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r);ug for diabetZI
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what's the diabetes ?

according to the American
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diabetes association [ ADA ] :-

Is a syndrome characterized by
chronic hyperglycemia due to
insulin deficiency or insulin

resistance or both .
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The incidence of diabetes is growing rapidly in the united states and

orld wide . an estimated 25,8 million pep in the united states and 347
illion people worldwide are officiated with diabetes.
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< The pencrease produce peptid hormone , insulin, glucagon and

2 somatatin . the peptid hormone are secreated from islets of

S Langerhans [ Beta cells produce insulin , alpha cells produce glucagon
and sigma cells produce somastatine ]

ol oSal (e adlaity ) il g el (e 3,88 J st L
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1) Beta cells ———> insulin
2) Alpha cells —— glucagon
3) Sigma cells ———> somastatin
Complication of the disease :- > Macrovascular

—> Microvascular

@ Macro vascular:-

A. Cerebral atherosclerosis —> dala g2 &all Gl il Qlias

Due to hyperlipidemia

B. Coronary heart disease —> o2l ) (3 S A8de 4
Angina, M.| Sl g sl

® Micro vascular:-

a) Retina pathy 5 (e 85 Aa3,l) 5 JSLe L Joany Tay (paal)
Al 230 bl Canlall 2 3Y 5 Al
b) Nephron pathy ——» (a3 Glie 40K G JSLie Jiand gy T
388 JS IS cailla g Jlay Sl
c) Neuro pathy —» b dald s Clacll G gl
W PVAY

May in hand or leg or sex organe
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Classification of diabetes ~ J)))

S Typ | (formerly insulin —dependent diabetes mellitus)
& Typ H(formerly non-insulin dependent diabetes mellitus)

& Typ 11
%, gestitional diabetes

solsSall 5 fiualall g i 1o Glie 4n (palldas (e Ll Gay (S & 55 44 Lol
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Typel (formerly insulin dependent diabetes mellitus ) :-

L Juvenile onest D.M (other name )
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> belwo age of 30 years due to extensive loss of beta cells

L typ 1 diabetes most commonly afflicts cheldrin ,adolescent,or young
adult
. the diseas is characterized by absolute deficiency of insulin due to
distruction of Beta cells
% Loss of B-cell function results from autoimmune-mediated
processes
toxins
% Without functional B cells, the pancreas fails to respond to glucose,
and a person with type 1 diabetes shows classic symptoms of insulin
deficiency (polydipsia, polyphagia, polyuria, and weight loss).
% Type 1diabetics require exogenous insulin to avoid severe
hyperglycemia
Llee S5 5 il i e e [ 5S04 G
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disease
Jay Gamy le M oas 5l Cuny Led qutoimmune 4 im 8 Glie bl
LA el amn JA2 (g pi san g0 (Sae 5l oLl () agdin 5 LanShg e

B e e e e R e e R R R R R R e e e e R R A A%

ol Sl
1-polydipsiau | —p Jibaally ) g2l
2-polyphagia iy gy 5 S JSU
3-polyuria || Jsall 5 i
4-weight loss O )l
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Type 2 (Formerly Non-Insulin Dependent Diabetes Mellitus)

maturity onset D.M (other name)

S

> mostly above 30 years due to degeneration or weakness of beta cells
or diminished of receptor
©
©

Type 2 diabetes accounts for greater than 90% of cases.

Type 2 diabetes is influenced by genetic factors, aging, obesity, and
peripheral
insulin resistance, rather than autoimmune processes.

> The metabolic alterations are generally milder than those observed
with type 1 (for example, patients with type 2 diabetes typically are
not ketotic).

> Treatment : The goal in treating type 2 diabetes is to maintain
blood glucose within normal limits and to prevent the development
of long-term complications. Weight reduction, exercise, and dietary
modification decrease insulin resistance and correct hyperglycemia
In some patients with type 2 diabetes. However, most patients
require pharmacologic intervention with oral glucose-lowering
agents

> mostly treating of type 2 is oral anti-hyperglycemia and insulin is
not necessary .
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Type 1

Type 2

Age of onset Usually during Commonly over
childhood or age 35
puberty
Mutritional Commonly Obesity usually
status at time  undermourished present
of onset

production of
insulin

Prevalence 5 to 10 percent 90 to 95 percent
of diagnosed of diagnosed
diabetics diabetics

Genetic Moderate Very strong

predisposition

Defect or p cells are Inability of [ cells

deficiency destroyed, to produce
eliminating the appropriate

quantities of
insulin; insulin
resistance; other
defects
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typlll and oo A8 8ao al) o Ui ) w93 (e oill e oDy iliogse L;;/f;

g 1S e 3 g 4y gY] palii Lo s JAY) 4w gestitional diabetes 2

Treatment of diabetes mellitus :-

insulin diet +oral
+diet antihyper

glycemic

e s gl ol agi) 3 e Sl (e Glbiadll (50 Yo 00 o iSa Lo S8 e
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rInsulin‘x

sInsulin [IN-su-lin] is a polypeptide hormone consisting of two
peptide chains that are connected by disulfide bonds.

