa] - ongestion .
o T is wed fos treiment of aller%l'c thinikis ,
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SECOND GEN Hi ANTAGONIST

® These are the new genemhbn antthistamine  ( H4 Antagonict) that
are less Ifkeil, to coss the Blood Brain Bamer reguﬁng, a
minimal  sedation .

® They are deel'gnaj o poovide effedive  relief  fom allergy
symptoms  wih fever sedolive effeds compared fo Fird Gen
Antihistamines .

® These qu& Generally indude -

O Astemizole

@ Laratidine

@ (etnzine

© \evocerizine

® (omalyn Sodium

@ ASTEMIZOLE
® Astemizole IS @ potent anhhistaminic (]f&ﬂﬁ hauu‘n% longer duration

ofF oction. |
o At higher doses | it uses qmythmios due to which It Wk

withdown foom the  masket by monufadwrer 1 199 .

N
\\
©:N>'“"'< :N'C"z“mz—rons

[
CHa

-

F
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Mechanism OF Action
® I} ads bl{ mmpeh'ntfi;ﬂwil'h Histamine. for b!‘ndl‘n(}_‘ on Hi reeptors
sites in the GuT, S , loge Blood Uessels, Bronchial Musdles .
® Sine Ademizole does not Cross the blood bwoin  bawwier emul};

it binds to the peripheral Hi fereptoss .

Uses
T is used for reoling. allerglc symptoms Such as Rhintis &
(onjuctivitis .
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@ LorATIDINE

® loratidine s an azo fsomes of (ypwoheplidine .
e Tt s a sewnd (aenemhbn H4 Antagonist € often ueed for
rela'ut‘n(} the symptoms  Of Allelgl‘c Rhinihs < Urhcana

Mechanism OF Action
Tt s a (ompetihve anlm}om's’r of Histamine at lpea‘merul Hi feeptos.
e T innibitc the adion OF ~Histomine € femposasily [feleives nosal
Conqesh‘on £ Uolery €yes Coused by Histamine,

Uses
o T ic often usad in combinalion with pseudoephedsine for  {reaiment
of Seasonal aller%fc hinitis .
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@ CeTRIZINE

® (elirizine Is an orally acive Second generakion Hy An’ragom's}.
o Ti Pene{-rokes brain POOﬂl{ but wn cwuge Mild Sedotion.

Medanism Of Adion

e T maily 0ds by seledive inhibition of Rempheral Ht reeptoxs.
Tt has long. durhon of achon - fopid onget of adidy .

Uses

oTi is used for trealment of Seasonal aller%fc rhinitis .

o T offen used for treotment of vanous alleigic Sympiome
like funny nose , ih:ht'n%,. Skin floghey etc.
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@ LEVOCETIRIZINE

o It is levorotatory enantiomer of (etrizine

® Tt is thity tmes more acive than dextro fosm

o Tt i rapdly obsosbed ofter oral administofion € poory Melabolized
thus  2hows lon%er durchon of achon.

=
i C—N"  N= Cia— CHa— O — CHaCOOH

O

Medanism OF Adhon

o |ewocetimizine IS adive enanhomer Of (etnzine .
o Ts affnty for W reeplos fs twie than thot of cefisizine.

® It Seletiely binds to Hi repy ond ontagonize fhe offed
of Histamine

Uses
o T is used for trenting. gymprome felated fo Seusono| allergies

in adute ond childieng of 6 yeurs of age and above .
o Tt is used for fraing, symplome ke wokeny eyes, mumny fose

elc.
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S CroMoLyn S0DIUM

® (omolyn Sodium 1s the sodium salt fom of Comolyn.

° AHhouqh we are Sh:dw'ng. this dm(&, under Antinistamines, but
Actuolly It Isa Mast (el Stabilizer.

® Tt has Anh- r'nﬂammah:mf achivity

® Tt stabilizes the magt @l , hence inhibits the release of Histamine |
leukotienes and  Other  inflammatosy mediatoss that  Cuwses

hqpersemiﬁu‘m’y reaction ..

N 9 0/\(\0 0
0
0 0

Mechanism OF Achion
e Cromolyn Sodium prevents the degponulakion of Mogt (dis , and
thus  prevents eleoge of Histamine <€ Other !nﬂqmma}ory ubstanes .

o Tt ads by fnhibih‘nra\ colciam  Influx .

Uses

® T\ s used for fretment of buondiol asthama .
® Tic nosal Soluion fs used for aJIerﬂxt: thinikis .
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| H2 AnTAGONIST I

® Ho Anfaganl's,’r, also known as Ha blockers , gre a closs of
medications that redue Stomach qad producHon by blo:h'na
Histamine Ha receptors on cells in  stomach h‘m‘nﬂ.
® The Mo Rexeptors pvesent on panetol cells of stomach .
® Ha Antagonists help deceases acid production .
® These dgz are Commonly used to treat condifions related 1o
excess stomach acid such 0% GERD disease , Peplic Ulcers
Zolll‘nger - Ellison Syndrome etc.
® Tn H, Antagonists we have to study about
@ Cimetidine *
® Famotidine
® Ronttidine

!

MEcHANISM  OF AcTion

® The H2 Antagonist are compefiiive
antagonist Of Histamine af Ha receptor
in parietal Cells.

e Hz Antagonist binds with Ha Ha N
receptor € block the Histamine  Receptor s+ C
from binding on Ha reeptor

ﬁ

Kkt

, Gastrin /S a—H
® |lhen Histamine Is unable to >Gq+Cq=* (hastric
bind to Ha receplor , parietal Ach Proton
@s do not reeive the signal fo Pump

pmduce £ setiete gaz,fn'c acid , A% a J

feswt Querall acid produdion Is  (educed
|
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SAR OF Ha ANTAGONIST

e The Ha receptor antagonist were the result of internalional madifiafion
of Histamine Stucure € deliberate search for a chemfccdty elated
substane that woud ad ox a cmpefitive inhibitor OF Ha Rereptos.

