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ANTIHISTAMING AGENTS

® Anliistaminic Agznfs . More Commonlt& known as Antihistamines
are class of dru?fs used Pm‘man‘lg, o dreot allergic - reactions, .

® They wovk b‘i” blodq'n% the adion of Histamine , a chemical
in the body “that fs " tnvolved in ollergic feadions, .

® Histamine IS released bs Immune sys(fem In response to al(er%en&
and Is responsible for many of the sSymptoms associoted with
alfergies sich as i}chin%, Swdh'nc} and mucug  produdon .

HisTAMINE

e Histamine is @ fype Amine Autocoid hat Pla?g Severa)  cruciad
les In our body .

o T ads as a local hormone , ad nhew the site of gynlhesfs,

o Tt is stowed In Inactive fom in Sronules of Mog Clls € Basophils
and Teleased upon activaticn .

CHemicaL NATURE

e Histomine i an organic nitrogenous @mpound with Fonmlq CsHiNs
e T amposed of an Imidazoe Ring € Bhylamine side chain .

CHa— CH2 — NH ,



SYNTHESIS
Histamine is deved fiom amine acid Histidine through a  pocess
0 puocess (lled Decarboleah‘on, Cafolyzed by. enzyme  Histidine
Decarboxylase .

NHq

|
N CHa— CH— QOO N (Ho—-CH- NH,
'L I Histidine Decarboxylase Ik l
N j
H

N
H

STORAGE

o Histamine s stored in the body pm'mcm'lt/ within Moyt (elk and
Basophills .

o T js Stoved In the gﬂmnules of Magt (lis € Basophills.

® These nules are membsone bound Uesides that also contain
Other chemical mediatoss  invalued in r'nﬂommo!mg TRSPONSES

o Tt [s stored N Mogt @ls in @mplex with “Hepann’ whie in
basophills  stoved fh complex with “ Chondrofin ",

® Tissyes thot are rich in  Hstamires are skin | gasm‘c and Intestina)
Mucosq ,luncys, liver | placenta € neurons of CNS.

e Tn sStomach , Histamine is Stored in  Enterochromaffin - like cls
CECL Cells) +that are found In c muasa

o Th (NS, It Is Synthesized and released by Speciic neurons in
brain 0% Neurotrangmiftess .




ReLease MECHANISM

® Histamine |s released from Mast (ells € Basophi"s 1hrough a
proess  (olled De%mnulah‘on.

¢ The pwess typiclly ocws in responses to an allergen 05 Other
immune ’m‘%em.

o Th aJlergic readions, , Histamine s often released by tnggers  such
as  binding of allergen to IgE anlibodies that are altached 1o
e sufae Of Mast (ells € Basophills .

Antigen - Antibody

(Release of Histamine) Tnterachion Binding of IgE Antibody

on surface of Mast
Cell
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AcTioN OF HisTAMINES

® As Immune fesponse it Couse Severol symptoms such gz “d,,-n%'
swelling, € Incrensed muawk Production .

® Histomine Case blood Uessels fo dilate € bewme more permenble
This resulls In ingeosed blood flow fo fhe affedted aren . which helps
immune cells reach the site of infedion or |'Q]wy more efﬁ'a'enHy

¢ T aso leadz 1o bwnchoonzinchon .

o Tn ctomach it stimuotec ponetal (ella fo Secrete Qustric acid .

o i bvwun it ads 0= newntmngmites and favolved 1n rec}uloh‘ngh
sleep- wake qydles , apefite € ognitive funchions, .

HisTAMINE METABOLISM

Histamine Mefobolism oaws in the bod\, 'H)rough fwo maor Pa}hwa% g
® Oxidalion By diamino Oxidase (DAG) 1o produce  Imidazole Acetic Aciq
® Methylaion By Histamine. N- Methytmngferase o produce

N- Methyltstamine .

N NHa,

[ ]

L)
Histamine N -
Mc{hqlﬂansfetﬂgy _

NH,.
N N CO0H
L] i J
' H Imidazoleacelic Acid
(G

Diamine
DAO
Oxidase ¢ )



‘CLASSIFlCATION OF ANTIHISTAMINES |

Ankihistaminic Dru%% @n be mainly classified o fwa types
® Hy Anfa%omsf
® Ha An%agpms’r

ANTHISTAMINES
[ ’

Hi  Antagonist He Antagonist
I— First Gieneration - Cimetidine ™

o D|phenhydtamme HVdfO(thﬂde - Famotidine

~ Tnprolidine Hydrodhloride * _ Ranilidine

- Promethazine Hydrachloride *

- Dimenhydnnale

— Doxylamine Suainole

~ Clemastine Fumarate

- Diphenylpyroline Hydrochloride
— Tnpelennamine Hydrochlonde
= Chlora,cll'zn‘ne Hydrochlomde.

~ Meclizine Hydrochlonde

~ Buclizine Hydrochlonde

~ Chlorphenitamine Maleate

~ Phenidamine Tartarate

~ Tnmeprozine Tartarate

— Cyproheptadine Hydrochlonde
— Azokidine Moleate

I— Second Greneralion

— Astemizole

~ Loratudine

- Cetnzine

- Levocetnzine

- Cromolyn Sadium




SAR OF ANTIHISTAMINES |

ARy N
O c—¢
Flra/

@ ® ® @

The general strudure of Anfinistamines consist of :
@ An Ayl Group CAre, Ar)
® (onnecting. Atom (x)

©) Alky! Giroup (c-¢)
® Terminal Nl‘hogen Atom ( N(RR:).

ARYL (IROUPS

o Dianyl substitution Is  escentil for su'gniﬁ‘a:mf H1 am‘niiy .

o The maximum qnfihistaminic ackvity depends upon - planaalty of
two aryl substituhon. |

® An : (enenlly Phenyl 05 Heteroary! group like 2- Ryriclyl

@ A, :  Genemlly Amyl of Aryl Methyl  Giroup

Connecting Atom

In the sh:xdum of Anlihistamines the X Can be :
o X =0C Amino Alkyl Ether Deruolive )
o X =N ( Eylene - Diamene Derivative)
e %= C CMono- Amino Fopyl Anclogut)




ALkyL Giroup

® The (arbon chain In Antinistaminic Dmg/; consist of two oOr
maximum 3 (orbon Olomg

® Most of the carbon atema H Antihistamines howe Ethylene Chain

° anchin% of this cabon choun leade decrease In  Antibistamini ¢
Adiity ~ ( exception : Promethazine )

TerMinAL NITROGEN ATOM

o The feminal N- olom ghoud be a Teriary amire  for maximum
ach‘uih/.

o1t can be a part of Heterogyclic  Rin

e Dimetnyl Subskituhon hog maxmum Anhhistaminic Ach'uﬁy.




Hi ANTAGONIST

® These are the classical Ankiistaminic Agents that blocks physiologicl
effecds of Histamine € used in Aﬂergl'c (bnditions, |

® They block Histamine H1 feptos in the bady -

® Hi Antagonist help reduce symploma Ossocioted with  Allegic
raachions  such ag Itthv‘ng, Sneafng <€ Runny Nose.

® Hy Aningom's’r are oOften  clossified into fwo generaions -

@ First Geenerotion 4 Am‘agonfsfs

@ Seccnd  Gleneration  Ht - Antagonists

First Gieneralion H1 Anfagom’sfs

® These druq)s Indude  medhcations ike  Diphenhydramine  and

Chlonpheniramn'ne :

* They n ewz,ily (ross the Blood - Broin Buwier € may ause
Drowsiness or Sedolion as @ side effect .

® These dmge Indudes -

® Diphenhydramine Hydrochloside *
® Thpnlidine Hydmdhoride *
® Promethazine Hydrochlomde *
@ Dimenhydnnote

® Doxylamine Suainate

© (lemastin  Fumarale

® Diphenylpyratine  Hydrochiozide
Tripelennamine.  Hydrachicride
® (nloweycrzine  Hydrochloside
Medizine Hydroohlozide

® Budizne Hydrochlomde,
@ (hlorpheniramine  Moleate
® Phenidamine Tastorate
@) Tnmepwuzine  Tartorate
® Qpsohepradine Tortomate
Azotudine  Maleate



® DIPHENHYORAMINE HYDROCHLORIDE

Diphenhydramine is @ first generotion Athistamine which s
mafnh/ used for ’rrenh'n(}ﬁ seasonol  allergies , but t+ olso exhibits
Antiemelic , Anti- Parkinson , Anttussive € Hypnotic Popetties .

