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e Diabetes Mellitus is a chonic melabolic disoder charmderized by
hlgh levdls of Grluwse in Blood .

o Tt oaurs efther due to inadequate produdion of Tnsulin by Fancreas
o bady's inabiity to effertively use Tnsulin .

® Tnedin 1s @ Hormone Evduaﬂ by fancens that helps o regulate

Blood Sugar Level by mﬁng absoblion of Giluwse ito cls fo
be used for Erergy -

Types OF DiABETES L’lELuws

Diobetes Mellitus @n be mainly dassified inko 3 types
© Type 1 Diabetes Melitus
@ Type 2 Diabetes Mellitus
® (estational Diabetes

e Eatier it was known as Inswin Oependent Diabetes Mellitus.

o Tt constitutes about 107. oses of Diabetes Mellitus .

o T oxws beaxuse of destudion of B cells of panaeas due to
Autoimmune  Disorders .

o Tt leads to deficiency of Insulin that leads fo increase in Blood
Giluacse level .

e Type 1 Diobetes often develops dunng Childhood or Adult f
VT



CAuses

® Type 1 Diabetes Melitus puimarily Ocurs due to on Auloimmune Disorder,
where body's immune systan mistakenly oltads £ dalmﬂ,a. insulin
prdudng B celis in ponaeas .

o The exad ciuse of this autoimmune fesponse 6 ot fully underdood
it is beleived to involue a mbinalion of Gienetic € Environmental fadors .

o There are %lhminﬂ fodors that @n be fesponsible for this ATR .

@ Grenetic Mulations

® Vil Infedions

® Eary Childhood es

© Glml-gra@iaﬂ <€ S;E’;“al Fatiema,

PamociENESiS
The pathogenesis of Type 1 Diobeles cn be explained as follows :

Due To Grenetic Mutations
+
Autoimmune Disorders
4
Adlivation OF Cytotoxic T- Cells
¥
Destrudion of B- Cels
'
Deficienay of Tnsulin
4
Blood Glluose level t
4
Tuee 1 DM
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SyMPTOMS
® Inaeased Thirst
® Frequent Urination
® FExireme Hunger
. weian} Loss
. Foﬁgue
® Wenkness

ComPLICATIONS
® Diabetic keloacidosis
® Diabdic Neuropathy
® Diabetic Nephropathy
® Diobetic ~Refinopathy
o DEPreSEbn £ Plnriew

TREATMENT € MANAGEMENT

® Tnsulin Therapy

® Blood Sugw Monifonhg

o Phl*?-l'ﬂﬂ ﬂclfuih’

® Manogement of Other Heolth @nditiona
o (obohydrate Cmmh'ng
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rTva 2 E

® Fadier it was known as Non Insulin Oependent Diabeles Melitus .

o Tt nchitutes about 907. cases of Diabetes .

® Tt generally ocws when cell doesnt respond to properly

e In Type 2 Diobetes feeptor on (ells beomes Insulin Resiclunce

® Tupe 2 DM, if maintained for a long period of time @n also
leads {0 Tnsulin Oeficien

® Tt genewlly oaurs lafer Cmosty after 30) due to physical inaduity .

obm‘hf € poor dl'elun{ habits.

Causes
Type 2 diabetes is mainly a lifestyle disorder in which body
beames resistant o the effect of Insulin . Several Fadors @nfribute
fo the development of Type 2 DM as follows, *

® (venelic Fodors

® Obesity

® Physical Tnadivity

® Unhealthy Diet

e Aﬂe

® (estohional Diabetes

* folyaystic Ovary Syndrome (Ros)
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PATHOGENESIS

Due To Vanous Etoloqicl Faclors

H
Reeeptors Beome TInsulin
Resistant
v
Tnsulin Failed To Bind With Reeeplors
{
Hypertophy of B Cells
N
Hyperinsulinema
}
Dysfundion / Failure of B Cells
¥
Blood Gilucose level T
}
Prediobetes
4
DM Tyre IL

SyMpPTOMS

® Excessive Thirgt
. Frequent Unination
® Incrensed  Hunger
® Weight loss

* Fatique

® Slow He::!ing

NOTES : IMPERFECTPHARMACY.IN



COMPLICATIONS
® Diabetic Newopathy
® Diabehc Nephmpa!hq
® Diabelic Rd‘iﬂopll'hq
® (ordiovasaulor Oisenges
® (epression | Anxety

