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Oral antidiabetics (2)

Lecture 6

Prof. Ahmed Shaaban

Professor of Pharmacology &
Senior Consultant of Endocrinlogy
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C) Insulin sensitizers

(Thiazolidinediones)

Mechanism:

They stimulate nuclear peroxisome proliferator activated receptor y (PPAR-y), in
muscles, fat, liver & adipose tissue. PPAR-y receptors modulate expression of
genes for insulin signal transduction and glucose & fat metabolism.

They P release adiponectin and { resistin (from adipocytes) which T*& { tissue
sensitivity to insulin respectively. They T~ expression of GLUT4 and { blood
glucose, free fatty acids & triglycerides. They LDL & T"HDL. They improve fatty
liver. They also { prothrombotic & proinflammatory (as CRP) diabetic effects

Uses:

Type 2 diabetics as monotherapy or combination with oral hypoglycemics or
euglycemics. They do not cause hypoglycemia.



% WD
CEVUNSich

- : , 3\l\<osc R P — 2 : No a= Class B = L)
Fla usl Ll Ll s g e dla U'u/ PR 6»64:
— _.{,-M_o.bc’sc_m_g_—..fl;s_.gf Lo ahserbhien of carb hycliale A lgllzo
L _Jl_gajii&;_%%cemk\_—.@w.l.w s Mel formn)) 3% ,Ca.mp/emm/dfg -
bbb @t Qandial hypor Giole Jids - ghicosidue D) L1

absorblin £ 2 Yo ¢V

SCrouCes

Slide 2 o

- 9.8 T \asulin SensIHniby d= \nsulin semitzaq | Class € L2
Lolinsulin secetges $udes o 32 VW, W gde wodbn sensthp )

sl ola vl BRI, 2 clashl sl & ibasd
RW i 2 )

'Aechcmism — s
' > M 7+ Q)_\D_lb_;,_\ﬂwjlnjﬁﬂlﬂb)_,j}_&.lj;_?_ﬁibvﬁ_ S olad)) e
ooy Be. L s conlrd Yo craamiluflis (0T N oltl sass
'_Q;iylh;);,;@--_%)»_g,_gf\_gy,pm_iu Tegulahion)) V104
] -%&_Peujj}amdjahf&ﬂ!wﬁm&,@j}_w_.fi_ﬁl,, nucles
] [ CPARY ) e | .

Husdle Ll liver e c; susolin o " Y L GVUIL G pp g0 sesler
1 \ugulin sonilt > phs 1 s odie favple 130 ode slic Wl UL

i Hed. gluese Mol A ey,

\ncresca=_aclpaneclin\ -2l nse l@;g_g”@;_é |

decrease _ag=_resls In ¢




:._ue,sw do 2,y Glipnedio)

Melq‘x_fL,,_ sanabolic ¢S W e Palue 2 J)_uL.LL//
e 1 qlucaK' uniq({e + ubtlizabion =P 1 ex pres an_af_él.j”_f_f{———/

¢ lbloo o ﬂlucase

> aclwqu \moofa/em \\nase—._-b Conver | ctzgg[q le ;’ / (lv’er) fo

%

adepo Luf (az/eﬁyse l:sLeg)_dJ,Ld_-g |

IIpl « D]

-{s‘* l J')')ram_boj{s‘. #5/ u‘fm/)qllm a— (\ﬂf/ﬂd&”ﬁﬂa&‘géﬁ“)—w"

Y DM

L‘ J iuﬂammaAbn

:hp/ulolpm w_Receploa— melabolic sypcorg e o nsulin )| ity shall |0

{/Ses

/ ) g . :
C\OAS x_r\ X Q'.J" ’L.Lv O (om))jnqllcvl WIH‘) ;,,((,,,{;”-r—

C luss AB

c \uss /\nsu\M <——~\~\3£>¢,.G\ RE iy Sg] s )| e= -

{




Adverse effects & contraindications
1. Hepatotoxicity. Contraindicated in liver diseases.

2. Fluid retention: edema, CHF and Pbody wt. (also by 1 total fat mass).
Also macular edema & dilutional anemia.

3. { bone density & TMfracture risk: by |, osteoblast formation.
4 . Contraindicated in pregnancy and may induce ovulation.

e.g. pioglitazone is metabolized by CYP to active metabolite.
Orally, once daily, 7.5 - 45 mg.

N.B.

 GLUT4: 1 by insulin (& metformin & pioglitazone), translocated by exercise &
M genetic coding by T4.

* Lipoprotein lipase: lipemia clearing. I*by insulin.

 Hormone sensitive lipase: " lipolysis in adipose tissue. { by insulin,

Moy epinephrine (B1) & cortisol, & M cholesterol e.g. in stress.

M genetic coding by T4 - ....but - more cholesterol secretion - J{ cholesterol.
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D) Incretins

Glucagon - like peptide -1 (GLP- 1) is a gut hormone with rapid
proteolysis (also renal clearance). It amplifies insulin release by oral glucose more
than by IV glucose. { early in type 2 diabetics (& in prediabetics).

Actions:

1. Amplifies glucose — induced insulin release & ~insulin sensitivity peripherally.
Unlike sulfonylurea, it causes mild Ninsulin release during fasting and at
normoglycemic concentration = less hypoglycemic risk.