Mechanism of Action

® Diphenhydramine ads as a compefitue Antagonict at H1 Receptoy

® Tt reverse e effed of the Histamine on  copillames, feducing,
allergic  feaction  Symphoms.

® F works on Hi- Reeplors found on the respn‘raiory Smooth  Musdes,
vasalor endothdial @lIs , GIT , Cardiac Tissue, Immune @lis, Uterus
and (NS Newrons .

) CHs

CH—0— CHy— (H, — N * Hcl
\CH's

Properties
o Tt occws as G Wwhie cr%hlh‘ne Powder,
e T ic colble jn waer & alohol. | |
e T 1s stored in well closed dork colowred h‘ghf resistont  @ntainer.

o T is wd obsovbed from GIT |
o Tis metabolized and Sareted M Unne as Meloboite Cclryugﬂie.




SYnthesis

G\

CHa _Er_‘__p (Hs

: / Light , CHBr + Ho—%—%—n(oh

Dimethylaming - Ethancl
(Dipheny! Methane) ~ (Dipheny! Bromomethane’)

Na.(03 — HBr

\

@ s @
/ CH
QHO-Cha-Cha- + Hel - HE N

— CHO - CH,-CHa - N ois
CHs

( Diphenhydramine Hvdroch@ (Diphenhydramin ¢)

Uses
o T+ used for prevenfing. and cuing. naused, vomiting, - dizziness
mused by mohon  Sidness. | |
ot wnolw be used 08 Antitussive . Antipokinson € Sedahve dmg\.
o T is used for freaiment of Qlergies. |
e T (on oko be used for treotment of Insomniq




-—w - e e — - Bt ——

@ TripROLIDINE HYDROCHLORIDE

Tt s a seda}mca, Antihistaminic dmg_ used n vanous type of
(old 2 alleqy Mmedications fo releiie allergy 2ymproms and to
0id in sleep

e HC

CHs

Mechamsm OFf Achon

o Tnpwolidine hydrochloride  binds fo Hy feeptors and fnhibits the
acion of Histamine , thus temposcily releam'n%‘ the  symptoms
of Histamne

o Tt is absosbed by @IT, metabolised by @uborylohion € excreteq
through  unne

Properties
e T is white cryghlline powder insoluble 10 ethey , Soluble in woker.
o Tt have unpteosan’r odous .
o Tone foom IS more adive .




Sl(m’rhesfs_

q —
CH3‘®C-CH3 + HCHO + HN
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@' TO'VCH’)@ 1 Mannich Readion Pqﬂ'Oh‘dl‘QQ
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Uses

® Tt is used for freaiment of vanous allergic conditions,
® Tt olso osed in Combination with cold drugs fo get relief fiom Fever
T helps feletve symploms Such as Sneezing, , funny Nose ,itmy
oF Wotery €yes € Nasal congestion .
o Ti often used -in combinafion with other dm%% Such o8 pseudoephediine

n ﬁeah‘n% Aymploms  reloted to cold ond allergies.




(@ PROMETHAZINE HYDROCHLORIDE

Promethazine Hydrchloride is the Hydrochloside salt fosm of
promethazine |, which 1s phenoihiozn‘ne demvahve hw:‘n% Anhinistaminic
sedalive and antiemetic  propesties.

X
\(' e

HeC

N
/
3 \C

CH Hz

Mechanism Of Adion
e Tt ads pm‘maﬁly as M1 receptos an’roc&om‘s’r and olkRo have

moderate  Anficholinergic Ackiviby -
o T also hwe wesk fo mdente affinity for Dopamine , Serofonin

or adrenergic faepios 08 anfu%pnis+

Properhes
oTF is a whte or Pale yellow Clgxfolh'ne Powdev
ot s <ouble n water
o Tt ic Stored in wel Closed, Alr h?N', light resistant @ntaines,




Synthesis

o

N
VAN
CHs CH

NaNH e

a

- NHs
N

H

s
@i D -Nadi
P

N

Promethazine.

3

00

+
CHs
Cl=CHa— CH— N /\
l CHs
(s

9- (N,N Dimethyl) Amina Fopy
Chlonde

Uses

o Tt ic used G sedative for ireatment Of insomnia.
eI an olso be used O Antiemehc A%aw. |
o Tt is alsog used for Anaesthehic stemedfcah‘on %hmqu I'M- wih

iongh

Atropine € Meperidine. .




@ DIMENHYDRINATE

Dimenhydrinate s a combination drug. as # compuises of
Diphenhydramine .( 53-55:67.) and %- Chiortheaphylline.  (not less
than 44-437) In solt fom , @leated on dned bows

o

B

s

o ® S
C- 0 - CHa=CHa—NH_ HLC N
T N g N)I \>'CI
OJ\N N
! ©
CHs
(Diphenhydramine ) (8- Chlortheophylline

Mechamsm Of Achion

o The exat mechonism of Dimenhydnnate is not known .

o Tts effet 18 poubably du to H An{agpm‘sm in  vestbular Qystem
in braun

o T ads as a (ompetitve antagonist of ty reepor found i
Human Buouin.

Uses
o Tt \s used for pueventing. Motion Sickness , Nawsea 4 Uomih‘n%

I} helps in {reakment of Ear Con%esh‘on
o T |s usd for vestibular disovders




3 DOXVLAMINE SUCCINATE

® Doxylamine Succinate Is a pyndine denvalive Hi t‘\n’ragom'sxL haun‘n%
Sedahve pmpexh‘es.

o T} (ompletely blocks H1 reptorz, € (onirols Allergic  readtions,

e It also prevents pmh and ikhing of <kin € muouz Membsone

Induced by Histamine

CHs s o
' d OH
QC_O-CHZ‘CHZ'N\ . HO)K/Y
(Hs

@ 5

Mechanism OF Action
o Tt is a Compefitive antagonist of Hi Reeeptus.
o i 2nowe Antihistaminic ond sedalive effect
o Tt also shgly anm(}om'ses the Mogwonic  Aclylchdline  reeptoss

Uses
ot relives the symptoms of Alergy, Fever € Common Gid.

o Tt relieves sneezn‘ng“. unny nose. walay ejes € Skin fush.
o Tt s usad for ’rreolfng, insomnia .




© CLeMasTINE FUMARATE

® (Clemostine fumarate 1S the Fumanc acd <salb of Clemagtine
® Tt is an Anlihistamine hauin% Antimoaswranic € moderate sedalive

propesties .

S

gﬂs
Cl —@— C—0- CH'J.—CH:."[ N ]

I
CHz

- CH — COoH
CH— QoH

Mechanism OF Action

Clemastine |s a Selecive Hi Anfa%on

ist . T bihds to H1 Receplors

ond blocks the adion of Histamine , thus temporunly feliving,
the negotive symptome  coxsed by Histamine .

Uses

o Tt is an Antihistamine ham‘n% Antimoscuranic € Moderate  sedative

pvopesh‘es

T Is used for freolment of allergic conditiong  Auch a&  (opjuchivitis ,

urharia efc.



@ DIPHENYLPYRALINE HYDROCHLORIDE

® Tt is an Antihistamine used for trealin Alergy b :
Y (ompehn
with  Histamine to bind to the Hy rece%fnr. / ¢
ot s a PO’ren’r Anlimstaminic AgenP

Medhanism OF Action

o Tt s used for trealing. Alerqies S it competes with Histamine
for binding. on Hi  reeptors O effector cells.

® After binding. it Suppresses the Histaminic  efRds | thus C(lusl'n%\
temporary reief flom Allergic  Symptoma .

Uses
o T |5 used for hmh‘nca, Aller%ic Rhinik's .
o THis alo ued for reatment of hoy fever.
o Tris used for freatment OF allergic skin disorders .




TRIPELENNAMINE. HYDROCHLORIDE

® Tnpelennamine s an ethylenediamene denvalive having. Anti-
Histaminergic ~ property -

e Tripelennamine  Hydrodhloride s Hydrochlonde salt of  Tripelennamine

N
|

N

/
CHs \CH5

Mechanian 0of Adion
Tn‘pe\ennamu‘ne binds to th recepbr £ blocks the adion of Histamine
thus tempoganly  feletving, the negafive gymploms, Coused by

Histamine .