TREATMENT / MANAGEMENT

® Healthy Diet

° Regulur Exercise

® Ueight Management

® (eroin Mediadtions *
= Sufonyl Ureq

= Hetfomin

® Blood Sliaar Monihnsm%
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ANTIDIABETIC AGENTS

® Antdiabehc F\gen’rs are used fos heah‘n%. Diabees  Mellitus by
decrenting.  blood glucuse levels -

® Some of these dmge are administerr] oOmlly Ond Termed
Ofol  Hypoglyamemic or Ol Antingperglyaemic - Agents

® Diferet dases Of anhi - diakehic drugs exist and they are
selated boged on naluwe OF Ciabetes  individuod’s oy
Situahon and other faclom

Tnsvun

® Tnsulin 1S G peplide homone that pl a Cntol mle In
rec}wah:j Vanous metabalic - processes porh‘mhzsiq the re?.ldahbn
of bl glocose levels . ‘

® T is poodied € secreted by bela clla Of iskls of Langerhang
in poncrecs . |

o Tnsulin 15 essential fos propet Utilizahon shoro%c and re(amahon
of glvccse and other nulents [n the body.

Strucwre 0F  Tnsulin

 Tnaulin 13 0 pookein hommone @mposed of & amino acid
ortonged in two polypepticle chaing *

® A Chain (2 amno aclde)

® B Chan (30 amino acidg)

o These chaing -are onnected by dicutfide bonds , Qucial P
mal'n‘rw'nin% its funchonal 3 dimengional structure
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—

‘ IQSuSSmsuo 1213 IS 16171819 2024
A-Chain

s; <

1 23Yyse 18910111213141S (GIFI€19203 232 3SAIF2E DI

B - Chain

SUNTHESIS

o Synthesis Of Insulin refers o proces by which  Tnculin
O peplide homone. , (8 produced 1 poncrent , sperifically by
e bela celis of islete of langeshans, -

e The ingulin MRNA 12 tonslated 0 @ single chain  precursor
known 08 pre- po- Insulin -

o The signol pephide s femoved foom fe- pro- insulin Fonmm%

l?nins.ufn
° In Gdg Apportus , proingulin i2 Puxe&d info Mahwe TInculin,
by (emoxﬁn%, C peplicde .
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TuPES

DuraTION

SHORT ACTING INSULN
() (rystoline  Soluple  Tnsuth
Q) Amorphous  Inaulin Zinc

Sugpension ( Semilente)

INTERMEDIATE ACTNG
() Giobin Zinc Tnsulin
(® Tnsulin Zinc Prepasation Clente)
(0 Tsophane Tnsulin Suspension
LONG ACTNG JINSULIN

(N Protamine Zing Suspersion
(0 Exended Tnsolin  Zinc
Gysaline  (Ulhalente)

6-10

10-12

y-16
H-16

5-8
12 -16

{€6-24
24-30
2y - 30

30-36
34-36

Insvun  PRePARATION
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CLassiFicATion OF ORAL  HypoGLAECEMIC AGENT

Ol Hypoglaemic agente an be classifed as  follows :

() Sunronl;l Uleas,

® Tolbutamide *
® (hlorpsopamide
* (lipmde

® Giimepivde

@ Biquanides
® Metfosmin

®_Thiazolidinediones
* Pogliteone
o Rmﬂlﬂazone
@ qu'h'nideg
) Repagjim'dc
® Nolegihice

@ Glucsidose  Tnhibikoss,

® Acrobose
o Vogﬁbosc
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(O SurroNyL UREAS
e Sulfonylweas are O dass of ol hqpoglqcemic acd,enl'& pﬂﬁmly

Used 1o treat Type 2 Diobeles  Mellilug
chimulale (newlin  Sacretion  fom pontesic B Cells fhereb({

lomsl‘ng, bleod glumse levels, .