=2 It is synthesized as a precursor (proinsulin) that undergoes
proteolytic cleavage to form insulin and C-peptide, both of which are
secreted by the f cells of the pancreas.

z2Insulin secretion is regulated by blood glucose levels, certain amino
acids, other hormones, and autonomic mediators

’Secretion is most often triggered by increased blood glucose, which
Is taken up by the glucose transporter into the S cells of the pancreas.
There, it is phosphorylated by glucokinase, which acts as a glucose
sensor.

S el pry x4 sgde (0 adali gl bk 1Tl pull e Cjai 4y 0 51 @
Chmdine 1 Cpal gtV A4S 5 i 4] dege dals 4kl 5 4yl e o jle 1o Cpl gtV
oaiay 5l JSh Al Garia S e (e adll G5k e 2alh,
o 2y halis pe Jmy proinsulin 4w Je adlay (e J Gaie o)l oY) @ 5
I (e by banda 5 o2l 8 aguidts N J g2 5 insulin and c-peptide Jssi 5 Sh $
sl & petta cells
stimulation sy JSY) ageal 5 pi€ Cilaa dadal g o)) 81 A& sty ol gl @
GIT 5 Ol ¥l S (8 anf guia o Clisayell (azay HSsla o (5 giay 4
22 gutonomic system s stimulation of insulin Je2% &S 53 hormone
alpha receptor an beta receptor and muscarinic e Jaiis 4aals ) §
receptor €
’The products of glucose metabolism enter the mitochondrial
respiratory chain and generate adenosine triphosphate (ATP).
The rise in ATP levels causes a blockade of K+ channels, leading to
membrane depolarization and an influx of Ca2.+
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»

< <’The increase in intracellular Ca2+ causes pulsatile insulin
¢ exocytosis.

Jaidy A 4 5 adlay )5S slall aiaghy lanh sl Jaane Jsl JSY) | o il @
aleny 5l i) sy glucokinas enzyme 13 age a3 ¥ bio 2 Llxa S5
addll 5 S sl JAn phosohorylation of insulin ik 0= activat
absorption of 2 LA Gie bio 2 JSEI il L N W) peta cells el )
beta J) A& 29 A 12 GLUT 2 4l transport protein 44 O\ glucose
ATP ... ey Jlie Lo o€ gl Jaa 4dall o 5 6lall s 5 ) sha alai cels
ca2+ z&&w g depolarization Jexs k+ channel J& 35 ATP @
e Gl i) allaa o Jaam & 0SN channel

lonic Control of Insulin Secretion
> 5.5 mmol/l Glucose

»
220 %0 Ma M Rt 2 R R 2 2

v

SN NN NN NN NN

/ oy T Ca®

Membrane potential

Pharmacokinetics and fate :-

Ve e el el el el el el el el el el N ol el el el ol el ol el o ol o o e o o o oV eV ol o e ol
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& Human insulin is produced by recombinant DNA technology using
strains of Escherichia coli or yeast that are genetically altered to

S contain the gene for human insulin. Modification of the amino acid

< sequence of human insulin produces insulins with different
pharmacokinetic

properties

& it's no effective oraly (polypeptide) so given usually S.C or soluble
insulin .V, I.LM

& INSULIN PREPARATION 2=

q
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& Ara divided into 4 major categories namely

Rapid acting

Short acting
Intermediate acting
Long acting

Different types of insulin prerarations:

Rapid acting

Insulin lispro clear 0.2-0.3 1-1.5 3-5
Insulin aspart clear 0.2-0.3 1-1.5 3-5
Insulin glulisin clear 0.2-0.4 1-2 3-5

Short acting

Regular(solubl) | clear 0.5-1 2-3 6-8
insulin

Intermediate
acting

Insulin zinc cloudy 1-2 8-10 20-24
suspension or

lente
Nph or cloudy 1-2 8-10 20-24
iIsophane
insulin
Long acting

Insulin glargine clear Glagine: 2-4 Glagine:24

and insulin Detemir-1-4 oty
detemir - Detemir:20-24

_____ claadl ade 55 5 g 5 JS e oS
Jsaall (8 mnse 98 Lo (5 )53 Gl sV Linie
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@ rapid acting or ultrashort acting:
A-insulin aspart |||_> (novorapid) generic name