R . , Chain — N

NH\/N

® Imidazole fing is noi the only required ring for  compefitive Cutaganism
of Histamine Ha receptoy.

o Other heterocydic fing. C Fuan, Thiophene, Thiazole) etc. that Inhance the
potenay and 5ela:liui9 of Ha - reeeplor Ontagonism Can be usd

¢ The nng and teminal nimgen shoud be Separated by o leagt 4
cabon  ofom for optimum  antagonist Py n

e The teominal nl"rmgen group Should  be Polar, Non basic for maximum
anlﬂgan“rsh‘c Clch'uiﬂ( .
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@ CMETIDINE

® (imetidine Wwes the fist agent fo be Clinicolly used as an Ha
Aningonis’r | . |

Cimetidine  competitively inhibits  the bmdmg of Histamine 4o Ha.
Receptors £ P’Eeua\fs Sos'm'c acid  secretion .

N

<HN Ctts
"I/s\/\:)l\n/cus

Medanism OF Adion
o (imetidine blocks the histamine effects by bq‘ndfng on Hax
[ 13 ks on Pan‘e+oJ clls of stomach . | |
o Detflzpb’ro Jhis  Competitive  Inhibition amounl of gﬂﬂnc acid
serretion go&hic volume and addih, is faduced -

Pmpgﬁes
o It |s a whte talline Powder. |
Tt s Souble !‘na?fa!er # span'n Soluble 1n elfhcu?ol : )
e Tt ic stored o a dak Plafe in well dosed air ﬁgm conditioney”.
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SYNTHESIS

CHs ;

NH\/N

(00GHg

Byl S- Methyl - 1H-
imidazole - 4- corboxylote

N’ﬁﬂ
mﬁ/l\ah t
@ql Thiocyanoimico ccu@

+  ChsNm
NE N u\%v

1—%&
G s___ s/\/u\/NHCHg
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Uses
® Tt |s used to treat vanows types of wlers, .
T 1 used for ﬁeoﬂna;ihe conditons, i which too much acd

s secteted Dy the Stomach.
ol s alo used for h‘eaﬁn% acid- refiux disorders like GERD |

peplic Weer disense Heartburn  etc.
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@ _FAMOTIDINE

Famotidine Is O compelive Ha feeplor antagonict and its
Main  pharmacological efflect 1S inhibition of Quafric - secrefion

HN \J’TN\{/NJ/\SKI

NSONH,

Mehonism OF Adion

* Famotidine blocks the histamine effects by campeﬁh‘ueh/ binding. to
Ha rfeeplor found on parielal Gl of Stomach.

o This Compelitive  inhibition  reduces jc add Secetion | Gusiric volume,
oadiy and amount of faasm'c dad  produced in yesponse fo
stimulus, I‘ndudl'n% food , (ffiene, Insulin etc.

Uses
e Tt Is used for hmh‘n% stomach 2 intestinal  ulers, |
o T is used in the frealment of Zollinger- Elison  Syndome .

® T} is used 0 fredt GERD .
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@ RANITIOINE

® Rantidioe is a non- imidazole Hz receptor blocker.
® T is usal for dreating. qostrointestinal - ulcers,

Mechanism OF Adion

Ranitidine feduces nomol ax wel ax meol- stimuloted acid Secrehon
of ocd by Pan‘elul @lls by two Mehanism |

® Histamine Is fdesed by EcL Cells in Stomach s poevented fsom
blndrn% to Ha reeptoy on poretel @ls fhat stimulate  aad
Secretion .

o lihen Ha feepioy Qre bloded | substonces promoting, acicl  Secrefion
(eq- Gostin 2 Acelyichoin) ave a devented  effd On  parietaf
cls,

Uses

o T i used for treting, Uleera -2 GERD .
o T ic wal in voviows nditon in which stomach produces foo
much ocid .
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I GAstriCc ProTon Pume INHIBITO_&S]

o Gashic Poton Pump Tnhibitorz are the class of drugs thab are
used o ntol the gas,ln‘c acd <€ uleers .

® They work by l'nhibiﬁn%, the proton pump in %am‘c pariel}uj cellr
which is fesponsible for - secrefing. Hydrochlowic acid CHel) in fhe
stomach .

o The redudion in add @n help manage Condiiona Such ox

- Glostmesophageal Reflux Diseoge

- Peplic Uleer Disense

- Zdﬁnge; - Ellison Syndrome efe.

MecHanism  OF AcTion
® Guasfic proton pump. inhibitor® WOBk
efically targeting. - inhibitin
by spedfically targeting. ¢ r R

the poton. purp ot Is HY/ k¥
ATPoge enzl.lmﬁ IO(II}Ed in QOS.MC CO‘._ L+ (0g 4 HaO
eta] @ls of stomach h‘ninfan. éa

* By birdn‘ng fo the Prorcn pump . Hio; 3
the PPIs effech‘ueh, block its ab‘.h‘w J \ u
fo exchange pofassium for Hydrogen HCOs- Wt '
jong . P I -

e The inhibition of P’UO\'OH pump Is i . ST
freversible . New profon pumps L

nedz. fo be synthesizd by panetol

@l fo redore add secretion , that con Panetal  Cells

toke Severdl daH& . Henee PPIs have
a Prolonged durahon OF adhon .
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CLASSIFICATION

® Profon Pump Tnhbitorz Qre prodruge , means they are inhiolly

Inackve -

o The(f are obsosoed info the bloodstream 2 then converted into

their active fosm in the highl

acidic enviconment of Stemach

® The proton pump inhibitora. are classified 0% follows, :

O LT
N \Cﬂa \N

ORsx

DRrues X R4 Ra Rs Ra
Omeprazole | CH | OCHs | CHs | (Hs CHs
Lansoprazole | CH H CHs (HaCFs H
Rabeprazole | CH | H Cis | [onadsocis | H
Pantoprazole | CH | OGHF. | Octs | CHs H
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® OMEPRAZOLE

® Omeprazole s a  medicokion that belonge o 0 cos of dugs
known 02 Prolon Rmp Inhibitoss (PPIs) .

e Ttis a powefl inhibitos of gosnc aad . that lntany inhibits
HO secretion , Doth resﬁn% 08 Wwel ox food =timulaled .