MOA

¢ Sulfonylwens Dinde to ond inhiblt the ATP- sensihive potassium
Channels on B (el Membsane of pancreos -

 Thiz (nhibiton Quizes membswie dlepolaizaion , leading. o

opening, Of Voltage alcium  chomels -
® The r&dh‘ng_ fnfux of @ldum h‘?}ﬂa& the exohusis -of ingulin

fammdes - Incregiing, inaulin - Secrehon .

PHARMADKINETICS
o Absoption - They fapidly abwosbed Ffrom GiTT.
® Distrioution © They are hirahw proteln=  bounded .
® Metabolism - Metabolized In liver via CYP203 enzymes.
® Brueion : Exoeted primanly 0 unine
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SPR_OF Suifonylureas

S
R@—?‘-—NH— C— NH— R4
(6]

L | )

Suifony! Ulens,
The benzenc whg. Rhould  (onfedn @ Aubshtvent  pofesadly i
para  position .
The subchienis such as mehyl , amino , bromo , trifluworo medny!
and dithiomelyl were found fo enhanee the antihyperg lycemic

achivity -

Sizeﬂarwp oftached fo terminal nflmgcn S esenhol for
Qchvity .

Sulfonyl  gfoup 15 escenio) fds  bindling, 4o e ATP -Senifive
potasium ~ chonnel on - pancreakic £ - @l
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@ _Tolbutamide *
IF belongs h closs -of  sulphonylureas .

0 0

| "
QS TR
0
Synthesis
Hzc@ + (C180,0H — H,C —@—g—m
(hlorosulfonic
TONCM‘. Acid

Nﬂsl
‘N Q- cocms ] s:
“f‘@'é-ﬂﬂ-c—ocms — I "
0

Etyl (hioroformete
p- Tb(wh@dphonumid{
Cam-uml Bulyl Amine

Cﬂg-@- — N — E— NH— ity

NOTES : IMPERFECTPHARMACY.IN



MOA
As menhoned I Sulfonylureas. introcluchon .

Useg
® Type-IL Diobeles Mellihug

(® _Chlorpropamide.
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© _Gliprzide

H3C—<_:>_é” NH - (Ha"ﬂ'h-@ S—NH—E: NH

Uses
B Type IT DM

@ &ll'mipt'ﬁde

ﬁ&/\ﬁ WAL

Uses
Type I DM
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@ BiGUANIDES
8 lB)SEmnedcs ae clas of oml Oﬂhhl{perglq(emic agents - primanily

In dreaiment oF Type- 2 dicbeles mellitys
o MeXtoymin (2 maost (brmonly Ueed Brguamdes.

MOA

» Buauanldcs Inhibit  Qlycon and t IS In Ivey
suppvessin% @mplex - ETC , Ieadm ~ro deveoser)

ATP < acivahon of AMP dcpa}dcnf ﬁwta a&z AMPy
® AMPr adivahn feduces 9h1cnse Pmdu € Incfeases [naulin

Senghuify
® Tt ako dlows down Inteshial rgltmu abgowphion

PHARMAMKINET(S
o Abcorplion © (el absosbeol from GIT
e Distribvon ©  Widedy digtabuled 0 body hicues .
® Melobolism . T 2 not mellodlized by liter
® Bareton . Fxreted -unchangd n wain

Pduerse Efiect

e Nowseq
® Uommnt}

® Diarhoeo,
® |achc Acidosis \
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@ Metformin

(s Ny NH
I Il I
HC—=N—C—M — C— N

Uses

Type I Dinbetes Mellitys
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(® _TwazoupiNepiones
o Thiazdidirediones , clzo known s qitazones, afe q  dass of
Medicahons  poimasily ued fo Manage Type 2 OM -
o They fundion o inewlin sencitizers " enhoncing, body's  regponse
to insulin , theeby impoving. Qlucose  control .

MoA

e Thiozidinediones eert Hheir effeqt by ach‘uahh% PPAR-Y  ( Proliferor-
Udiled  feceploy gamma) , 0 oudeas receptus” found - primarily
In odipese. ticue,  musde, and liver .

® When adivcted , PPAR- Y Modulales the expression of genes
Invoked 1n Puese 2 ipid Metoboim .

® By adioting. PPAR-Y, T20s increase the senshify of penpherd]
fissue (Musde = adipese hissue) fo Ingulin E:ch‘fuhh% 9Jumsg
uphake 2 ﬂ?dua'ng, blood Quox fevels .