B-insulin lispro |||_> (humalog)

C-insulin glulisine |||_> (apidra)

sasle @ Bla Jsaall (3 UlaaY b ey HA a4l e b g 53l
Olde Glelu ¥ J opiela (e palion 4l gzia iz 4lf8 80N saa S g ol ol guaill
s} S.C Gk e ailke) Jadn la e ) GlaS g Luagn & e ¥ ) g 2al 58
pump

@ short acting :-

A-Regular soluble insulin ( humulin R, novolin R ) tell (st

-semilent insulin (prompr zinc insulin )

B
Note :Rapid-acting insulins are commonly used in external insulin
pumps, and they are suitable for IV administration, although regular

insulin is most commonly used when the IV route is needed.

Cilel Nt e skl ode ey gdslo gl delu ai D ga dey Jaii 1)

LV 28l Gash e 2l (Kee M as i laregular s ) g 5 Js) ansge adais @
o leha Ao slaa agdl [V 23l (Sas rapid O 2SI (e e geia gy oIS 40

J soluble laregular w523 (i1 suspension 4als ) celas

‘.

240 038 (lie suspension

lent 4alS 4455 Al 40 4l slna by semilent s Voo Lg 5 S0 Q)

3 Jsrde o gle 40d Halin o i 4l e sime S5 e G bl
s o Acbie VE G Jehal Al gria Gl g ol sall Jol o dcbis dan Ly 8 80

L5 (e 5 Zine s il 5 Gl s sl agdl o e 54 short d\c-.ﬁj:
call e 3 sage 2SN SSU le o) (San (A1 oban e 1 G S

Intermediat acting :-

2
4
2
2
2
A- Neutral protamine Hagedorn (NPH) insulin 5
2
2
2
/
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§ Note - formed by the addition of zinc and protamine to regular
insulin.

B-lent insulin ( humalin L, novolin L)
[Note: Another name for this preparation is insulin isophane.]
Never 1.V only administrated S.C

V& Al grda diay g Oie b day Jaidy ol gudW) (e o g gl (B30A Jgaall (& (e
e S A G agall VT 4SS 8 5 Al VA 4xilS (S B (San s acl &
g sl QUSN & giSe (VI s NPH s Hsedie & 58 S8 5 Y€ maV¥l s short

YSRGS TI & I VRPN Kk |

alaxy olie 1] 4 protamine sl Ldlal Ol s s Ui W) &L S
siem lent O\ 12y zinc Ll o e Laie dy 8l oo Jshai suspension
lent intermediat acting (S 12 5 protamine Laal o < 25 short acting

220 " Y A 20 20 20 20 %0 e R R R 2

i

long acting:-
- ultralent (humaline U ) : protamine zinc insulin (PZI)
- insulin glargine (lantus)
-insulin detemir (levemir)

b ultralent o= sy o Lok Loy Glel € m)@oﬁ\ﬁhtjﬂ\ﬁ
Ladl Ual) in 4dde zinc and protamine Lial Ll Ua s Cilelu T any jglay

Semilent jmmsp shortactin |mssp  add zinc only

Lent |sss) intermediat acting | add protamine only
Ultralent ||ﬁ long acting ||;> add zinc and protamine

SN NN NN NN NN

VY
AL a2l el o el el el el vl oV oV oV oV ol ol vl ValVal el ol el Vv el el el Vel Vel Vel el el el

P Al Al Al Al Al Al A Al Al A A A A A a2 4 e e e e o o ol el ol ol el ol N N T el al el al el el el el ol el o o o o o o o o o o e ol oV oV o o e e
O W >



<\\‘\\N\N\\\\\\\\\N\N\\\\\\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘VVVV}

§ Various premixed combinations of human insulins, such as 70% NPH

§ insulin plus 30% regular insulin (Figure 25.8), or 50% of each of
> these

§ are also available. Use of premixed combinations decreases the
number of daily injections but makes it more difficult to adjust
individual

components of the insulin regimen

oSl 4yl G J50 G siSa () Cpe sl s Le 038 Tl Uillee Wil o jle (50

Insulin Type

Rapid-acting (ie, aspart, lispro)
Long-acting (ie, glargine, detemir)