OCHs
CH
CHy

CcO CH
Hs N\ ﬁ 5
] I >S5S\
NH

Mechanism OF Action

® Omeprozole. IS 0 Selechive and fiveversible profon pump inhibitor .

e Tt suppsesses ﬂm,’m'c acid  secretion by l‘nhibiHm}_ Ht/ k' ATPase
In qostnc paretol Gl

*B Om'nta,, Spéﬁﬁcalllf on the pwton  pump it blocks final
szep in " acid - production ¢ feduces Gostic aa‘dn‘h{.

Uses

o for treatment OF GERD

® for treatment OfF Gastic 2 Duodenal Ulers .

® To releive Heartburn

o promote the healin?. of Ermsive aesophagih‘s.
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@ LANSOPRAZOLE

e lansopruzole fs 0 Subsfitured benzimidazole prodng, having seledive
and  ieversible pioton pump inhibitor advity .

® It prevenls produdion of acid In the 2tomach .

N OCHs — Crs

Ny © al
\>_ ‘g \ = ,
NH c"’s N

Mechanism OF Achon

o It Suppmesses  gadinic acd Seelion by r'nhibih'n%\ Ht/kt ATPase.
enzyme  System af the furfoce of giﬁc paietol @"{

e Tt hog higher orol  bioavallibili r onset of achon
€ sligntly ~ longer 172 Han omepstzole .

Uses
o T ic usd for freating. acd- reflux disorders (like GERD) .
o s used for ireatment of NsAIDs Mdued Gosiric ulcers.
e Treatment of Heatbum .
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(® RABEPRAZOLE

* Robepwazole (s an antiulcer drug that bloks H(te AtRme.
® Tt is absovbed € Metabolized in liver by oxidakion.

OCHa= CHz = CHy — OCHs3

@N:y L?\ c:m

Mechanism OF Action
Rabeprazole Suppresses (ostic aad secrefion by inhibiting  H/ k!
ATPase  enzyme  Sygtem

Uses
e In (MERD
o Tn severe ercsive esophagjh‘s
°* T zoln‘n%er - Ellison gyndrome.
® Tn duodenal Weerz
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@ PenTOPRAZOLE

8 Penh)prazole IS a proton pump inhibitor  similar o Omeprazole .

o T worke by dmmnia;he amount Of acid produced in the
Stomach € used 1o onditiona. ivoluing. exess  stomadh
add .

OWis
OCHs

OCHFy _ N 0 =
N \Cﬂz N
H

Mechanism OF Achon

® Penbpramte‘s mechonism oF action involues fnhqbih‘n%_ the
proton  pum in the ponelol clls.
e This leads fo Inhibition of gazfric acid  Secretion .

Uses

o Treatment of GERD
® Treaiment of Zolh‘ngef- Ellison  Syndrome .

o Treotment of emsive Oesophuﬂl‘h‘s
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ANTINEOPLASTIC AGENTS

e Anthineoplastic Agents are the dmga that are used to freat caner.

e Antineoplastic Agents are also known as Anticancer | Chemotherapy
or (cytotoxic dru%g . |

o Thet; work by fargeting. and kilh‘n(a, concer cells by mhibiﬁn%
their qmun‘h and Proli eralion .

o They wok hrough  different mechanisms dependin%, on their class

and type.

® (Cancer is Q Very senous disease charactenized by unconirolled
gowth 2 spread of abnomal cells in the bOdll.

o fhese abnormal cdls @n fom Tumour <€ spread througbou the
body via Dlood < lymphatic ~ system. q

o (pneer @n stut olmost anywhere N the human badt/ <€ Qlfen
named affer organ of type of cdl where [ Stofe , Suh a8
Breast (ancer , Lung_ (Cancer. )

® (ther tems like Neoplosm € Tumowr are algo used tor (aneer,
however ‘fhexf have Sli%ht different mmin%_
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TUMOUR

e A Tumour is an abnomal growth oF cells that fomz o Mass
or Lump.

e (on be classified fnto fwo types
@Benign Tumour
@ Malignant Tumour

BenigN TuMOUR MALIGNANT TuMOuR

® T (s a Non- Gincerous Tumour | ® Tt is a Cancerous Tumour
® T generolly doesnt Spread ® T spreads to other pasrt of

to other parts 0 body bodl, *Ihfouqb Bloodstream
or Lympholic System.
* Tt @n be ey rfemoved Tt an not be eully
through  surgery femoved .

CLASSIFICATION OF CANCER

On the basis of tssue involved it cn be cClassibed into

following. fypes -

® (orcinomas
® Sqramas
® |eukamias
® |ymphomass
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© _CARCINOMAS
® (ancer that originates In epithelial cells . which line the inner

2 ouker surfaes OF body -
® Example ' Breost (oncer , Lung. (ancer etc.

® SARCOMAS

o These are the concer thal anises from connechive fissues .
[ EXGMP[C . BOT}E, Musde , Joints efc.