® In ller, PPAR-Y "acivaon lexds fo reducd hepatic
Quese prdudion , fidther fouesing, blood mugar  levels

PHARMAMKINETICS

e Avsorplion © They are well absorbec) fom GIT.

e Digtipuhon :  They are widely diatnbuted n body .

o Metabolism :  They are primaoly Mefpbolizd (h liver by CUTP4SO eneyme.
o froefon ©  They are exreled via kidheys .
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@ _Pioglitazone._

Uses
® Type IL Diobetes Meliitus

@ _Rosiglitazone

cr
~N

Uses
Type T Diabetes Mellitus
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@ MesunNpES
@ Meqh‘h‘nides are class of oral anlidiobéhc dgents used b mangc

Type I Diabetes  Melitus by sh‘mulah‘ng_ Ingul  Qecrehon
o They are genemly Shost ading. and primonly used fo- Manage
postpsandiel  blood Glucose leyels .

MoA

* Mayitinices binde fo spedfic sttes on AT - ensiive  petasgium
(hannels on  pancreahic beta  cellg.

o Tz binding, cmse clocwre of Pofum'um chonnely ,feadx'n}
b @l depolaization .

d @lelum channelg | aJlowing

o Depolavizakon openg  voltagy - cd‘u:%e
lcfym influx , which ?'?;}gﬂx exoqytosis of  Inkulin .

PrarMAGKINETCR

® Absoipton - Rapily abawbed fom GIT
® Dictibufion :  Highly Pprotein bounded .
Metoboised in hver by CUP3AY4 £ CYP2(B enzymes .

e Metabolism .
e Excretion Mainly excreted via feces € unne .

Advetse  Eficts
° quaalqcemia
L Weham Grain
® (TT Dislwbanced.
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@ Repagh'm'de

Hs
NH O/\Gh
@

Useg
Type 2 DM
® Naleﬂlfnide
| PN
(H3
CH,
Uss
Type 2 OM
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(8)_O- Guwwsioase Tnuigitors

Alpha-  Giluasidase  Tnhibitow, are oral anhidiabehic dmgg that
wosk by ddaquh% @bohydrate - digeetion and - Qlucse
abgsption | thereby fedudn% padpsanclia) - biaod Gluase levels .

MOA

o These dngs Inhibrt  alpha- fluasdos enrzymes lowled i
bwugh bomler of &mall infestine

® These enames are rfesponsible. fors boeoking, down  Ompex
(@rponydrates  ( storh , oh‘gasaechcm‘dcs_ and * disaccharicles)
Info  Monosacchondes  |ike Qlucege .

o g mhl‘biﬁn%. these emymes ., AGLs Slow he  (onversion
oF  @bohydrakes o Qlucese resdh'% in

- A Souwer rise in blood “gluxe levels” affer Meals -

- lower postpmndiol  bleod  Glucese splkes.

PHARMACOKINETICS

* Aosopton © Acuboce pooty bsovbed |, Mightl vell absoobed
e Distibution * Gienemlly low I modentle Volume of dighibuhon
o Metabolism © Rubially of extreted unchanged

® Fraehon ©  Paeed moaly In fees or LLnChCm?(d in wne

Adverse  Effet
e Atdominal bloahn% £ pain
® Darhed
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@ Aarbose

HO OH

HO H
0 OH

Ho
0 OH
o1
HE un-d—m
oW OH
Uees

® Type I Diobeles Melltus

® _Voglibcse
v OH
HO - OH
OH
HO
HO
Uses

—

e Type T Dinkeles Melihs
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_ LocaL ANRESTHETICS

® A loml Anaesthehc is a melicahon used 4o *emporaﬁ! numb ¢
gpedfc qrea of the boaty , P‘ﬁevenh'n(} pain  Rensohion  wihout
offecing.  ngciouaness .