Relative Insulin Effects

(0] 2 -’-Tl 6 8 1t0 1'2 1'4 1'6 1'8 210

Sl Ui o SEll NPH oad¥) s regtifar insulin 13 Jea¥) Ga 13 G Sl G
Slo pgd salia olsall X 4y 55 (B pad¥) e 0 (ay s sl NPH Slie il £

Al il el glie Ul alygh alill ey saall 43 Lia o jaall Gy 4ty il Jasdl 2
J;\_"u.&, Ui AS Jﬁ\ﬂ\ b 4 Cusy short ) rapid ¢ s ) a6 2
u=alios A 2éa regular insulin b Jhée gale (o o jual Aie iy oadll o NPH
) g S el sadll agd Joaall e (an (o il € 4ageda 11 J203) NPH O sSoa

NN Leagiia Joa el ) a1 g 0o Gl jall Cagd s

Adverse reactions to insulin:-
Hypoglycemia is the most serious and common adverse reaction to
insulin.

Symptoms caused by hypoglycemia:-
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@ Other adverse reactions include weight gain, local injection site
reactions, and lipodystrophy.

@ Lipodystrophy can be minimized by rotation of injection sites.
@ Diabetics with renal insufficiency

may require a decrease in insulin dose.

Tachycardia Confusion
v v
| % I

SANGIAN

B

Vertigo Diaphoresis

‘:.:_H‘. "l'_u"L‘,
ma R,
P o P

Lipodystrophy Hypersensitivity

Oral anti-hyperglycemia

O/nsulin &/nsulin O nhibitors of O New
socretagogues sensitizer glucoseabsorption  antidiabetic agent
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- biguanides -Gluco sidase |-Exenatide(byetla)

inhibitor
o -Sitagliptin(januvia)
(acrabos, migtiol) J

-thiazolidinediones Wiz

-Amylin analog
(pramlintide)

& Oral agents are useful in the treatment of patients who have type 2
diabetes that is not controlled with diet.

) plailly HSull laskay (5 6h jme Laa ) for typ2 sodiudh Llle (al 3V &
AL llall Lé %Y+ (s Jal juaS\A s yla beta cells QJ\SJSAJ\A@L’_\L

il g

pania U1 Jgaall (e agdia pual (o QUSTE e S Gl 5 ag e Ul plSa L
2 drug O el=s insulin secretagogues ¢ 5 J i Sy o il s e
Mwhﬂbuﬁﬁ\éé\eﬁ\wﬁ ”4_1\ Y}b\.&auﬂw\ﬁ\ J\J&\)s;.u 2
4\4};.» aadatia

AR AR AR AR AR AN AN

Advers effect observed of oral hypoglycemia

Biguanides Sulfonylureas
Glinides o-Glucosidase Glinides
Sulfonylureas inhibitors Thiazolidinediones Biguanides Thiazolidinediones

EACNENAC

Hypoglycemia Gastrointestinal Weight gain Cardir.wascu r
disturbance
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Sulhonviures
; ~3gin2-3 Short acting
- Tolbutamid Divided doses 6-12
1 . .
-Acceto heyamid 2~ 1:5g assingle Intermediate
Close or biguanides 12-24
, _ . Long acting
Chlorpropamid 0.1 - 0.5g as single dose. Up to 60
(mor potent&less side effect)
2.5-2 ingl -
_Glibenclamide 5-20 mg as single dese or 10-24
: divided in 2 dese
(Doonil)
-Glipizide 2.5-15mg as divided in two 12-24
(Minidiab) doses
-Gliclazide 40-160mg as single dose or 1224
(Diamicrone) in two dose
-Glymepride : -
(Amaryl) 1-8 (Single or divided ) Up to 24

< D

These agents are classified as insulin secretagogues, because
they promote insulin release from the [ cells of the pancreas.

® pancreatic (at last 30% functioning of beta cells)

A they block ATP-sessitive K-channel (KATP-channel) of beta cells
2 of pancreas )) depolarization » influx of Ca+2 )) exocytosis

) increase releasing of insulin
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B- sensitize beta cells to effect of glucose )) increase releasing of
insulin
C- decreas releasing of glucagon ( directly or through increase of
insulin)

@ Extra-pancreatic

A-inhibit releas of catecholamines ») increase releasing of insulin
B- increase No and sensitivity of insulin receptor
C-anti-lypolitic and anti glycogenolytic effect
5 extra pancreatic 48 Jlie (b Sl e Jadiy iy pancreatic 4 0@
s AV (B s g s A Dlise p o ylia o) 4l (Slal 8 Jaiiia (6
O Sl G i e e
oS slas ) Jg¥I Al 8 ) releasing of insuling b » julSuall SW &l paa@
k- Jaaiy L) 1a o 5ilaall e Jaii% sulphonylurea ... 25 458 5 (ilaa