® LEukAMIAS

o Tt is also known as Blood @ncer.
o Tt begu‘ns when heallhy blood ¢l Changes € quow uncontrollagly -

@ LYMPHOMAS
o (Concer that originates in the lymphatic System .
® Bxample * Hodgkins Lymphoma
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CAusEs

Cancer s Oflen used by changes (mutodions) in the ONA within
cells . which lead 1o unconirolled cell division grom}h_

These mulafione @n be inggered by vanous facors as follows *
Glenetic Mutalions

Environmental - Exposures

Smoldn%

Alohol

Virus, Bactena, farasites

Hormonal Imbalances

SIGN € SYMPTOMS
* Fatigue
® Weight Changes
® Skin Changes
® Bowel Ch
® Persistent Coug.h
o Bleahn‘ng. Trouble
® Fever/ Night Sweats

TREATMENT
* Surgery
® (hemotherapy
e Radiation Thergpy e€fc.
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[ALkyLATING AGENTS |

® Allylating. Agents dre a type of Antineoplostic dug. used in
cancer treatment .

o 1hey are the oOldest and most usefu Antineoplogic dru?g

o Thel{ work by directy domagin% the DNA within Caner clls, .

e Effectveness of Alkylaling. Agents as Anficancer Druga wax
nfimed by dinical fnolz In middle 1940s .

* They ore often used in treolment of various types of cancer
because they an Target (apidly divu‘clt'n$ concer cells. |

CLASSIFICATION
Alkqlah‘ng Agents are Classified 02 follows :

@ Nitrogen Mustards @ Nitroscureas
® Mechlorethomine ® (amustine
® Cyclophosphamide * lomustine
® (Chlorambycil

® Melpholon ©® Triazine

¢ Tfosfamide ® Dacarbazine

@ Ethyleneimine
® Thiotepa

@ Alkyl Sulfonate
® Busulfan
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MecHanisM  OF AcTION

® Alkylaling. Agents afe a closs of  chemotherapy .dm +ha:}‘
wosk by addinq. alkyl - groups to DNA , which Inter with
DNA feplicolion € frangeription .

® Here's a detalled Ovenview Of their mechanism of adion -

O _Alkylation

® Alkyloling Agenls trangfer an alkyl  group ( typically - methye
or ethyl) to the DNA moleule .

o This usually ocws of the N# postion of Guanine  boges
leading to the fomotion of N-# alkydguanine .

® First these H!kqlah'n% Agents (specially Nifrogen [Mustarda dervaives )
Undetgoes  intermolecular cyclizakion to  fosm ~Azirdinium Ton.

(Ha — CH2-CJ CH
/ 5 +
CHS"N\ CHs—N<I + Cl-
CHa— CHa - CI

CHa— CH2 = CI

m (Aziridinium Ton)

e By this reaction , fetiory amite K& Converted fo an ungtoble
quotemary ~ ommonium  Compound which react by Emm'n%
@vbonium  fon .
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® Now this unstable qualenary ammonium compound  alkylates
two  quonine bases of T N alom

CHa
0
' N
O
H.,N)\N N\

0
CHa
+ / N
CHs — N -
o <!H a + 29 & || ™
l * :“1 /
CHa— CHy— C| N NHa,
l
"
CHp — N— (Ha
l |
CHa,

| 0
<Nrk""|
b N/L NHa

(n% Interstrand Crosslinked  DNA)

@ Cross Linkin%_

o The alkyl qoups fosm uolent bond belween different DNA stronds,
Cinterstrand ~ cross Iinkin%) or within 2ame frand Cintra&hrand (oSS

ll'nkin%,) ;

o This prevenfs separafion OF DNA sfunds Neressany for replicakion €

ﬁnngcn‘ph'on :
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® DNA Damaqe

o The alkylaion Of DNA (uses Stucural distotions and breoks
in the DNA.

e This breoks leads to erors dunh% DNA - replication € evenfually
leads to @l death .

@ Cell Death
Ulhimately , the acumulotion of DNA damuge £ l'nabl'll'l'y fo repar
it lead to el death , pasticulasly in rapidly dividing, - @ancer
cells

NOTES : IMPERFECTPHARMACY.IN



DRuGs In QurR SYLLABUS

In ow syllabus, we have to study about ‘rrolloun'nﬂ~ duge
® Mechlorethamine *
® (yclophosphamide.
® Melphalan
® (hlorambucil
® Busufan

® Thiotepa

(@ MECHLORE THAMINE

® Tt is olso known ag Mustine HC |
®* Tt 2 firgt nitragen mustard and  hi ly reactive in nakure
* Tt is adminigered by IV rfodte ( Tnitauenoudly) .

- (K= C

N — CHs
Cl- CHs — CH,

Mechanism Of Adion

® The drug. undergoes rapid chemical trangformakion € onverted fo
feadive  azindinium lon

® It damages DNA vio cioss links fovmation

o} prevents DNA gynthesic € RNA transcriphion by attachment of
odkyl qroups to DNA  bases (mostty Guuanine af N-3 posih'on)-

® The woss links formalion leads. o cell dendh
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Synthesis

CHa— (W2~ QH
2 / \ +  Catn —  Hc—N
™ (Ha— CHa— OH

thqlene Omde Hethyl Amine 1 50Cla

/Gla.- (Ha = CI

H!,C-N
™ CHy— Q2 =CI

(Medhlorethamin )

Properties

o Tt is white crugtalline hygrosaopic - powder .
® Soluble in uualfﬂajtUJ and alco%fl P

Uses
T is ued to trenl Hodglqh's Lymphoma .
* Tredmment of T- (el lymphoma

® Offen used to freat certain ‘rqpes of Non- Hodgkins Lymphoma
* Ao uwd o teob Lung. e e
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@ CyCLOPHOSPHAMIDE

® (yclophosphamide is a widely used alkylating. agenk
®* T hog l'mmunosuppﬁessam pmpefh’.
® Tt & well obsosbed onally € achivated in |iver.