* T+ wosks by blackl'nca. nefue 81'3110&5 in the ared where [+ &
opplied O fpjectec].

o [0l Ancesthehcs are Commonly usedl 1N minox swﬂicaj proceduss |
dental drectments and  fow pain manqgamenl N Rpecific creag;

CiAssiFicATON OF LOCAL ANAESTHETCS

@ Benzvic Acid Derivahves
e (ocine

* Hexylaine

® Mepnyline

® (yclomethyaine

o Piperocaine

® Amino Benzic Acdd Dervahves
Benzowaine *

Bulamben

Procaune %

Butane

Propoxycaune

Tetrocaine

Benoxinate
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®  Lidocnine | Anilide Derivaives
* |ignocaine
® Mepivacaine
® Prilocaine
® Fhdocaine

@ Miscellanegug
® Phenacune

® Diperodon

® Dibucine*
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@l Benzoic Acio DErwATVES

® Benzoic add denvalives Qe egter- linked loa) anaethehs thol
indude  compounds guch 0% proauhe, @xaine 4 tetrawiine .

® These agents are charodesizel by theis ability o block newe
conduchon ,pmvidl'ngt [0calized] pain felef

SAR OF Benzoic Acid Denvalives

R
C-omal

Lipophilic Growp Intermeliake  Hydurophilic Girup

O  Aromatic Ring. (Hyelrophilc Giroup)

o The benzoic acid ﬂ'n(a.. provides ll'p(Jphihfdl-y ; Cdbwing. the
mdecules 10 penetrafe’ the ferve Membrunes .

o Substituents on oromahc wIng. can influence potency

® Elecon Dcmah'ﬂg~ Goup < Enhance Achivity

® Electon wilhdrawm% Growp © Moy reduce adiufh{

@ Imermediote

e The eder bond comnecks the awmahc ving. fo alkyl chain

* The chain lenghh 2 baching. nfluence [ipaphiicity € potency.

° Eamﬁn% the  chain leng}h énhances  lipidl Aabbih'l’l/ ~£
Nelve Membsone Pendmh‘on ;
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@ Pmino Giowp € Hydrophilic Giroup)

e The teminol amine grup il oy solubliity aind - 1nteachion
with <odium  channel.

e TBhary omines are mole ueful secomlary amines have [on
Curahon . bul they are move rmh:.hn% primasy amines are.
not acive.,

Memanism OF  Acion

® Benzoic Acd denvalves exert their effect by blockfn%
volta Sadu'um channels  oN  newonal memtmms
alcall\{ by binding. fo Intmcellos part oF channel -
) Th|g stajeh’(c sodium influx , inhibitng. achon potential 9man}bn

on leuoll'ng, to lowlized numbness and  |oss
of smsoﬁo %Dh
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@ Cocaine

(00,
]
@ -0 W0t |
Uses

® Ttis used o lowl anceshelic psimanly in ear, nose £ throol  Surgexes
e Somefimes dlizo yced 08 Optholmic anaechhesia .

© _Hexylcaing

(Hs

Q ]
@- C—0— CH—CHa— NH —<::>

Uses
® Malnly vsed 03 toptal ancedhehc agenl'
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© MEPRYLLAINE
L
Qi3
Uses

Dental  Andesthesia
Awte Pain
Topical  Ancesthesi

@ CuCoMETHYCAINE

0 .
| : >
HC

3

Useg

—_—

o Topio! Anaesthesia
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o Surface  Anaesthesia
® Dental  Anaesthesial
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@| AMino Benzoic Acip Demvamues

e Amino benzic acid desivahues have a benzene i subshiuted
with bolh an amino up (—NH:) ond a mwﬁ “P("“’“”)
® (ommon examples incde pwaine, benaomine, Swionamides <€

furasemide .

MoA |
Same 0s benzoic aod demvahve .

Ol'ugjg
® Bemocaine *
® Bulumben
® Procaine*
® Rulacine
Propoxycaine
Tetmcoine
Benoxinate

SAR
Similar to  Benzaic  Acid Denuathues
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@ Benzocane *

Benaaine 12 d topicol local  anesthelic belonging. fo amino
eser guup of lo anesthelics .