Uses

o TI treats the Condition oF Upper respmtory ok
o Tt releves Sneezing., funny Noe ,fmn%l wotery  eyes |

foshes Ond other symPlvms' of (Jllergs/ € common (ld,




(® CHiorcycuiziNe  HYDROCHLORIDE

Chlorcy clizine s a firg 9£nerah‘on Anlihistamine belongu'ng. to
Phen\,pl‘perazfne Class

A
'

Cl

Medchanism OF Adlion

e (hloryclizine hydrochloride binds to Hq feceptvy and Dbloke the
acton of Histamine .
o T aso have <ome Antimosquronic ach‘vth/.

Uses

o Tt is used for trealment of Allergic symptoms.
e TF mn olso be ued 0% Anh‘choline:%}fc € Antiemetic Agent .




MECLIZINE  HYDROCHLORIDE
Medlizine  Hydrochloride s the Hydrochlonde salt of Medizine .
which 1s a Synihelic piperazine haun'm}, Anti - emelic | sedolive
and Hi antagonistic - pwopesties .

H
NV amt
C'“{D"C—N, N—Cﬂz—Q-QHq-Hm

<k

Medhanism OF Adion

® Medizine Hydrodhlonde inhibits the Hi Receptovs .

o Tt prevenls Histamine adiong on  Copillavies | Bronchial <
Giagtrointestinal  smooth  Muscles.

Uses
o Tt is Used for freaking. molion  Sickness .
o It Is sa}“e!q used In dtrealment OF nausea In pregaancy .
oT s also Used as Ankemelic , Lol Angesthetics .




(@) BucuzNE HYDROCHLORIDE

Budizine Hydrochloride Is the Hydrochlonde solt form of Budlizine
T s q P;‘Perozine Mt receptor anfagom‘s}_

Clans),

N

()
J C

q

Mechonism OF Achign

e Budizne Dlocks the histamine receptors in the Vomiting, Centers,
ond decrenses the ach‘uily olon% these - pathwoys .

e Budizne oalzo hag Anh‘cholfnergfc pvopetsﬁes ond blocks the Mageurmnic
Receptors .

Uses
o Tt 15 ht‘ghk/ lipid  soluble ond @n cross blood buwin bavwer,

co it s used as (NS Depsessant
o Tt is used 0s Antihistamine , Anki- Choh“ner%Ic <€ locl Anaesthelicd




@@ CHLORPHENIRAMINE MALEATE

® (hlorpheniramine Maleate 1S a Hi feceptors An’rosonisl-
® i js usad in drentment Of vanous Allecg(c Reachions, .

CHs —
cl -@ CH-CHa— =N . ﬁ“ 0N
(s

Né CH — CooH
9

Mechanism Of Adion

(hlorpheniramine 1s 0 Fypical 1 - receplor - antagonist and - lend!
o ’remFoer felief fiom the Sympfoms,  @used by Histamine

Uses

T is used for felieving, the symploms of Alerqy , common @l
nges | waten/ eyes | u'fchl/ nose efc.

o F often used In Combinohon with Other druc}fs such as  Hydrowdone ,
Ph@ylpmpano\omn‘ne eflc .




> PuenpaMINE TArRTARATE

® Phenidamine Tartarote Is a firct generah‘on Antilistamine drug,.
It exhibits apette depsessant property and having, efleds on
nafuralu, 'ocnmn% histamine n the bodc/ ;

g "
. n— CHs . HOOC-—CH-(':H—cooH

Mechanism QOf Adhion

Phenidamine Tartarate cm%agonizes the  phamaclogical adion
of  Antihistomines by bl'ndt‘n% on Hi reeploy € redues the
allercdic renchions, (ased by Anfihistamine

Uses
T is used for releiing &ymploma of = sneezing, , runny Nase
fching. Watery  €yes  foshes & Common @d.




(4 _TRIMEPRAZINE TARTARATE

® I 1s a phenothiazine denvative € a fortarale salf .
® It is an antihistaminic dgent alko ads ds  sedalive, Hypokic
Or anhemehc .

OH oH
NM/% | )
) * HOOC—CH‘CH—QIH
CH

Mechanism Qf Adion

e Trimepuuzine Tartarafe 1S Q  ompefitive  anfogonist of Hi  feeptor
® T pindg on Hi reeploy € Dblocke the efit of Histamine

Uses

oIt is used alone or olong, wih cehcosteroid® in - confroling,
Allergic of inflammalory  problems..




(13 _CyPROHEPTADINE _HYDROCHLORIDE

Tt is o first %enerah‘on Anfinistamine. having. Serctonin- Antagonisi
and colclum channel  blocking, achvities .

D

ok

Mechonism Of Adtion

oTtH s a Poren’r anfa(anm‘s{- of H feeeptor
o Tn h,‘c}h onentohon it ol2o  hos anh'chol\'nerca!c and anh'dopom|'ner8|'c

Odi\)i\'Y X

Uses
T is used for ‘hﬁlh'n:‘&‘ vonous. allelgjc condvhons,
o T is oo Used 08 Apitite stimulont .
o Tt olso have some anliserotonin ach‘vih/.




@© AzatADINE MALEATE

o Azalodine Maleate is a first Qeneraion Anfhistamine
o T is dimaleate salt of Azatdin€ .

CHs

Medhonism OF Adion

T ads Gc O polent Hi reeptoy  antogonist .
® Tt Dlods Hi Teeplos £ reduces effed of Hstamine

Uses

e Tt is used for treatment of upper ”Kplratory Muoso] - (ongestion
T ic used fos trectment oF allel%lc rhinitis



SECOND (GEN H4 ANTAGON!STJI

® These are the new genemation antihistamine (H1 Antagonict) that
afe less likely to coss the Blood Brain Bamer resulting, @
minimal  sedakion .

® They are designed to poovide  effedive relief’  fom allergy
symptoms  wilh fever sedolive effeds  compared fo Fird Gen
Antihistamines .

® These dm%x Generally include

O Astemizole

@ Loratidine

@ (etnzine

@ \evocetrizine

® (omolyn Sodium

(D ASTEMIZOLE
® Astemizole 1S a potent anhhistaminic agﬂﬁ haufn% longer duration

of action. |
o At higher doses | it uses omytmias due to which It Wk

withdown  from the masket by monufadwer 0 1559

N,
|
CHa,




Mechanism OF Action

* T ads by cnmpeh‘nj;“w*h Histamine. for binding, on H+ - receplos
Sites In the G, S , lomge Bood Uessels, Bronchiol Musdles.
® Sihe Ademizole does not Cross the blood bwain  bavsier etml}/

it binds to the peripheral H1 receptoss .

Uses
T is used for freting. allergic Symploms Such os Rhinits &
(onpuctivitis -




@ LorATIDINE

® loratidine fs an azo Isomes of  (Cypoheptidine .
e Tt s a Sewond genemhbn Hq Anfagonisl- € often ued for
re\e\‘m‘n(} the symptoms  of Allergfc Rhiniks - Urhcana _

Mechanism OF Action
®Tt s a Compefihve anmc}om‘s’r of Histamne at Pempheml Hi reeptos.
e T inhibits fhe adion OF ~Histomine £ fempomm'ty feleves noxal

Conc}eshbn £ u)old\f eyes coused by Histamine,

Uses
o T ic often used in combinalion with pseudoephecisine for treatment
of Sensonal aller%fc rhinikis .




@ CEeTRIZINE

® (elirizine Is an orlly adive Second generakion Hi Antagonist.
® T penetites brain poorly but con cuse Mid Sedaion.

Medchamsm Of Action

o T moinly ads by seledive inhibition of fesipheral H1 reeptors.
® Tt hos long. durhion of acion € fopid onget of adiy .

Uses

o is used for treotment of seusonol ollergic thinths .
o Tt offen used for treatment of vanous Gl\ef%l'c ST
like funny nose ihzhl'nck. Skin ghes etc.



@ LEVOCETIRIZINE

o It s levorototory enontomer of (etizine .

o Tt is thity tmes moie active than dexiro fom

® Tt i Fap'dl(/ obsovsbed ofter oral administration € Poom/ Melabolized
thus  &hows loncJer durahon of adion.

H
=
i C—N7 M= Cia— CHa— O — CHaCDOH

5O

Medonism OF Achon

® |evoetmizine IS acive enantomer of (ehinzine .
o Bs affinity for Hi reeplor fs fwice than thet of Celsizine .

° It seletiel binds to Hi fephvy ond ontagonize the  effedt
of Histamine .