CHa = CHa—- (I

o il
/
SpP— N
[ ™ CHy— Qi - C
NH

Mechonism OF Achion

® Cydophosphamide ads agang the cls that are adively du‘u:‘d:'ng,
and resifn%, before entering. the @l qyde .

® The hepalic qytochrome P-450 enzyme System achuates ayclophesphamide
o make it Qlotoxic

* The adive metabolite of oyclophosphamide foome ONA cross links.
between € wihin DNA <londe af  Guonine N-* posiions |

® This I ieversible £ |eadz to @Il deoth .

Useg

® It ic used in qate leukemia OF children.
® Tn Hodglq‘n's dicease , Breatt (ncer, OQuanan ner € L“”ﬂ— ncer .
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®_MELPHALAN

® Melphalon is an Alkylaling, nitfogen mustard  Whose  levo r's‘omer.
dextro isomer and fecemic  mixure are used as Antineoplastic
Agents. ‘

® T (uses bone mamow foxidty but o polenhiol anfionees agent .

Cl = CHy— G’z\
N ‘@‘Cﬂz— (H — CooH
Cl — Hy— CHy 7/ |

NH 2

Mechanism Of Adhion

® Mepholan ads by Alkylation (ouses breaks € (ross-linkage in
ONA Shondg Ieadfn_% o @l deth.

Uses

® Tt is used for freotment of Multige Myeloma
® (sed In the trolment of Bregt cancer £ ovanan Cances
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@ CHLoRAMBUCIL

T s a slow ading. Alkylating. Agent
Tt olzo have so:}gg ;‘mmunos‘?p?ms?ajl adfuily,

Cl—CHa — Cﬂz\

Cl — CHa — CHy

Mechanism Of Achion

® (Chlorombucil ods bld, alkqluh'n% 2 aoss-llhkin% the DNA of
aner (s .

® The @oss Iinh‘n% leadz fo bﬁ&lm?z of DNA R ulkimafely
leadg to cell death .

Uses

* Tt is used in the trealment of chronic lymphocytic leukemia .
Used 10 featment of Hadgkin's € Non- hodgkin's  lymphoma .
Tt @n be used I treolment of ovanon ey
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® BusuLFAN

o T} belonge fo the dosc of Alkyd Sulfonate
® T} exets a Selecive Immunosuppresive effed on bone mamow .

CH35020 — CHg — CHy — CHa — (He. — 0S02CH=

Mechamsm OF Action

® Busulfn adds alkyl qroups fo the DNA .

o T+ preferenticlly feads with the N% position of Quanine i DNA .
fowming. Covalent bondg .

* These (- linkages poevents the ynthesis € function of DNA.

Uses

® T is used in the treoment of granlogflic leukemiq
®THis aeo a cmponent of pre- frangplant conditioning segimen
in bone marmow hangplan’rohon

NOTES : IMPERFECTPHARMACY.IN



© THioTEPA

® i belonge fo the class of Ethylenimine. .
* I produces high toxicity .

S

et

N

LN

Mechanism OF Aclion

o T wosks by alkyloting, € beskage of ONA sfrandk <
eventually leads fo @l death .

Uses

® Tt is ueed for treating, Breast, Ouanon £ Bladder (anew .
® Tt s aleo used n bone Mamow  frangplantadion .
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IANTIMETABOLITES |

* Antimetaboiites are belonge o class of anhmncer agents fhot
are  studurolly similar 0 the melabolites that are essential
for fynthesis of DNA guch ag Purine , Fyrimidine € folic Acid.

® They adt either by r‘nhl'bih‘ng, thelr  2ynthesis  or by competing,
wih them In DNA € RNA &ynthesis .

® They interferes with nomal cel ﬁmch‘om'ng,.

® Antimetobolites commonly kill the cell in ~S Phase.

CLASSIFICATION
Antimetobolites are classified a2 follows :

® Folate Antagonist
® Methotrexate *

@ Purine Antagonist
° Mermp’ropudne -
o 'lht'oguanr‘ne
. Azalhlbprm‘ne

©) Pyrimidine Antagonist
® Flyorouracil
® Floxundine

* (ytarabine
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FOLATE ANTAGONIST

® Folale Antagonist are also referred o Antifolic Acid or  Anhfolics.

It is atype of diug. thet interferes with the metabolism of
Flic Add Cuitamin B9) , an essentiol nufnent fequired for
2ynthesis of DNA . | .

® These druge are particulasty effective I freah‘n.g, fapidly d!Uldlﬂ(é_\
aney @ls , but an also affed heodhy cells .

MEecHANISM OF ACTION

® [olic Aad 1s an essential dl‘elrm/

focos - Folate
® folote Antagonists, such a& l i

Methotrexate , spedificall (onA Synthesis)

(nhiblt  the enzyme o;?'wdropo,ak YQ DHF dTMP
Reductase € DHFR) . &

® DHFR is fesponshle for @nveting, e

DHF Into THF, 0 reduced

form of Rlale that Is esential

for Aycthesizing, Furine € dmP duMp
that are necessggﬂ/ for DNA 2 RNA HTHe

produch‘on.
° 'lhel) mos.Hy Il cells In the S Phase
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O METHOTREXATE
® Methottexate 18 One of the oldey < hlghh, effechie. Aaneopla&h'c

dm%g-
T+ olgo has  immunosupsessant pwPeﬁhés.

NHg C|Hs '? COO0H
N {
N' AN N CH!.—'N—@‘C"NH—CH—CHQ“ (H — COOH
L, L

Mechanism Of Aclion

® Melhotrexate 0ct by preventing, the Symhesis of Folic Acid -

o Tt binde Stongly fo Dinydsotolole Reductase COHFR) , an
enzyme fequired for onversion of DHF fo THF, which Is
essentia) for ynthesis Of ONA.