Jay » sullSll depolarization sy 5 Ca channel @i XS 2235 channel
1y Caagd Ay oS J8 I Casgd gl o 5uilSall (uds allay 0

sulphonylurea receptor <! receptor e Jxiil; sulphonylurea Lixic @
(SUR

%Y+ (e SSI el beta cells 4 (b Sl (oS5 ) Lia s aga byl 48 (0@
S8 ) oan g Vo Zlaw o8 A G typ 2 B &8 sulphonylurea o A (G
adba (e sulphonylurea « ol 8y oS (e i) ZUsas o) ol gui¥) (0

s chatecholamines (anti-insulin hormone) &<i W&l extra pancreatic
CeasSalall 5 ¢ gaall 5SS aialy 5 receptor 2s5h 5 Ol sl 2

\R%
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e channel\ Sulfonylurea drugs
(block, depolarize)

. (c.m\

depolarizes)
Glucose
transporter ATP
Ca? channel
GLUTe T (depolarization
Glucose ——) Metabolism - ||+ opens)
Wity ,
}Ca -— 8= (g
Insulin 28
0©°°
K Exocytosis >§ /
)
Insulin—"2 o
Source: Katzung BG, Masters SB, Trevor A): Bssic & Clinical Pharmacology,
13th Editian: http:ffwww.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.

seconde generation J aa3iudhy ) Y a03iud s frist generation J)
mor potent and less advers effect (\Lic
AaaS IS gl (A a8 22y (Saa 02

b Wil s agad type 1 J o el J a5 anall (83 52 gall (il 5uiVI@
control4lesi 1i€as de ja i Ly sl
beta cells destruction agd Joas Y type 1 as Lelartinl (izdie ek

Adagw ‘\.A)L.q
S e cpila Gull B S Gadd o) GiIS (a ge (A ) Aage daglas
glipizidd) JU83 Aw sulfonulurea 4bia (a3a Ual ol b 84

_

:
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@ Absorbed oraly
@ distributed all over the body and pass placenta barrier
© metabolized in liver
O excreted in the urine and feces. The duration of action ranges from
12 to 24 hours

Advers effect of sulphonylurea:-
@ major adverse effects of the sulfonylureas are
Weight gain, hyperinsulinemia, and hypoglycemia
Be used with caution in hepatic or renal insufficiency,
O s SIS 5 20 Gl pudl 8 LS ) 813 ) (e Gl A
sulphonylurea (» 4 all ai o s2aly

@ appetizer 0o A e
@ nusea and vomiting
@ heart disease ++ incidence of coronar

Drug acting with sulphonviurea

Drugs that may reduce the effects of sulfonylureas ,
leading to loss of glucose control:

v" Atypical antipsychotics

v’ Corticosterodis

v’ Diuretics

v Niacin

v Phenothiazines

v’ sympathomimetics

V4
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Drugs that may potentiate the effects of sulfonylureas ,
leading to hypoglycemia:

v" Azole antifungals

v’ Beta — blockers

v Chloramphenicol

v’ Clarithromycin

v Monoamine oxidase inhibitors

v Probenecide

v’ Salicylates

v" Sulfonamides

]

SN NN NN NN NN NN NN

@This class of agents includes repaglinide and nateglinide

@Glinides are also considered insulin
secretagogues.

©®Mechanism of action: Like the sulfonylureas, the glinides stimulate
insulin secretion. They bind to a distinct site on the f cell, closing

o ATP-sensitive K+ channels, and initiating a series of reactions

$ that results in the release of insulin.

Ve e el el al el el el el al el el el ol ol el o o o o o oV oV o o o el el el el el e

@In contrast to the sulfonylureas, the glinides have a rapid onset and
a short duration of action.

@They are particularly effective in the early release of insulin that
occurs after a meal and are categorized as postprandial glucose
regulators.

@Glinides should not be used in combination with sulfonylureas
due to overlapping mechanisms of action. This would increase the
risk of serious hypoglycemia.

B
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oA iade Laalally sulphonylurea J) i) 2 Alilall ¢ o 5Kl &
Ofiels () sa 355 sulphonylurea (e 5Ss 8l o il 5 L o) gall 4eliy saall g

dazdy A Sl 4y 50 il degae 0208 438 6 jilia JSY) 2ay 2 (g0 4353V ¢
= ( no eat no treat) Jsih s2call postprandial Sl sl ey o) JSY) e
hypoglycemia 2 L 055995 11 S80S a4yl Lic JSu ?Jy ) gall 2Al e

| ol (8 S48 ) S 3Y Ay

~d Olice  hypoglycemia (lic sia » sulphonylyrea J) ge p233ud & glas g5
o Pl ud

Adverse effects:
1

-Although glinides can cause hypoglycemia
2-weight gain, the incidence is lower than that with sulfonylureas.