0
BN C=0— 0O~

Synthesis

@—Cﬂs HNOs | HaS0y ON—@- anOu _D_
Nittahon 2 s Oxidction

Toluene P— Nito Toluene P—Nl‘lfo benzoic acd

GHsOH | HasOy l'Es!en'ﬁmh'on
0 SnlHa - Oﬁ'
HE’Q C- 0"' 0"1— CH‘ Rgdudbn 4 C-O-mz-%

Borating Ethyl- p- Niro Benzodk
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Properhies
e Tt g white lalz or white ocburlecs (]'Hg{gmn( der
* Tt ia foely Cgfuuc in alohol . poe

Uses
® Topical locol anaesthefc agent -
® Rin Reieves

(® Butambene

Useg
e |oaml Qnoestheh'c ag,eni-

® Anti - Inflammatony Hcaml,
o Analtaegic

NOTES : IMPERFECTPHARMACY.IN



© Proaine.

Pomine 18 0 loal anaedteht poimadly used in medical

dentol  prolures o numb ticue.  before suery .

0 GHs

Ve
Y I
~ GHs

Sl!n}hegis

2- (hloroetwy) - 4 aminobenzoate

—HQ

0
|
HN —Qc’-o _oh- (hQ +

0
C—=0~ CHo—(a— N7
wn—@— 2= (Ha N\GH:

Poaine

P GHS
NH
N GHs

Diethyl Amine

Under Reduced
Preccure.

GHs
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Prggh‘es
o Tt iz odowles white Cfbthh‘nc powder
® TF t2 soluble in woler.

* T ghould be pwheded fom light

Uses
e Denhistry
® Mhof Sugical Rocedures,
® fun Manuﬂmenl—
@ _Butacaine
v QM
HN —Qc— 0— Gh—Ca—Ca— N
NG
4Hs
Uses

- TOP{@J Anaesthesia .
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© _Popoxycuine

90— GHe
0 QHs
\ /
&NO—E— 0- (Hy— m‘_N\&Hs

Uses

® |ocal anaesthehc in  minor Sufgjcul proceclures
® Dentdl Proceduies

® Telracine

° OpMdmol
® Denhs ki
® ENT Procedures
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(@) _Benoxinate

Gil'li
0

0
" (|:|_0 T N/CaHs
- (Ha=CHy —
" N GHs
Uses

® (Opthalmic Psocedures
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(@ |_L'oocaNe / ANwoe DerivATIVES

Udocaine € Other anilide denuahves are amide - fype.
locl anaesthehcs widely used Rr their  low| anesthehc 2

anh'arn, thmi'c properﬁes :

MoA
Tt blocks Vollagx.- - odiym  channels  In  netue Membsancs,

Pseuenting, Nerve impulze propagahion < (auging, evessible
Onesthedl .

@_Lignoaaine
CHa o
GH
Q M= - o c::s
(s
Uses

* Lol anestrebic for minor sugicl  proceduses
¢ Topical Anesthecia,
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® Mepivacaine
CHy (']is
Che i
-0
CHy
Uses

® Lowl anesthehc fOr dentol procedlures

® Minor surcaian pmedureg.

© Prloaine

g

® lom anaesthelic 1n dﬂlh‘@in{
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@ Etidocrne

(Hg
ﬁ GHs GHz
NH—C— (W — N
(aH
(e S
_Uses
® ol anethehc
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@ MiscenaAnEouS

@ Phenacoine

N= <|:— NH
GHS0 Qs 0GHc

USes

o |oml Anesthehc
® Dental € other Minor swar‘cal P foceduures.

® Dl‘permlon

Useg

o Deanfrq
4 Analgegi e
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© _Dibucune

N
=~ = — (H— l GaHg
HC ~Ca-Ch- -0 — __L c_ Ny, - (}b—N/
> GHs
S\rm%hesis
0
n
LN
0 0
0 He-¢7 4
—_0 |
N0 Aelic Anhydndy rll’c"?o
z€e~
Tsalin 0= =" s
l NaoH
coct

PCls 7

%\ /;
/
\ 78

|
9. Chlorochinchoml  Chioside
2 Hydroyy  Gihchonic Acid
GH;s
: = Hem 7
Dietiy! amwa_% H WK (Ha-(Ha- N Nt
Co- NH'C&-—(“,_

~NH-C,-
s —_—
C\ Z0- (‘fHJ

Dibu o

%
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MoA

Dibumune blocke sodium chamneld  in nerve  membsanes p*o‘euenhmjﬂ
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