® Metotrexate , By blodn'n% DHRR , distupts the production  of
ONA , thereby glowing. clown the growth of rapidly dn‘m‘dfn%
caner cells .

Propeﬂies

* Tt ig yelow / orunge Crystolline powder
® T s hygroswopic In" notwe .
® Tt s luble in water € Sh'ﬂhﬂy Dluble  1h alohod
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Sl!n‘l‘hESiS

. HOOC — (- N4~ C=0
NHz " ?‘0 ({h
=
N ] + Br(He—CHBr 4 l
HooC — (Ma
NHCH g

2,4,5,6- Tdfqamine 2,3 le Melhylamine Benzoy!
Pqnmndlne Pmpmnol Giviomale

BaCla- Ha 0 NaoH
Acelic Acd Lo/ ki

NHa

/L)I j.ah —@—c NH - cn CHa - CHa — QCH

Uses

® Tt isused in the treatment OF lymphocyhic leukamia.
ot is ued in the trealment Of Breast @ncer, lung. Qnes
head € neck Coner With Combinodion of othes dm%.
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| Purine ANTAGONIST |

® A Punne An’ragam’sf belongs to the clas of anhmetabolites under
Anticancer  Agents  that interferes with the Synthesis 2 fundion
of Puines , Which are ecenhial buﬂdfn% blocke of ONA <€
RNA .

® fey druge belonging o closs of Purine Antagonist are as follous :

© Meraptopurine *

®@ Thioguanine

® Auwlhioprine

MecHANIsM OF AcTioN
o Puine Antagonists -such a8 6 - Mercaptopunine

and 6- Thioguanine are stucturally - similar PURINE ANTAGIONIST
to natural purine bases (Adenine, Guonine) I

* Onee insde the @i, these drugﬂ, Orf“ Active  METABOLTE
@nverted it adive metabolites , which 1
an be Incorporated ifo guowing. DNA or =
RNA  sirands dun'nqﬁ S - Phase com;o;::nou Inro

® This incorporation fesultc inh fautty nudeic
acids C DNA € RNA) | |eod1'n% to dysfunchonol I l
qr‘iﬁcomplde enetic ln!brmghcn, which oo [ )
inhibit  @ll's  ability +9 funcion ~ puoperly - Breskage | | Synihesis

o alzo intefere with TMP Dehydrogenase
anj other enzymes fnvolved n conversion of
Inosinic Acd (IMP) fo adenine -2 Quonine
Nucleotides .
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@ MERCAPTOPURINE

e Mercplopurine s a purine anfagonis’r antimelabolite  under
Antineoplogtic ~ Agents hauin% immunosupptessant - propetties .
o Tt pseumts Pun‘ne_ melabolism , thus (nhibits nucleic acid  Rynthesis

(0

Medhanism OF Acion

® Mercaptopurine inhibits the Synthesis of Purine Nucleohides, .
® Onee administered [t nuerted Into S adive Metabolites Such o
Thioinosine. monophosphate  (TIMP) and  thioguanine  nudleotioles
( Tons) With the hep of  Hypoxanthine - Giuanine Phosphoribasylfranserase
(HGPRT)
® These adive melobolites inhibits the conwersion of IMP fo  Adenine
£ Guonine nucleohdes which are essential for DNA < RNA &ynihesis .
® 6-MP olzo wotks by Mwrposating. info DNA < RNA cmw'n%
futhes disuption Of nudeic acdd” fanchion ¢ contibuting. o
Cybloxic  effeds on nes @lx

Proper’fies
® Tt is yellowigh GH&IBJHne powder
® Tt s [neolube In water < su‘ghﬂy Sluble In alohod
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Synthesis

OH C|
Pocls Baser, )I >
[t

Pyndine

e

SH
2Y
K‘N N

6~ Mercaptopurin®

Uses

o Tt ic useful in acule leukaemia .
® Tt (an be used In the treatment OF Non- Hodgidn's -~ Lymphomar
® T is olsc used I cetln types of Autoimmune Disowders
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@ THIoGUANINE
® Thioguanine |s @ Puuine onaloguc undes Antimetabolites
® Tiis ueed In the therapy of awte leukaemia.

Mechanism OF Adhion

® Thioguanine , after administrahon  nverted into its adive Melakylifes
ind Interferes with Pudne Synthesis -

o T+ ads by three mechonism

(i) Feedback fnhibition of de Novo purine  &ynthesis

@ Inhibiton of inkes Conversion of purine  Nucieotide

() Ecorporohbn inlo DNA 2 RNA |

Uses

* Tt is used in the trealment of Qcute leukamia , especially In
(ombinghion  wih  (ytorabine . |
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@ AzZATHIOPRINE

® Azathigpaine 1S 0 purine analoque and Prodru% of Mercaptopurine
T is also used Gs an [mmunosuppsessive agent In organ
trongplantotion .

N N0

&Y
Y

Mechanism Of Action
e Authioprine inhibits the purine gynthesis .
e Tic melabdites Ore Inoiporated nto DNA € RNA.
o Tt prevents the Synthesic 0F DNA . RNA 2 podtein®.

Uses

o The use of azthiopsine as dn anfineoplastic agent Is fess common
ompared fo ite immunosuppressive applicoions
® Tt is used mainly (n autoimmune disowders .
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PyRIMIDINE_ANTAGONIST

® Pyimidine Antagonist are a closs of Antimelobolites dmge  undes
Anfineoplagic A ks that Interferex with the Yynthesis of Nucleic
Acds bl/ mimi 'n% Pyrimidine Bages , thal are essenh) Components
OF DNA € RNA .