Unlike sulfonylurea, which accelerate B cell failure, it preserves islet integrity,
with T regeneration & |, apoptosis.

2.4 glucagon secretion.
3.4 gastric emptying - sensation of abdominal fullness + { intestinal absorption.

4. Central anorexia.
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GLP-1R agonists .1-
(GLP-1 analogs)

Mechanism:

Synthetic long acting analogs of GLP-1. They are full agonists in GLP-1 receptor.
They have actions of GLP-1 but less proteolysis.

Uses:

In type 2 diabetics, it may be given as adjuvant if there is inadequate control by
oral antidiabetics.

Adverse effects:

1. Anorexia & nausea in 40% of pts. (J body wt.).

2. Hypoglycemia: more if combined with sulfonylurea.
3. Acute pancreatitis.

4. Nephrotoxicity.

9. Delay gastric emptying =  absorption of e.g. antibiotics & oral
contraceptives (should be taken 1 hour before exenatide).
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Preparations

1. Exenatide:

By SC injection before meals twice daily, as fixed- dose pens (5 &10 ug) 1 hour
before breakfast & dinner .

Contraindicated in renal dysfunction.

* Exenatide LAR is long acting (once weekly), as powder diluted just before use.
2. Liraglutide:

3. Dulaglutide.
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DPP-4 inhibitors .2°

Mechanism:

Selective oral inhibitors of dipeptidylpeptidase (DPP-4), the plasma enzyme
which rapidly inactivates GLP-1 - prolonged action .

They 1 plasma GLP-1 & insulin concentration.

They have other actions of GLP-1 but do not cause nausea, vomiting, with less
wt. loss .

By inhibition of proteolysis, it also prolongs actions of GIP (gastric inhibitory
polypeptide), neuropeptide Y, substance P, cytokines and growth factors.

Mainly renal clearance.
Uses:

Oral, once daily in type 2DM, with or without food, alone or combined with
other oral antidiabetics or insulin. Dose is \ in renal dysfunction.



SLide
M ehemisim
—(\ G'\\..P"‘ ) 'xn.)Lﬁv)\ 4 ( 5? o ) ‘_4} Po) t\ a“ ):.lém;}]d’@ L,;g;.aJ s

Ammmﬁj‘ammfla__u_b,‘m ¢

o L ohe Maly reral o dbo2ei odlal 2

\»*)\.\L\ r")lﬁ)) \J_LQLJ\ qum\ o\emnce\ o 5/ C\aSX E1Y olpe 35
Wg__- A ngAl es W fphulsz 5 Hver’olz q_za_u_ti___

Can dran \Mlcahw

\ mto
ot Mainly Eu\ Ltrer @Cfﬂfﬂ@/

- )%r’ ]on"\ b= Ken ,‘L_,Q,‘/ﬁ‘ o
UiaLSl Plent = -

Q\ J;,g)clamw(@ %

R

]

n [ ol // 058

o

< Ps‘é’-) nM P Xgeha 3

CS Scanneé with-CamSc o
Vm”obdwgtg_\jler en \ @ = C_laSS__B__.




Adverse effects:

Much lower incidence than other oral antidiabetics.

1. GIT upset.

2. Minimal hypoglycemia, except if combined with sulfonylurea or insulin.
3. Nasopharingitis & upper respiratory tract infection.

4. Headache.

5. Hypersensitivity reactions.

6. Pancreatitis.

Preparations:

1. Sitagliptin: 100 mg.

2. Vildagliptin: 50 mg.

3. Alogliptin: 25 mg.

2 & 3 are not used in liver dysfunction.

4. Linagliptin: 5 mg, no dose adjustment in renal or hepatic impairment. Not with
enzyme inducers.



AP

——“A—(A.V_@SG-QP/ n,]— \n 5;4‘_{_;3 ggre{_ﬂag ad— SN u l‘/aﬂ'a]zté..@-—

dicect C)Loc;;!ase\ = el

\n {;c/hw P —— Wi SM;OMJ—MMM;Q—
pfe pamli.oy»




E) Sodium glucose co-transporter 2
(SGLT2) inhibitors

Mechanism:

Inhibit SGLT2 in renal PCT (.....1 in intestine) - lowering of plasma
glucose threshold from 180 to 90 mg%. This inhibits 90% of glucose

reabsorption - glycosuria.
They J, body Wt. & BP by glucose loss & diuresis respectively.

Efficacy is reduced and are contraindicated in renal dysfunction.

Uses:
Type 2 DM with normal renal function.
Effective in advanced cases with loss of B- cells reserves.

Oral, once daily before 1st meal.
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Adverse effects:

1. Polyuria & genitourinary infection. Mild, more in women.

2. Mild hypoglycemia in combination with insulin or sulfonylurea.
3. Bone fractures. Mainly canagliflozin.

Preparations:

1. Canagliflozin: 100mg.

2. Dapagliflozin: 10mg (5 mg in liver dysfunction).

3. Empagliflozin: 10mg.

Used in Type 2 DM with cardiovascular disease ({ cardiovascular morbidity &
mortality
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