Uses
o T is used for trenting. 2ymplome felated fo Seasonal allergles

in odute ond childieng of 6 yews of age and above .
o Tt is used for frecting, symplomz  like wi:y eyes , funny Nose

efc.




(S CromMoLyn S0DIUM

® (romolyn Sodium 1s the sodium satt fom of Gomalyn .

® Atthough we ar Studql‘ng, this dmg, under  Antinistamines  bu}
Qctually it s a Mast Cell Stobilizer.

® Tt has Ank- l'nﬂamma}on/ achvity

® Tt stablizes the mogt ¢l , hence Inhibits the rolease of Histamine
leukotrienes and  Other inflammatosy Mediotoss that  Cuwses
hqpevsensih‘vity reactions .

Mechaniom OF Action
* (Comolyn Sodium preverts the de(panmah'on of Moyt @ls , and
thus  prevents  felense of Hstamine < other inﬂqmmalnn/ 2ubstanes
o Tt ads by inhibih‘n(a\ coleium influx .

Uses

® Tt is used for fretment of bwondiiol asthama.
® Tic nosol soluion /S used for ollergic - thinifs .




H2 ANTAGONIST

® Ho Anlﬂgom‘s’r, also known as Ha blockers , are a closs of
mediations that reduce Stomach qcid produdion by b\ock:‘ng
Histamine H2 receptors on cells in stomach lining .

® The Ha Reeptors psesent on panetal cells of stomach .

® Ha Antagonists help dedreases acid production .

® These drugd are commonly  used o treat onditions felated 1o
exess stomach acld such 04 GERD disease , Peplic Ulcers
Zollinger - Ellison Syndrome  etc.

® In H. Antagonists  we have to study about

@ Cimetidine *

@ Famotidine

® Ranthidine

/

MeciaNisM  OF AcCTIoN

® The Ha Antagonist are Compefitive
Ontagonist Of Histomine at Ha receptor
in pasietal  Clls.

e H2 Antagonist bids with Ha Ha
recep\or € block the Histamine Receptor
From bliﬂdt‘ﬂg on 'Ha (eteptos Gashin ()

® |Ahen Histamine Is unable fo
bind to Ha receptor , pasetal Ach 3
(ells do not reeive the signol fo
produce € setiete gostnc acid | A% @
feswt Querall acid producion 1s feduced

HO
(astric
Proton
Pump




GAR OF Ha ANTAGONIST

e The Ha receptor antoqonist were the result of internakional modificafion
of Histamine strucure € deliberate search for a chemically - refated
substance that wowd ad as a compelitive inhibitor OF Ha Reepto .

R < , Chain — N

NH\/N

® Imidazole fing is nol the only fequired ring for  competitive Gntaganism
of Histamine Ha receploy.

® Other heerogydic ring. ( Fuan, Thiophene, Thiazole) efc. that Inhance the
poteney and  selechvity OF Ha - receptor antagonism  Gan - be  used

e The ning and teminal nirogen should be Separated by ot leatt 4
cabon  afom for optimum  antagonist  pev

e The tesminal m‘ﬂagen grovp &hould  be Polar, Non boaic for maximum
anklgon‘«sh‘c adiuiﬂ/ :



@ CIMETIDINE

® (imehdine wos the first agem to be dn‘m‘calu/ used 0% an Ha
Anfugonis’c

® ({meldine mmpeh‘hbely inhibits  the bl'ndu'ng of Histamine to Ha
Receptors £ pveuents gaxm‘c acid  secrelion .

o

e
)
N \/\n )kh'/ Ofs

Medanism OF Adion

o (imelidine blocks the histamine effects by brnding on Ha
recephjb” Pvesa\\s on Pane’rol cells of stomach |

o Duie 1o Hhis Competitive inhibtion , amount of gognic acd
seretion gaﬂﬁc volume and - aadity 1S feduced -

Pmpelh‘es
e Tt s a whte Crtj,smlh‘ne p)wder.
o Tt is Souple in woler £ spann%l soluble (n ethanol .
e T |c dored of a dok Place in" well dosed air fight condtioney”




SYNTHESIS

(Hs (00GHs CHy (204

I——| Ped"dio_'n I I + s /\/Nﬂa.
NH N NH /N
NS a4

imidqzole - 4- carboxylate

@5— Methyl - 1H -

+  CHsNHo




Uses
o Tt |s used to treat vanows types of ulers .
o T 1c used for treating. the condiions, in which foo0 much ocd

s secreted by he mach .
o T is olo sed for treoting, acid- reflux disoiders like GERD |

peplic Weer disense Heatburn  ete.




@ _FaMoTIDINE

Famotidine is 0 compelive Ha feeplor antagonist and it
main  pharmacological - effect Is ihibition of gasfric secrefion.

H‘Nj: \(J\K/K

NSO,NHq

Mechanism OF Adion

* Famotidine blocks the histamine  effedts by Compekively binding. to
Ha  receptor found On paretal Clis of Stomadh.

o This (ompettive inhibition  feduces gmdnc acd secretion , Qadinic volume,

ocud‘ ond amount of caazfnc aod  produced 1 yeponge 1o
mduquﬁ food , @ffiene , Insulin eke.

Uses
o Tt is used for ﬁmh‘n% stomach 2 fnkestinal uleers,
o T is used in the freatment of Zolinger- Ellson Syndome .

® TI is used fo freot GERD .




(3 RANITIDINE

 Ranitidioe is a non- imidazole Ha receptor blocker
® T s usad for ‘lfeuh'n% camhon‘nfesﬁna! wlcers, .

CHs NG,
H,C’“"\/Z—X\/S\/\ i Gs
Q] tl' #/

Mechanism OF Adion

Raniidine reduces nomal ax well as meal- shimuloded acid Searetion
of ocd by pan‘etul @ls by two Mehanism -

® Histamine IS felensed by ECL Cells in Stomach Is poevented fsom
binding. ot reeptor on panielol  @ls that  stimulate  acid
Secrelion .

® [hen H fecplor (re bloded , substonces promoting, acidl - Secrefion
(eq- Gogtin 2 Acetylcholin) e @ decreoted el On - panietoy
als.

Uses
o T is used for treating, Ulcers. € GERD .

o T (s ual in voriows Condition? in which stomach procuces foo
much acid .




Gastric Proton Pump InniBITORS

e Gashic Poton Pump Tnhibitora are the class of drugs thab are
used to @ntwl the gasiric acid € ulcers .
* They work by l'nhibih'n% the proton pump in
which Is  fesponsible for secrefing. Hydrochlowic acid Chel) in the

stomach .

ic paret] cellg

o The redudion i add @n help manage Condiions such os

- Glas*roesophog,eal Reflux Disenge
- Peph'c Ulcer Diseage
- Zdlinge,r - Ellison Syndrome efc.

MecHanism OF AcTioN

® Guastic proton pump innibitof® WoBk
by speaﬂ‘calh/ mr%eh‘n - inhibitin
the poton. pump m&%l‘s Ht/ k¢ ¢
ATPase enzyme located In goahri C

eta] @ls of stomach h‘m‘ncjﬁ.

* By binding fo the Proton pump .

the PPIs eWech‘uel(/ block its ab‘uh"nl

jong .
o The inhibition of paoton pump [

(0,

~

—+ (02 + Ha0

| ca

HaC03

(ol

feversible. . New proton pumps
necdz. to be synthesizd by panetol
@Iz fo redore add secetion , that can
toke Several dw(fa . Hene PPIs hawe
a Pro\onsed durahon Of achon .

-

— H20

o exchan%e Potasium for Hydrogen Inm{' ™~

Ht

KQ’

j-' Ha0




CLASSIFICATION

® Proton Pump Tnhibtora Qre prodruge , meang they are. invhilly
Inactive .

® They are abcosoed Into the  bloodstream # then converted into
their acive fosm in the highly acidic enviconment of Stomach

® The proton pump inhibitors, are  classified 0% follows, :

ORsx
R4
- T
/ NH \CHQ. \N
DRUGS X R4 Ra Rs Ry
Omeprazole | CH | OCHs | CHs | (s CHs
Lansoprazole CH H CHs (HaCFs H
Rabeprazole CH H CHs | [cHdsOtHs | H
Pantoprazole CH OHR, | OcHs (Hs H




@ OmMeprAZOLE

® Omeprazole s a medicakion that  belonge b 0 clos of drugs
known ag Proton Rimp Inhibitoss (PPLs) .

e Ttis a powaﬁd inhibitos of (JmJn‘c acd . thal fnfolly inhibits
HQ secretion , both festing. 0 well o8 food =limulated .