* The druge undes Ryrimidine Anfagonict ihdudes. -

® Fuorouracil

@ CGylorabine

@ Foxuridine

MEcHANISM _OF AcTioN

® These druge inhibit enzymes involved in de novo Bynthesis of
Pyrimidines . N

* for eample - dugs like 5- Fluorouracil 1'nlh|b|i Jrhymildylafe Aynthase,
an enzyme Cruciol  for onverting., uridine  info  thymidine. , q
Necessary - Component ofF DNA . |

® Some pyrimidine antagonist can be incosposated nfo ONA 0w RNA,
disypting, formal nucleic  acid funchion .

® By inhioiting, DNA &ynihesic 2 fepall Mechanism . these dlrugs
eventyally leads, to el deoth , especially 1 fapdly oh\n‘cﬂ'ng5
aner  @ls.
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(B FLUOROURACIL
o I} s a quimidfne analoque which s an anhheoplagtic Antimetabalite

HN/jF
N

Mechanism Of Action

o Tt inhdits the enzyme Thymicylode 2ynthose that resuts 10
inhibition of fosmokion of thymidine foom wraci .
® This lendz fo Inhiblhon of ONA < RNA Synthesis € ell deoth

Uses

Tt is ued in the treotment oF vonows types of cancess Quch
02 Coloredtal , bvepst € Skin .(oncers |
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© FLoxuRIDINE

¢ Hoxundine belon%a fo the do of Pyrimidine An’raggm‘s‘r
which on Mmetabaligm converted 1t S- Auorouraci| .

0 oﬁiujo
GH-GIQQN AF
HO

Medaniem Of Action

® FHoxundine Metobolises (nto the acive 5- Puorouraci .
e Alon% with DNA  &ynthesis it alzo inhibils  RNA  fasmahon

by INconpomoting. info it 2 pooducng, @ folse RNA .

Uses

T is used for mana(‘}anen’r of ﬂﬂﬂroinﬁh‘nd adeno casanomq
metastohc o llves.
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®_CyTARABINE
® Cytorbine belongz b the dasg of Pyamidine Antagonist undex
Antineoplastic - Anhmetabolite

()
HO N/LO

OH OH

Mechanism Of Adhon

o The exact mechanism of achon of Cytarmbine is not iQJ"y
undesstood , however jt Is believed thot 1t ads ‘rhrough
inhibiion of DNA  FolymeroSe  enzyme by rncmspomjah% into DNA

Uses

Tt s used for the treoment of acde Myeloid leukama,
£ Uanous, Other types of [eukamia
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ANTIBIOTICS

® Anhbicics are the qu& that are obtained fsom Hl'croor%anfs:ms.

o hoe been (eently (ewgnized 0s on impastant  closs -of
Anhineoplagtic Agents .

® These are Clos of de%@. known fow their abily to nhibik
anes @l growth -

® In our syllobuz , we have fo shidy Qbout fbllowtn?r drgs

@ Dactinomycin

@ Daunorubicin

® Doyonbicin

© Bleomycin

MecuaNisM OF AcTioN

® Antibiotics ued as anfineoplogtic - dgents  works ihrouﬂh severa)
mechanism to Combod Coneer cells -

® Hee are E)"OUJI‘Q% waye

@O Infercolaion Into DNA

o Antibiotics such a2 Doxoubictn € Daunorubicin insert themaelves
between DNA bose poire , Which (nferferes (with nomol fundion
of DNA .

* This inteicolation distupls ONA feplicolion € transaiphion , leoding,
to @l cyde ames and apeplosis ( programmed el dealh) .
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@_Tnhibition OF Topoisomerases

e Tn addition fo interclation , it fnhibits topoisomerase H , an enzyme
crucial for ONA replicaion € fepair .

o Thic inhibiion uses ONA shond breokage ond impaira the  fepaur
process | leadtn(a. fo cell death .

® Fomalion Of Free Rodicala

® Anhbiohcs such 02 Bleomycin genem}es Free Rodicolz . Which
cwse  oxidolive damugt o DNA , leding. fo single € dovbic
sfrond  bveakage .

o This domage “fnhibits ONA feplicalion and franseriphon , fesuting,
in cel death.

@ C(ross LI'ﬂHI% of DNA

® Some Antiviclics Creotes (fos- links Detween DNA shronda,
which ~ poevents  DNA fiom  separoling. - poogesly for weplication
£ trangcnphon.

o This leads fo apoplosis and {ahibits fumour gwouth .
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@ _DACTINOMYCIN
® Qoctinomycin , also known ag adiomycin O, 1S an anticnes

antibiohc. Used In freatment of varows nces |
L- threonine , O- valine , L- peoline , N- Methy|

® Dactinomycin haw’n(}_
gyahe and L-N methyl valire amifo acids .

HC (Hs
N% NH HN/\KN :
" 0 0 s
Oﬁ)
~

0
0

=
\
z
e
ull?
@] Q/
3
9 =z

CHs

Mechanism OF Adhon
® Dadinomycin IS an anfineoplogfic - anfibidic that wosks by bindling,

fo DNA and intesfesing. with its trangcriphion  process .
s N DNA |

o Tt Intermlates blw Guanine & QYlosine boge
® T alzo inhibils RNA polymerase enzyme fequifed for &ynthesic of RNA

Uses
o Tt ic uyced in trealment of vanous fpes of aners |
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® DAUNORUBICIN

o Daunorubion e a foxic anthracycline aminogly oside anfineoplosic
0gent Obloined fsom  Streplomyces  Peucetius -

NH2

OH

Mechonism OF Action

® Tt damages DNA by !'nierculah‘n% betueen Base Riirs fesulting. in
una)ih’n% of ‘the helix | l'nhibih'n% DNA € RNA 2ynthesis .