Biguanides

A Metformin (Glucophage , amophage) the only biguanide, is
classified as an insulin sensitizer.

A It increases glucose uptake and use by target tissues,
thereby decreasing insulin resistance.

A Unlike sulfonylureas, metformin does not promote insulin
secretion.

# Therefore, hyperinsulinemia is not a problem, and the risk of
hypoglycemia is far less than that with sulfonylureas.

350w Jsd metformin La ) biguanides |z &8 s p G poseie oD &
Gy ol peatY) Ciells receptor J) AUS trn Jay ) Say Gl gt dpulons
o oy Gl ga) 48 ) 03K w1112 ag) T anlald) adant oS olall 8 gt J o) Ll
A5 Ly ) diabetes typ 2 12 Q) Ll g8 Lal La sl 1€ receptor Jl od AL
mrtformin ) s Jize & insulin resistance <ulS 11 4yl culS aieliy §
insulin sensitivity 352 s insulin resistance Jn (lic L typ2 4w iy €

NN NN AN NN NN NN AN NN
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s 9 O LS aia £ aeliy by a8l 4 jle SIS Laads 18 68 glall o
D180 483le (o) aud Vg gl i) 80 3550 (e I ae Lalle metformin J)
receptor at the (e i LS ailad g (uly Sall (8 Sbeal Jaidn Y g (g gV

J d L Sy US I hyperglycemia J) 418 0055 5 tissue

_piSs J8) Csval sulphonylurea

S @-The main mechanism of action of metformin

IS reduction of hepatic gluconeogenesis. [Note: Excess

glucose produced by the liver is a major source of high blood

glucose in type 2 diabetes, accounting for high fasting blood glucose.]
aias 2SN ey gluconeogenesis Fosb S8l avadl JAly 5 ST glall aiat Jlay
gy (San ) 35S slall Jlia 1o J81 L Ul 5 <l jam g KU 5 jams e 5580 gla
ASl (e

Ve el al el al el al ol a

&-Metformin also slows intestinal absorption of sugars and
improves peripheral glucose uptake and utilization.

Lo (53 sl 35S 51l 520 355 5 shaa¥l (pa 35S slall mlomial iy ) o
535 Ll

©-Weight loss may occur because metformin causes loss of appetite
bl aladiul 13 5 a8 5 geddiig el oamy 8 0xS lic

4- enhancement of anaerobic glycolysis in periphiral tissue with
increase the glucose removal from blood lead to increase lactic acid
(advers effect)

aal) laliy CElS uaiSglaga g ade alla 8 (K1 5 aaii) 3 5 gn glall HuS o
te el Gimdie ldie Jactic acid 25w 43 kle lay anaerobic glycolysis
@-\gﬁ‘-@ay __ng\j\gﬁj\é\,ﬂsc\yeu;l\gycd\@&&éa&cu&d\

Indication:-

YY
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1- type 2 diabetes (obess)
2- treatment of polycystic ovary syndrome (anovulatory cycle)
Y die m gnil) addae jda 4l oS Laling sa

>

dvers effect:-

- These are largely gastrointestinal upsets
usea -vomiting -diarrhea

5

2- lactic acidosis : In association with all contraindication : hepatic —
enal —heart- pulmonary failure s 358 lalia )i

Contraindication :-

1-Renal — herat — hepatic failure

2- advanced age

Ve el el el al el el e el el el el ol el ol ol ol o el el el al el el eV oV e N

$ 3- alcoholism

S

< 4- generalized hypoxia
$ These is because increase the ris of the lactic acidosis

o 4 plia Jazdia

Yy
AL a2l el o el el el el vl oV oV oV oV ol ol vl ValVal el ol el Vv el el el Vel Vel Vel el el el

SN NN NN NN NN NN NN

Palatalalalalalalalalal sl ol ol ol ool oV o o oV oV o o o o ool



\\‘\\\\\\N\\\\\N\\\\\\\\\\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘VVVVV\‘}

Sulphonylureas Biguunides
@ Example Glibencalmide Mletformin
@ Mechanism fB-ceIIs_ —'f_release Not _frelc?ase of
Of insulin insulin
@ Effect Hypoglycemia Eugly cemic
@ Appetite &
weight 7 /
@ Use Non — Obese N.1.D.D Obese N.1.D.D
Hypoglycemia , 7 Anorexia
@ Adverse effects Appetite + Lactic acidosis
ABCDEFGHI /B12

Thiazolidinediones

-The thiazolidinediones (TZDs) are also insulin sensitizers.
-The two members of this class are pioglitazone and rosiglitazone

Although insulin is required for their action, the TZDs do not promote
its release from the p cells, so hyperinsulinemia is not a risk.