OCHs

Mechanism OF Aclion

® Omeprazole I a Selecive and Irreversible proton pump inhibitor .

o Tt Suppsesses gaa’m‘c acid  saetion by l'nhibl‘Hn% Ht/ k' ATPoge
in (aam‘c pan‘etal clls .

. BX adm% sperifially on the pwton  pump it blacks final
step fn " Qcd production £ feduces goadnc aa‘dn‘h/.

Uses
o for treatment OF GIERD
® for treatment OF Gosnc <€ Duodenal Ulerz .
e To releive Heartburn
* o pomote the heah‘nczh of Frosive oesophagih‘s.




@ LANSOPRAZOLE

* Lansopruzole is 0 Substituled benzimidazole prodrug, hcun‘nﬂﬂ Selective
and feversible proton pump inhibikor  adtvity . |

® Tt pwvents produdion o acid In the gtomach .

e OCHa.— CFs

Ny © =
©:NH>-S\Q"~ \N

Mechanism OF Action

e Tt suppresses qastic acid Safelion by inhibiting, H/kt ArPose
enzyme  System of the urface of {g;m‘c pavdetal el .

e Tt hos higher orol bl‘oauoih"bnﬂy , fader onset of achon
€ dlignly * longer 172 than  omepstzole

Uses
o T 1s used for heah‘ng. acd- reflux disorders Clike GERD) .
o T s used for ireatment OF NsAIDs Mdued Qodirc Ules.
e Treatment 0of Heatbumn .




(@ RABEPRAZOLE

* Rabepwuzole s an antiulcer druc}ﬂ that Dlocks H*[Kk+ ATRse.
® Tt is Qbsosbed € mMefabolized in liver by oxidakion .

o OCHa= CHz — CHy — OCHs

NN
@Enuy > oy m

Mechanism OF Action
Rapeprozole Suppresses (st 0ad secretion by inhibiting Ht/ K*
ATPase  enajme Sygem

Uses
e In (ERD
o Tn Severe erosive esophagl‘h‘s
® Tn zoln‘ng,er - Ellison Syndrome
® Tn duodenal Weerz




@ PeNTOPRAZOLE

@ Pen&o;xazole IS @ proton pump inhibitor  similar to Omeprazole .

e Tt woks by deaeaﬁn%he amount Of acid produced in the
Stomach € used 1o condihons, muolun'n% exess  Stomadh
add .

0ds

OCHs
OCHF,, _ N '0 = l
\>" é\ ~
N CHa, N
H

Mechanism OF Action

& Pen}oprazole's mechonism oF action inyolues n'nhfbih‘ng, the
proton  pum In the parefol lls .
o This leads fo inhibition of gom‘c acid  Secrefion .

Uses
o Treatment Of GIERD
® Trealment of Zolinger- Ellison Syndiome .
o Treotment of emsive Oesophagtie




ANTINEOPLASTIC AGENTS

® Antineoplostic Agents are the dugs that are used fo treat caneer.

e Antineoplastic Agents are also known as Anticancer , Chemtherapy
or cytotoxic dm%%.

o Thet, work bx/ ’farc&eh‘n and kilh‘n%. concer cells by |'nhibiﬁn%
their Growth and prol erolion .

e They work through  different mechanisms dependl‘nc(}‘ on their class

and type.

® (ancer s Q Very semous disease Charactesized by uncontrollec|
growth £ spread of abnomol cells in the body.

o Thece abnomal cdis @n form Tumour € spread ’mrou(a,bou} the
body via blood <€ lymphodic system.

o (ancer @n stut olmost anywhere n the human body < Offen
named Qfter orgon of type of ¢l where it Stuis , such 08
Breast (ancer , Lung_ Cancer.

® (ther fems like Negplosm € Tumow are algo used for (aneer
however 1"06/ have sh‘%hf different mmin%_



TUMOUR

® A Tumour 1s an abnomal QGrowth of cells that fomz o Mass
or Lump.

T con be classified into two types -

O Benign  Tumour

©) Malignant Tumour

BenieN TuMOUR MALIGNANT TuMOuR

® T \sa Non- Gneerous Tumour | @ Tt 1s a Cancerous Tumour
* T generolly doesn't spread ® Tt spreads fo other part of

to other parts of body bodq Jrhrou%h Bloodstream
or Lymphalic System.
* Tt an be eadly removed It an not be euly
‘rhrough sufgery removed .

CLAsSIFICATION OF CANCER

On the basis of #ssue involved i+ an be classibed into
Folloun‘nqr types -

(orcinomas

Sarwmas

Leukamias

Lymphomass



@ _CARCINOMAS
o (ancer thot originates In epthelial cells . which line the inner

2 ouler surfoes of body .
® Example - Breast (oncer Lung\ (oncer efc.

@ SARCOMAS

o These are the concer thal anses flom comnechive fissues .
® Example - Bone, Musde, Joints éfc.

® LEukaMIAS

Tt is also known as Blood (ncer.
o T begl‘ns when  healthy blood cell changes € quow uncontrolably -

@ LYMPHOMAS
o (oncer thot oﬁ%l'na}es in the Lymphatic System .
* Example @ Hodgkins Lymphoma




Causes

Cancer is Offen CQoused by chan%es ( mutationg) in the DNA within
cells ., which lead 1o uncontrolled cell division € gm}h_

These mufation2 @n be tnggered by vanoug facdor as follows
Gtenetic  Mutahion2

Environmental Exposures

Smokin%

Alcohol

Virus, Bactena , farasites

Hormonal Imbalances

SIGN € SYMPTOMS
o Faﬂgue
® Weight Changes
® Skin Changes
® Bowel Ch
® Persistent Cough
o Breaim‘nca. Trouble
® Fever/ Night Sweals

TREATMENT
* Surgery
® (hemotherapy
® Radiation Thergpy efc .
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ALKYLATING AGENTS

® Allylating. Agents are a type of Antineoplastic dug. used In
cancer freatment .

. They are the oldest and most useful Anfineoplogtic dmc};s

° 'ﬁley work by direcy damagin%\ the DNA within @ner clls .

® Effetiveness of Alkylaling. Agents a2 Anticancer Drug’s was,
nfimed by dinical fnolz i middle 15405 .

® They are often used in treolment of vorous types of cancer
because *H)ey an Jrctrger fqpf'd(t/ df\ﬂdl‘n(},\ concer cells .

CLASSIFICATION
Alkqlah‘ng Agents are clossified a2 follows :

® Nitrogen Mustards @ Nitroscureas
® Mechlorethamine ® (Camustine
® (yclophosphamide ® lomustine
® (hlorambuycil

® Melphalan ® Triazine

® Thsfamide ® Dacarbazine

@ Etyleneimine
® Thiotepa

® Alkyl Sulfonate
® Busulfan



MecHanisM  OF AcCTION

o Alkqlahn% Agents are a closs of chemotherapy drugs thod
(wovk b(, addinq. alkyl - groups to DNA , which Interteres  with
DNA  feplication € frongeription .

® Hee's o detiled Oveview Of their mechanism of adion -

O _AlKkylation

® Alkylating Agents frangfer an alkyl group ( typically - methye
or ethyl) 1o the DNA molecule .

o This usually ocws ot the N# posiion of Guanine  bages
lending fo the fomakion of N-% alkykguanine .

® first ffiese Allylaking, Agents (‘specially Nitrogen Mustards derivatives )
undefgoes  intermolecular cyclizakion fo fosm ~Azinicinium - Ton.

/CHQ."' CHa - Cli . CHa,
CHQ— CH?."’ C, l CHQ,
CHa— CH2 - CI

(Mechlorethaming

e By this reachion .’rerh’an/ amine IS Convetted to an ungtoble
guotemasy  ammonium compound , which react by {%mm’n%
@bonium fon .



® Now this unstable qualenary ammonium Compound  alkylates
two quanine boses ot F* N atom

0
+ / CHa N
CHz — N [ -
U Cl 4 9 & I‘\H
l o <=" NANH'A.

CHy— CHy— C
(Azindinium Ton) 1
P
(Hg — N— (Ha

O ?"1 clﬂﬂ. 0
NH NH
):uj v <NJ\),,5L |
H_,_N N \ / NHQ.