® Daunorbcin Moy algo ad by l'nhibih‘n% Polymeroge  Adtivity
OPFech‘n% fequlofion of gene expsession and Generating, foee  dicals .

Uses

* These duge are used for the tretment of aate mydogptic leukaemia,
4 owte lymphoblashc  leukaemia |
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® DoxorusICIN
® T ic an anthracycliee anfibiohc with antineoplagtic — activity € (Solated
From  Streplomyces  Peucetius .

NHq

OH

Mechanism OF Achion

® [Doxorubicin act by Foumfn% @mplexes it DNA %mug.h inkercolaion
Detween oge qu'o*g

® Tt alzo Inhibitc the adive of Topoisomerase -IL

Uses
® Ooxorubicin Used In Combinahon with othes mediations 1o
freob  certain types of Dladdes , brenst  lungs , Zomach €

Ouonan  (onces .
®Tt olko used 1N treatment of Hodghhé < Non - Hodﬂk{n’g {ym’omrm‘
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@ BreoMyan

® Bleomycin s a @mplex of related 9lycopepticle  anlibiotic Obtainec]
From Sﬁep{omq(@ Veriallus € Conaist  of Bleonﬂycr'n A2 © B2,

Mechanism Of Action

® The exad mechanism OF achion of Bleomycin s not known, but
auailable evidences Indicotes that it inhibits DNA  gynthesis €
0lso RNA € pmtein  gynthesis .

Uses
® Hodgkin's - Lymphoma
® Non- Hod(aj_q'n‘s h{mpnomo
® Teshiculaw , Ovanan (anew
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PLANT ProODUCTS

® Plant Produts s Antineoplaglic  Agents fefera to Compound denived
f50m plants that hove the abiity to inhibit o prevent the
wh of anes clir
. ’%Ze cmpounds known s phyfochemicalz , (an ad in varous,
o ombob ones guh as disupting, @l ditdsion
Induding. Qpoplosis o inteafening. with blood gupply o tumoss,
® Plant desived druge howe fewes o5 No side effect.
In our 2yhabug (we have fo Shudy about :

O Vinblastin Sulphate
@ Vincwistin - Suphate
(©) Eloposide

Mechanism Of Achon
* Plant produds os Onh‘neaplaﬁic agenls wosk JrhmuSh Vanouss

Mechanism o forger and kil canees ceig .

® Plant pwoduds such as Vinbladtin 2 Uinaishine inhibit the
polymezization of fubuin into mMicrolvbules ,dHuPh‘n% spindc
foomahon € -b\odq‘n% @l division .

® Druge 2uh o0& Fropaside Inhibits topoisomerase I, an enzyme

cuciol 05 DNA stronds  breakage and el deoth .
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O VINBLASTIN SULPHATE

® Uinblogin sulphate fs the Sulphate salt of \linblagtine , a
notural alkoloid 1solated fsom the plant  Cathrantus  Roseus
with antineoplostic Pmpewﬁes.

Mechanism OF Action
e Uinblagtine bindg to tubulin < |nhibits microtubule fosmation |
fesulting. in  disruption - of mitoh'c spindle. .
~ @ The chiomosomes foile to move  Qpost dwing. mibsic 2
leod fo metaphoge  Qurest.

Uses
® Hodgkin's  Lymphomg
® Non- Hodgkn's |ymphoma
® lymphoyhic  Lymphoma
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(® VINCRISTINE SULPHATE

Uincoistine wos fiwst 1solated In 1961
T s giuen Infravenously .

OH
N
C”ﬁ.m’
N (003
=
I CHaCHs
~
HLO o /" OcocHs
CHo Ho COO(CHs

Mechanism Of Action
® Tt binds fo tubulin pootein , peevents Polqmeﬁizahbn and
assambly of micotubules, and  couges * mitokic spindle destrucion
® The chiomosomes. falls o move . apust ding, mitosis @
lod fo  melophase arregt

Uses
o Awte Myeloid leukaemia
® Hodgkin‘s Diseose

o Ltm%(anmeh.
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® _Evoposipe

Bloposide Is 0 semisynthehc denivalive of  podophyllofoxin
Rt possess potent antineoplostic propesty -

OH

Mechantsm Of Achon

o Tt foomg Complex with fopoisomernte T enzyme and  @uises
boeskage of DNA Stond

Uses
o Tehwlar (oncer
® lunra, (ances
® Rladdes (Onees
® Hodgkin's  Lymphoma ek.
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MISCELLANEOUS

® Miscellaneoug, antineoplagtic agents fefer fo o quoup of s
dﬂl%@ that do not fil complelefy ino the typical (afegortes
of chemotherapy  due to therr unique MoA .

® Some of them are 02 follows :

@ CspPLasTIN

¢ Giplagtin is o plofinum based  chemothenpy drug. known fos
& anfineoplastic ~ actvity

Cll
Cl— |T1' — NH3

NHs

Mechanism Of Adion

o Ceplastin wods by damaging. the ONA Of @ncer el , by
DNA cmsslmtq'n%, : leadfn(}fo @l deoth

Uses

e Testicular Tumour
e Ovanan Tumous
® Rladdes (oncey
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@ MiToTANE

® Mitotane is the desivative of dichlosodiphenyldichlosoehane hcwr'n%

Onticnces  propeties .

Cl

T

Cl ! Cl

Mechanism OF Achion

o The exad MoOA of Miotane IS not known , but acosdin
to  precent dofa 1t affeds the Adrenol (ostex b% f'nh:‘bih’n%
glerold Pmduch‘on; leudfn% to dedrucion of adrenal ncer

@ .

Uses

o (oner of Adrenal Giland (Adrenoahcol (arcinoma )
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