-The TZDs lower insulin resistance by acting as agonists for the
peroxisome proliferator—activated receptore (PPARYy)

-resulting in increased insulin sensitivity in adipose tissue, liver, and
skeletal muscle.

-Effects of these drugs on cholesterol levels are of interest.-

- Rosiglitazone increases LDL cholesterol and triglycerides, whereas
pioglitazone decreases triglycerides. Both drugs increase HDL
cholesterol.

\§:
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insulin sensitizer &g 4830 4350 4 (peste US ) Jgaall 8 (e g3 42 93Y) 2
receptore (e soke 2 (PPARY) e Jaidy 7 5 om 13 Jaen 4cliy 2 HilSoall
agiaall dawiVl 5 a5 2SI (55 insulin —sensitive tissue (sé o2 54
insulin resistance J' J& 5 insulin sensitivity 25 2

pioglitazone J s LDLand T.G a5 rosiglitazone ) swa n 4ege 4als 1
HDL ( good cholesterol) s3sw oVl L 3 T.G Jiy §

Side effect :-

1-moderat weight gain and edema wna mild anemia are main side
effect

2- may hypoglycemia but mainly when hyper insulinemia is present
3- hepatotoxicity

4- fluid retention / CHF (congestive heart failure ) increase risk of Or
myocardial infraction and sudden death

5- contraindicated in pregnancy (teratogenic )

6-

7-

NN

0Steoporosis aldac 45lia
may be bladder cancer
lall g Al g dariall ia el (2800 TZD o)) L 8 yed Ay

a-Glucosidase inhibitors

Acarbose and miglitol are oral agents used

«/‘o/‘o/‘o/‘o/‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘J‘/‘/‘/‘/’o//V‘/V‘/V‘/V‘o/\

g for the treatment of type 2 diabetes.

e

'» Mechanism of action:

S
S - Located in the intestinal brush border, a-glucosidase enzymes break

§ down carbohydrates into glucose and other simple sugars that can be
§ absorbed.

S - Acarbose and miglitol reversibly inhibit a-glucosidase enzymes.

§ When taken at the start of a meal, these drugs delay the digestion

g of carbohydrates, resulting in lower postprandial glucose levels.

»
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pabaid e el a5 a-glucosidase enzymes 4asl a il 4 claol) A
J& 512 a3 inhibition Jex acarbose J) sl oty elaa¥! (o S slal
slaa¥) (A &S0 i 5 glall Ll aal g cue 4 (o JSY) 2ay ) S glall aliata

sdie o Si% (s el AN 5 fermentation deasy SIall U i 2sa g aa
Sin Lo )48 Sa Ly aihay 5 il e

\
\

Tl e e el el al el al el a

* Advers effect :-

2 The major side effects are flatulence, diarrhea, and abdominal
$ cramping

S
S
S

dipeptidyl peptidas -4 inhibitor <

Alogliptin ,linagliptin ,saxagliptin and sitagliptin are orally active
< dipeptidyl peptidase-4 (DPP-4) inhibitors used for the treatment of
® type 2 diabetes

el

S

¢ Mechanism of action:

< These drugs inhibit the enzyme DPP-4, which is responsible for the
Inactivation of incretin hormones such as GLP-1. Prolonging the

$ activity of incretin hormones increases insulin release in response to
meals and reduces inappropriate secretion of glucagone

A
NN NN NN NN

incretin hormone J! S A & ¥ inhibition Jexd 7 5 % 40 9a¥) ey
e@—lﬁ Ss... incretin &u-} 5. :.“ uaé} 5 - F S.v e Lé_.\\ L5.J QU)A)@J\ . .". 2
p I 4l Cand ) i) 0xS gl aclan Lagsd axy 2

~

Advers effect
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2‘, being nasopharyngitis and headache. Although infrequent,

2: pancreatitis has occurred with use of all DPP-4 inhibitors

S

§ Sodium—glucose

§ cotransporter 2 inhibitors g

§ Canagliflozin and dapagliflozin are the agents in this category of

2: drugs for type 2 diabetes

§ Mechanism of action

< The sodium—glucose cotransporter 2 (SGLT2) is responsible for
reabsorbing filtered glucose in the tubular lumen of the kidney. By
inhibiting SGLT2, these agents decrease reabsorption of glucose,
increase urinary glucose excretion, and lower blood glucose.
Inhibition of SGLT2 also decreases reabsorption of sodium and
causes osmotic diuresis.