(N Intershiand Groslinked DNR)

@ Cross Linkfn%_

o e alkyl qoups fosm ovolent bond belween different DNA- Stronds
Cinterstiand ~ closs ll‘nku'n%) or within 2ame frand Cintragfrand (0SS
linking..) -

e This ?;veuents seraﬁon of DNA shonds necessan/ for feplicahion €
frangcniption .




&9
£5

(Cross Linking) Breakaqe

® DNA Damage

o The alkylofion Of DNA (uuses Studural distotions and breoks

in the DNA.
e This breaks leads to errors dun‘n% DNA  replicohion € eventually
leads 1o @l deoth .

@ Cell Death
Uimately , the acumulation of DNA domage € inabiky tfo  repair
it lead to el death , patticasly I rapdly dividing. ~ @ncer
cells




DRuGs In QuR SyLLABUS

In ow syllabus, we have to study about fo"owl'n% duge -
® Mechlorethamine *
® (yclophosphamide
® Melphalan
® (hlorambucil
® Busulfan
® Thiotepa

@) MECHLORE THAMINE

e Tt is also known a2 Mustine HC) |
°* 1} 12 fit nitrogen mustard and hn‘gnh/ reacive In nature
* Tt is administered by IV foute ( Imfauenou&ly) .

- - (H
Cl- CHo 2\

N— CHs
Cl- CHs — CHy”

Mechanism Of Achon

® The drug. undergoes rapid chemical trangformakion € nverted fo
feacive  azindinium lon .

® It damages DNA vio cioss links fosmation

o & prevents DNA gynthesic 2 RNA transciphon by altachment of
adkyl qroups 10 DNA bases (mostly Guanine ot N-3 pasition ) .

® The cwoss links formalion leads to call dendh




Synthesis

@) CHa— GHa—-QH
/
2 /" \ b G — Ho—N]
CHa CHa CHa— CHa— OH
(Ethylene Oxide) (ttetnyl Amine l 50Cly
(Mo~ CHa - ClI
HSC -N “
> CHy— (Ha =C|
Mechlorethamine
Properties

e Tt is white crygztalline hy%roscopu‘c powder.
® Soluble in waﬂgmand aleohol .

Uses

® It is used to teat Hodgkins Lymphoma .
* Tretment of TGl [ymphoma .

® Often uced to fren} certain typec of Non- Hodgkins  Lymphomq .
® Also uwd fo freat Lung. concer




@ CyCLOPHOSPHAMIDE

* (ylophosphamide is a widely used alkylating. a(aﬁnf
® T har l'mmunosuPptsesscm\l pmperh,.

® Tt s wel obsosbed orolly € achvated In |iver.

0 - -
/CH2 CHa- QI

O i
SP— N
| ™ CHa— Qi - C|
NH

Mechonism OF Achion

® Cydophosphamide ads againg the cells that are achvely du‘w'drng,
and festing. before a)ten‘n% the ¢l cyde .

® The hepolic qytochrome P-us0 enzyme System adivates  ayclophosphamide
o make it Qylotoxic

® The ocive metabolire of oyclophosphamide fsme ONA  ross links.
between € within DNA <ftrande ol Guenine N-* postions |

® This is Ilmeversible € Jendz to @Il deoth .

Uses

* It is used in qate leukemia OF children.
® Tn Hodgldn's dicease , Breat (@ncer, Ouvanan incer € Lung, ncer .




® MELPHALAN

® Melphalon 1s on  Alkylating, niogen Mustord  Wwhose levo isomer,
dextro isomer and fecemic  mixlure are used 0s  Anfineoplaghic
A%ents.

o I cwses bone marmow fom‘fy but 0 polential antianees agent .

Cl— (Ho— CHz\
N '@'G‘h— (H — COCH
Cl — (Hy— CHy / |

NH o,

Mechanism OF Adlion

® Mepholan ads by Alkylahion causes breoks € (ross -linkage in
ONA stondz  leading. o cell deoth.

Uses

* Tt is used for trestment of Multipe Myeloma
® Ued In the teolment of Bt cner £ ovanan Qances




@ CHLORAMBUCIL

el 5 0 dow ach'n% Alkqlah‘n% AcJenf
® Tt oleo have Some mmunosupsessont ach'uih/,

Cl—CHy — Cﬂz\
/N @' CHy— CHa— CHa — COOH

Cl — CHa — CHy

Mechanism Of Achion

® (Chlorombucil ods b% alkqlah’n%‘ 2 Crog—h‘nkm% the ONA of
cner (Als .

® The (oss Iinh‘n% leadz o bveaka%e of DNA R ulkimogely
leadg to cell death

Uses
® Tt is used in the treatment of chronic |ymphocytic leukemia .
Used 10 treatment Of Hodgkin's € Non - hodgkin's  lymphoma .
* Tt @n be used In treclment of ovaon aney .




® BUSULFAN

L be\onf}g to the doss of Alkyd Sulfonate
® Tt exets a Selechve Immunosuppresive effet on bone Masow .

CHsS020 — CHy — CHy, — CHa — C(Ha. — 0S02(Hs

Medhamsm OF Action
® Busufan adds alkyl Qroups fo the DNA .
o Tt preferentially feads wi the N% poshon of quanine in DNA-,
Favmin% covalent bondg .
¢ These oxc- linkages poevents the Synthesis € fundion of DNA .

Uses

® T is used in the treafment of granuloglic leukemiq

®THis aleo a component of pee- frangplant condiioning. ‘segimen
N bone mamow trangplantakion .




© THioTEPA

® i belonge fo the class of Ethylenimine .
* It produees high toxicity .

S

e

N

VAR

Mechanism OF Ackion

o T wosks by Olkylating, & breakage of DNA strandg <
eventually leads fo @l death .

Uses

® Tt js uwed for treahing. Breast, Ovanon < Bladder (ancer .
® Tt is algo used In bone marow trangplantation .




ANTIMETABOLITES

* Antimetabolites are  belongg to class of anhancer agents that
are  studurally simlar to the metabolites that are essential
for gynthesis of DNA 2uch ag Purine , Fynimidine € Flic Acid.

® They act etther by r‘nhfbﬂin% their  2ynthedis  or by competing,
with them in ONA £ RNA  Zynthesis .

® They interferes with nomal cell funchioning. .

® Antimetabolites commonly kill the cell In ~S Phase.

CLASSIFICATION
Antimetabolites are classified a2 follows -

® Folate Antagonist
® Melhotrexate *

@ Purine Anmsonis+
® Mercapfopudne*
. Thlbguanine
¢ Aza}hfoprm‘ne

@ Pyrimidine Antagonist
® Flyorouracil
® Floxundine

* (Gytarabine



FOLATE ANTAGONIST

® Folate Antagonist are also referred to Antifolic Acid or  Anbifolics.
* T is a fype of drug that inferferes with the metabolsm of
Blic Add CUitamin B9) , an essential nuirent fequired for

SYnthesis of DNA .
® Thee drugg are palhcularly effechive 10 ’rreahng, rapudly dmdmg\
aner Glls | but an also affedt heolthy Cells.

MEcHANISM OF ACTION
® Plic Aad Is an éssenhial dtelwy

g’m : Folate
® folate Antagonists, Such a% 0
Methotrertte , spedfially } o Synihesis)

Inhiblt  the enzyme Dlh\[dTOFOIOk Q'Q DHF dT™MP
Reductase ( DHFR) .

® DHFR is fesponsble for anveting,  pc

DHF into THF , 0 fredued

foxm of Folo}e that Is  esential

for gynthesizing, Purine £ dmip duMp
that are necess%c;ry for DNA 2 RNA HTME

Produch‘on.
o They mostly Il cells In the S Phage



O METHOTREXATE
e Metmaotiexake 18 one of the oldegt < hnghly effechue. Aaneoplagh'c

dm%g :

e Tt 2o has |‘mmunosupnessan+ pmpecshés.

NHo N Cis 0 CO0H
{
N' R S CH:L"N—@"C-NH—(H—CHQ_— (Ha — COOH
|\ b/ Z
NT N

Mechanism Of Achion

® Methotrexate ad by poeventing. the Symhesis of  Folic Add .

e It bindz stongly to Dihydrotoloke Reductase CDHFR) , an
enzyme fequired for @nversion Of DHF to THF, which IS
essenfio) for 2ynthesis Of ONA.

® Mehotrexate , By blodn'ng\ DHRR , distupts the produchion of
DNA , thereby glowing. down the growth of fapidly dr‘w‘dnhg\
coner cells .

Propexh‘es
* Tt iz ydlow / orunge Crystolline  powder
* Tt is hqgroscopic In notwe .
® Tt s Dluble in waler £ slt‘ghﬂy Dluble i alohed




SgnﬂleSI'S

NHa HOOC — (- N4~ C=0

N vl NHa EHO al’b.
y + BriHe—MBr l
*\ HoOC — (Ha
HaN i
NHCH s

. Ha
2,4,5,6 - Telraamine 2, 3 le Methylamine Benzov‘
Pyrimidine ol G!utmn(lk

BaCla- He O 1 NaOH

Acelic Aad T/ ki

NH2

(Ha — _‘@‘C NH - CH CHa - CHa — (OCH
fI J

Uses

o Tt isused In the treatment OF lymphocytic leukamia.

o T is ued In the frealment of Breast @ncer, (un% ONes
head € neck Coner with Combinolion of othes dmc}x_




PuriINE ANTAGONIST

® A Punne An+agom‘s+ belongs to the clas of anhmetabolites under
Anticancer  Agents that interferes with the ynthesis 2 function
of Punnes , Which are ésenhol buﬂdm% blocks of ONA <€

RnA .

® Fey dm%% bdonging fo class of Punne Antagonisw‘ are as follous :

0] Mermpbpuﬁne*
@ Thioguanine
® Auzalhioprine

MecHANISM OF AcTioN

o Purine Antagonists -such as 6 - Meraaplopurine
and 6- Thioguam‘ne are Shucfurally similar
to natural purine bases (Adenine, Guanine)

e One (nside the @I, these druc(}& are
onverted ifo adive metabolites , which
can be I'ncorpora}ed into guowing. DNA or
RNA sirands dun‘m}q S - Phoge

® This incorporation Tesultc info fautty Audeic
acids C DNA € RNA) |, leading. to dysfunchonol
of incomplde Qenetic information , which
nhivit  cll's ability o function praperly

. alzo intertere with ITMP Dehydrogenase
and Other enzymes fnvolved in conversion of
Tnosinic Acid (IMP) 1o adenine < guam‘nc

Nucleotides .

PURINE ANTAGIONIST

:

Active METABOLITE

|

IncorPORATION INTO

DNA

I
v_ ¥

ONA Strand| | ONA §
Breakage | | Synthesis




(@ MERCAPTOPURINE

e Merplopurine IS a purine anfagom's’r antimelabolite  under
Antineoplaghc Agents hauln% (mmunosuppessant - propetes -
o T pretents purine melobolism , thus, Inhibits nucleic acd Kynthesis

(0

Mechanism OF Action

® Mercaptopurine inhivits the Synthesis of Purine Nuceohides, .
® Onee administered |+ nverted inkb S adive Metabolites  such of
Thioinosine  monaphosphate  (TIMP) and  -thioguanine - Nudeotidles
( Toms) With the hep of Hyporanthine - Guanine  Phasphoribasyltransirase
(H&IPRT)
® These adive metabolites inhibits the conversion of IMP to  Adenine
£ Guonine nucleohdes which are essential for DNA < RNA &ynihesis .
® G- MP olgo Works b mcorpomh‘n%. info DNA < RNA cau&'n(}‘
futher  disption of nudeic acdd” function ¢ contibuting,, fo
Cybtoxic  effeds on - anes @R

Prq)er’des
® Tt is yellowigh ag&\uiline powder
® Tt s Inzolube In waler < snghm/ Soluble 1n alcohod




Synl-hesis

n N
N NN, Podts N%I” Ho N)I">
N | N/> Purdine. ‘QN l 7 M '*N' N/
N

Pyndine

B

SH
N=— '4
e

6- Nercuptopuﬂne

Uses

Tt i useful in acule leukaemia .
® Tt (an be used In the dreatment OF Non- Hodgkin's  Lymphoma
® T is olsc wed In et fypes of Aufoimmune Disowders




@ THIOGUANINE
® Thioquanine Is @ Pum‘ne onologuc undes  Antimetabolites
® Tiis used In the therapy of awte leukaemiq.

JOXD

Mechamsm Of Achion

® Thioquanine , after administrahon  conveted info 1ts  adive Metakolifes
nd lnterfres with  Pudne  Synthesis -

o Tt ads by three mechonism

(1) Feedback fnhibiion of de Novo purine Aynthesis

@ Inhibiton of intes Conversion Of purine Nucleoticle

(i) 'lj\corporohbn iNlo DNA < RNA .

Uses

® Tt ic used in the trealment of Qate leukamia , especially in
(ombinahon  with  (ytosabine .




@ AzZATHIOPRINE

° Aza}hl'o;m‘ne s Q pun‘ne analog,ue and Prodru% of Hercapropw:‘ne
T s also used as an immunosyppsessive agent In argan
trangplantation .

N NO2

&Y
CH/'{, ij:h‘
L L)

Mechanism Of Aclion

e Authioprine inhibits the purine gynthesis .
e Tic melaboites Qre Inoiporated Into DNA € RNA.
® Tt preverts fie synthesic 0f DNA, RNA € pudtein.

Uses

o The use of azathiopsine ds an anfineoplagtic agent Is fess common
ompared {o its immunosuppressive - applications .

® Tt is used mainly (n autoimmune disosders




| PYRIMIDINE ANTAGONIST |

® Pyimidine Antagonist are @ closs of Ankimelobolites dm% unders
Anh‘neoplash‘c Aaents that inferferes  with the ggn{hesfs of Nucleic
Acds by mimi ng. Pyrimidine  Bases , that are  essenfia) Components
OF DNA € RNA.

* The drge undes Ryrimicine  Anfagonist fhdudez

® Ruorouracil

@ Gytarabine

@ Foxuridine

MEecHaNIsM (OF AcTioN

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

* fov example : drugs like 5- Fluorouracil inhibit thymidylate 2ynthase,
an enzyme Cruciol  for convering,  uridine info hymidine ., a
Necessary - Component of DNA .

® Some Pyn‘midl'ne_ antagom‘s% @n be fncovpomfed Nk DNA 05 RNA,
disuptng, fomal nudee  adid funchion .

o By l‘nhibih‘n% DNA &(nthesis 2 fepail Mechanism . these cliugs
eventyally leads fo cell denth | especially in fapidly  dlivicing,
aner  Cls.




(®) FLUOROURACIL
o Tt s P\,n‘midine analoque which s an anhheoptam‘c Antimetabalite

HN/j/F
X

Mechanism OF Achon

o Tt inhbits the enzyme Thymidylote Zynthose that resuts In
Inhioiton  oF fosmakion of thymidine fsom uraci .
® Thic lendz 1o hhibllon of ONA <€ RNA Synthesis € cell death

0

Uses

Tt is uwd in the freotment of vonows fypes of @ncess Quch
0% Colorecta) , bwenst € Skin .concess |



©) FLoxURIDINE

& Hoxundine belon%z b the doss of Pyrimidine Antoganis{—
which on Mmetabaliam  converted t  5- Auerouraci] .

0 Oﬁi"’)fo
OH-GQQ—N AF
HO

Mechanism Of Achion

® Foxundine Melobolises Into the acive 5- Auorouracil .
E Alon%. wih DNA  2ynthesis it algo inhibils RNA Remahon

by incopomating. info it 2 pooducng. 0 folse RNA .

Uses

e T is ued for managemen% of (aaﬂroin{esh‘nal adeno casainomq
metostohc fo lves.




@ CyTARABINE
* Cytorobine belonge fo the sz of Pymidline  Antagonist  under
Antineoplaghic - Anhimetabolite

HO —_ N

Mechonism Of Adion

o The exat mechanism of achon of Gyambine is not fully
undesstood , Nowever |t is believed that I ads  through
inhibiion of DNA  Polymeroge  enzyme by fncozspomhh% info DNA

Uses

e Tt s used fov the teotment of aae Myeloid leukama,
£ Uonous Other types of leukamia




ANTIBIOTICS

® Antibicics are the dmge that are obtained fsom Microorganisms .

. Theu{ hove been (ecently fewgnized as an impastant  closs -of
Anhneoplaszh‘c Agents .