Lilee M8 AU K e )5S slall (aliaial sale) J8am transport sl o8 23S (g
Jua 2 g gall o) Al AN G pall (B Jaia 5 J ol 8 J e ) SIlall inhibition

1- inhibitors are female genital mycotic infections (for example,
vulvovaginal candidiasis)

il sl Jamy (Kan ing
2- Hypotension has also occurred

small intestine & Cla ¥ 4e gana allal (o35 aagh JSYI L J ) Linie -
o ooke Jsag agastrointitinal peptide  oe ok

GLP-1 ( glucagon like peptide) and
incretin s¢=xl Js2 5 GIP  (glucagon inhibitory peptide)

3
2
=
&
B
1
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<

§ axall 43 95 22 amyline oe A GLP-1 and amyline 2 4kill & X 5
§ s dege olala ¥ slean J g Y
3

3 1- inhibition of gastric embtying (s Sl o 3
< 2- inhibit glucagon release

vl

$ 3- inhibition of apptite GIP an GLP-1 promote insulin secration
-is markedly reduced in type 2 diabetes. The incretin effect

occurs because the gut releases incretin hormones, the important drug
of analog GLP-1 is Exenatide and liraglutide are injectable incretin
mimetics used for the treatment of type 2 diabetes.

nism of action:

$ -The incretin mimetics are analogs of GLP-1 that exert their activity
by acting as GLP-1 receptor agonists. These agents improve
glucosedependent insulin secretion, slow gastric emptying time,
reduce food intake by enhancing satiety (a feeling of fullness),

o
=<
3
-
2
-

Vel el el el el alalal el al el

- decrease postprandial glucagon secretion, and promote f-cell
proliferation.

-Consequently, weight gain and postprandial hyperglycemia are
reduced,

M@d’ﬂowﬂd/ﬂwlw@'

dvers effect :-

-nausea, vomiting, diarrhea, and constipation.

1
2- weight loss

YA
OSSP PSS A A A A A A A
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® Pramlintide is a synthetic

$ amylin analog that is indicated as an adjunct to mealtime insulin

< therapy in patients with type 1 and type 2 diabetes. Pramlintide is
2 administered by subcutaneous injection immediately prior to meals
$ Amylin is a hormone that is cosecreted with insulin from f cells

s following food intake. It delays gastric emptying, decreases
postprandlal glucagon secretion, and improves satiety

DS

a3l Ll 5 (358 dde o )88 Lind Uial 5 Gl s pe (b S5 (e ) din by amiylin J)-
Al U8y 5 ) salSlall 581 grian g olaa¥l 4S ja Sllan GLP 5 52

amylin J ) Jdaid o 5 alall Caad JSY) Jan g 2AlGn Pramlintide J) -

>

Advers effect :-

- severe hypoglycemia

N -

- hausea, anorexia, and vomiting

Drug Class | Mechanism Of | Effect R:)I;pg)f
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Action On Glycemia
Plasma
Insulin

T Well- esrablished
histpry of effectiveness.
Sulfon\_llure_ag : . i Weight gain can occur
e Glimepiride | Stimulates insulin Ves
e Glipizide secretion Hypoglycemia most
* Glyburide common with this
class of oral agents
Glinides Taken with meals.
e Stimulates insulin Yes Short action with less
e Nateglinide . .
. R linid secretion (rarely) hypoglycemia .
epaglinide postprandial effect.
Preferred agent for
type 2 diabetes.
Well- established
. . histpry of
Biguanides Decreases hepatic pry
e Metformin production of glucose No ef_fectlver)ess.
Weight gain can
occur.
Monitor renal
function.
Effective in highly
insulin-resistant
] . Binds to peroxisome patlonts._Once daily
Thiazolidinediones pro"ferator- activated dOS|ng fOI’
(glitazones) receptor-y in muscle, l l No ploghtazone. Check
e Pioglitazone fat and liver to liver function befor
e Rosiglitazone decrease insulin initiation.
resistance

Avoid in liver disease
or heart failure.

< D
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Dr.abdallah adel

Fourth year at MTI universit

<

SN NN NN NN NN NN NN

https://www.facebook.com/profile.php?id=10000423528840
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