® Thece are clos of clru%v> known for their abiliry fo  Inhibit
ances @l quowth -

® In our syllabug , we have fo shidy about Followfn% dgs

® Dactinomycin

@ Daunorubicin

® Dovonbicin

© Bleomycin

MecuaNisM OF AcTioN

® Anfibiotics ued as antineoplodiic dgents  wovks fhrough Several
mechanism 10 Combad Coneer s -

® Hee Qre Foliowl‘n% Wayg s

® TIntercalotion Inky DNA

e Antibioticc such 02 Doxorubictn €  Daunorubicin insest  themgelves
Detween ONA boge paibe , which Interferes with nomal fundion
of DNA .

e This intercolalion distupts DNA feplicolion € transarphion , leding,
fo @ qde omes and  apeplosis  programmed cell deatn) .




@_Tnhibition OF Topoisomerases

 In addition fo intercalation , # fnhibits topoisomerase fl , an enzyme
cruciol {or DNA replicaion € fepoir .

o This inhibiion auses ONA stand bseakage and impoirz the repour
poocess | |ead|‘n% o cell death .

® Formalion Of Free Rodicla

o Antibiohcs such 0= Bleomycin genemteg Free Radicalz . Which
(wse  oxidalive dama%x fo ONA , lending. fo single € dovbic
strond  boeakage .

o This damoge ~(nhibils ONA replicaion and franseniplion | fesuting.
in el deth.

@_Cross Linking of DNA

o Some Antibidlics Cretes (foss- links Defween DNA strondg
which  prevents  ONA Fsom  Seporoking., - puopeoly for Tepicahion
< trongcnphon.

o Tis leads o apoplosis and Inhibits fumour gouth.




@ DAcCTINOMYCIN
® Dactinomycin , also known ax adinomyain D, 1S on anficneys
ontibichc  Used 1 trectment of various ances .
L - threonine , D- valine , L- pudline N - Methy|

® Dadtinomycin - havin
gycne and L-N methyl Voline amito acids .

s

0 U
N z N
c/
NN, o
~ N
H,C/\Cﬂg " °© i HC™ S Chs
N NHQ
0 0]
CHs CHs

Mechanism OF Adion
® Dadinomycin IS an anfineoplaghic - anfibiokic that wosks by bindling,
to DNA and in’resFezsin% with fts trangcriphon  process .

e Tt inermlates blw Guonine € Qosine bose Pais i DNA .
® Tt ol inhibls RNA polymerase enzyme requited for &ynthesis of RNA

Uses
o Tt js used In trealment of vanous typer of ners



® DAUNORUBICIN
e Daunorubich is a foxic anhracycline aminogly @side  antineoplostic
0gent  Obfained fsom  Streptomyces  Peucelius -

NHs

OH

Mechonism OF Achion

® Tt damages ONA by l‘n’rercnlah‘n%, between Base fhirs rsulting. in
unailing, of the helix |'nh:‘bih‘n% DNA € RNA gynthesis .

* Daunorubein Moy al20 act by inhibiting, Polymeroge  Adtivity
OFFech‘n%\ fequlodion of gene expression and %enerah‘n% fee  mdicals

Uses

* These duge are used fox the freotment of ate mydoaytic ledkaemia,
€ aake lymphoblastic  leukaemia .




® DoxorusICIN
e T ic an anthracycliee  anibichc with antineoplogic  acivity € (Solaked
Foom  Streplomyces  Peucelius .

NHy

OH

Mechanism OF Adlion

* Doxorubicin act by Fmsmfn% ©mplexes  wiih DNA w‘hmua.h ihlercolaion
Detween Doge  pouos -
o Tt alzo iInhivitc the achve of Topoisomerase -IL

Uses
o Doxorubicin Used In Combinahon with othes meditiong 1o
freor  certain types of bladdes , brogt |, lnge , omach &

Ouanon  (onces .
®Tt ol used In treaimeni of Hodg,hh's < NOn-Hodglq‘n‘g lymphoma _




@ BLeoMyciN

® Bleomycin Is a @mplex of feloted qycopepticle - antibiotic - Obtained]
from Sﬁep{omq(es Uericillus <€ Consist  Of  Bleomycin A2 € 82.

NH
KN ,95 N2,
o \N % G
"r*/Y XA, r\ }4 \
HO
OH
OH 0
,LNAO

Mechanism Of Achon
® The exad mechanism of ackon of Bleomycin 1S not known, but
auailable evidences Indicates that it inhibits DNA  gynthesis €

0lso RNA 4 pn‘otein gl[n‘rhesis.

Uses
o Hodgkin's Lymphoma
® Non- Hodq)ﬂ‘n‘s lymphoma
® Teshiculas , Ouanan (anew



PLANT PrODUCTS

® Plant Produts as Antineoplagtic Agents fefers o compound derived
fs0m plants that have the abn‘lih/ to inhibit o prevent the

1%muﬂh of anes cllz
® Thee (ompoundz known Qs phytochemicale, , (an ad In varous
to ombok cney guch o8 distupting, @I division

induding. Qpoplosis ov intesfening, Wi blaocl - Bupply fo fumass,

® Plant desived druge howe fewes o5 No side effect.
In our 2yhabug ,we have fo Study about :

O Vinblastin Sulphak

® Vincwiin - Suiphote

©) Eloposide

Mechanism OF Action

* Plant prduds as ontineoplasic agents Wovk +hrou3h Vanouss
mechanism fo target and Idll conces cellR .

® Plant produds such 0% Uinblagtin 2 Vincrishne inhibit the
polymeztzalion of fubulin info micolubales. , dirupling. - spindic
foomohion € -b\odq‘n(a, @l division .

® Oruge Auh og Eloposide Inhibits  topoisomerase Il ,-an enzyme
cuciol 05 DNA stronds  breakage and cell death .




® VINBLASTIN SULPHATE

® Uinblogin sulphate fs the sulphate salt of Vlinblashine , @
nohual  alkaloid 1solafed foom the plant  Colhrantus  Roseus
oith antineoplostic Pwpeb’ﬁes.

Mechanism Of Adion
e Uinblagtine bindg 1o tubulin 2 inhibits microtubule fysmakion |,
fesulting. fn disruption of mitoh'c Spindie .
"~ o The chiomosomes foillk 1t move apovt dtm'n% mibbsic <
leod o metaphage  Qrrest.

Uses
® Hodgkin's Lymphomg
® Non- HodgHn's |ymphoma
® lymphoytic  Lymphoma




® VINCRISTINE SULPHATE

Uincoistine wos frsst 1solaked 1n 1961
T s given Intravenously .

OH

N
C“‘.’I.CH;

xZz

(00CHs

1eo

CHO HO COO(H;',

Mechonism Of Adion
® T binds fo fubulin pooteln , poevents polymesization and)
assembly of micotubules, and conses  mitohc spindle destructon
e The chromosomes fAllR 4 move apast dmstn% mitests -2
leod o melaphose arredt

Uses
o Awke Myeboid leukaemia
. Hodgkin‘s Diseose

o Lun%anceseh.




®) ETvorosine

Bloposide s O semisynthehic denivative of - podophyliofoxin
It possess potent anlineoplogtic property .

I.I/ CHS

HCO l OCH3

OH

Mechantsm Of Achon

o Tt foomg (omplex With iﬂmsomera&e enzyme and  @useR
breakage of DNA Stond

Uses
o Testwlor (orces
o Lunca, (ances
® Rladdes (Onees
® Hodgkin's Lymphoma ek.




MISCELLANEOUS

® Miscellaneous, amfineoplogtic agents fefer fo o guoup OF ey
dmca& thot do not il Completely into 4he typical Cobegores
of ~chemotherapy due fo thers unique MoA .

® Some of them are 02 follows

@ CispLasTIN

* Gisplagtin is o plofinum bosed ~ chemothepy drug. known 1o
& anineoplashic activity

Cl

I
Cl — Fl)f NHz

NHs

Mechaniesm Of Adion

o Cisplastin wosks b(/ damagm% the DNA of @ncer cellr by
DNA Cmssll‘nhh% : laldl'n%fb @l deth .

Uses

e Testiculasr  Tumour
e Ovanan Tumous
® Rladdes (oncey




@ _MitoTanE
e Mitotane is the dewivative of dichlowodiphenyldichlowoethane hown‘n%
Qnticances  poperties . -

Cl i Cl
Cl
T

Mechanism OF Achion

o The ead MoA of Miotane Is not known , but accovc{m
to  precent data 1t Qffeds the Adrenal Ctex by. mh:‘bfh'n%
gteroid P'onduch‘on ) leodmg. to dedfruchion of -adrenal @ncey
@As .

Uses
o (anes of Adrenal Giland CAdrenocshical (arcinoma )
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