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TO MEAAON THX ANTIAIABHTIKHZ ©OEPATIEIAX

AnAwon bavinc cUyKpouonc cUHPEPOVTWV

> Hmopouoioon otoxeleL o€ EKMALOEVUTLKO OKOTIO KOl LOVO Kal S€V avTIKAOLOTA TNV aveéaptntn
ETILOTNMOVLKN Kplon.

o OLTomoBeTNOELG WG POG Ta SedoPEVA KaL oL ATOYELG TToU kP palovTal TTPOEPYOVTAL
QTOKAELOTIKA OO TOV OANTH.

o O oAntAg
0 1. Tnv teAevtaia 5etia cuppeTeixe o€ CUUBOUAEUTIKEC OUAOEC TWV POPUAKEUTLKWY
gtalpewwv Sanofi, BIANEZ/MSD, Astra-Zeneca, EAMEN, Novartis kaBwc¢ kal o€ European
Advisory Board tng MSD. (Mid European Region)
O 2. Tnv teheutaia Setia €xet AdPeL TiLNTKA apolPBn) yla optAleg amod Tig etalpeieg Sanofi,
BIANEZ/MSD, Astra-Zeneca, Novo Nordisk, Eli Lilly, EANEN, Boehringer-Ingelheim, Angelini,
Novartis, Mylan, Galenica, Novartis Cyprus, AAéktwp KOTpou.

OPKIZOMAI NA ZAZ T1Q
THN AAHOEIA !
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TO MEAAON THX ANTIAIABHTIKHZ ©OEPATIEIAX

Moto eivon to pEAAovV Tt Oeparteiog tou ZA;

The

FLITURE

depends on
what we do
1n the

PRESENT.

Mahatma Gandhi
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TO MEAAON THX ANTIAIABHTIKHX ©OEPAIEIAX

AEN E’INAI TO NEO AIMNAPAITHTA KAAYTEPO...
MEPIKEZ ®OPEZ TPOMAZEI KIOAAZ
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

AwapBpwon opAiog

sl MEpOG A

* NE€g OEPATTEUTIKEG OTPATNYIKES

Mépog B

* NEa pApuUaKa OTIC UTTAPXOUOEC KATNYOPIEC

Mépog I’

* NEEC KATNYOPIEC PAPUAKWYV
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

ENITYXIA OEPANEIAZ

1. Emitevén kat AIATHPH2H otoxou. (B-kUttapo!!)

2. Oepaneila enitevénc otoxwv Kat oxL dtaxeipnon tng
amotuyioag. (treat to target, not treat to failure).

3. Oyt umoyAukatpiec kat avénon tou 2B

4. MaBoduclodoylki otOxeVON KoL CUMTANPWHOTIKA dpadon
boppaKkwv.

5. Melwon Twv MopeVEPYELWV TNC L Bepartelac pe T aAAEC.

Kai TEAIKA...... Meiwon Twv ETITTAOKWY ATré T HIKPA KAl peydAa ayyeia !
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

ApXIKOG TPITTAGG ouvduaoudg (MET-MIO-EZENATIAH) vs
OTAdIOKNA TTPOCONKN @APHAKWY O€ VEODIaYVWONEVOUG ZA
(MET + ZouAg@ovuloupia+ NAapyiviki IvoouAivn)- 2 xpévia pera
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Abdul-Ghani MA et al. Initial combination therapy with metformin, pioglitazone and exenatide is more effective than
sequential add-on therapy in subjects with new-onset diabetes. Results from the Efficacy and Durability of Initial
Combination Therapy for Type 2 Diabetes (EDICT): a randomized trial. Diabetes Obes Metab. 2015 Mar;17(3):268-75
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TputAn} Oepareia : MeyaAo mMoOcooTo enitevénc Ko
dlatripnong tov otoxou

()

Convent 115
Triple Rx 106

1Triple _»

Triple therapy: metformin+pioglitazone+exenatide
Conventional therapy: metformin followed by sequential addition of sulfonylurea and glargine insulin

Conventional

*

*

12 18
Time (Months)
81 73
75 69

Abdul-Ghani MA. Diabetes Obes Metab 2015; 17: 268-275

13.6 fold less
hypo
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Time to treatment failure (HbA1c

[

Conventional
Therapy _/

Cum Survival

Time To Failure (months)

Convent 115
Triple Rx 106




TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

N€oc¢ tpomnoc okePnc : Mokpac StapKelac StoBATtnC e
Kok pUOLILON o€ SUTAOG cuvdLaoMO : Agv elvaln
L(VOoOUALVN 0 BERaog Spopoc

Combination Therapy With Muhammad Abdut-Ghan,*

Osama Migahid,” Ayman Megahed,”

Exenatide Plus Pioglitazone Versus £infers crsmie
Basal/Bolus Insulin in Poorly and Amin keypoust
Controlled Patients With Type 2

Diabetes on Sulfonylurea Plus

Metformin: The Qatar Study

DOI: 10.2337/de16-1738
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

Table 1—Baseline characteristics of study participants A 11 * e 0.0001
Combination therapy Insulin therapy # p0,05
nm123 n= 108 10
Age (years) 52+1 52+ 1 £ g
Male sex (%) 40 37 -
BMI (kg/m’) 311+ 05 305+ 0.5 é B
Diabetes duration (years) 10.5 + 0.5 10.9 = 0.5 T
HbA,, (%) 10.0 + 0.6 10.0 + 0.5
HbA,, {mmaol/maol) BG + 5.2 B5 + 4.8 & i = - = -
ﬁf’[‘ﬂ"g 818 BIL7 i Time (minutes)
Non-Qatari Arabs 26 9 Insuslin . N =
Asian Indians 17 25
Others L] 7 E
Background thermpy 100 —L-
Metformin, mg (% of patients) 1,908 (100) 1,953 (100)
Gliclazide, mg (% of patients) 101 (SE) 106 (55) £ 25 p<0.0001
Glimepiride, mg (% of patients) 7.4 (42) 7.2 (45) F
=
[+ 9
5 &0
=
25
-
HbA1c <B.5% <7.0%
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MEAETE2 KA EKBAZH2

EMPA-REG OUTCOME

Patients with
event/analyzed

HR (95%Cl) p-value Empa Pbo

3-point MACE = 0.86(0.74-0.98)* 0.04 490/4687 282/2333
CVdeath +—g— 0.62(0.49-0.77) =0.0001 172/4687 137/2333
Non-fatal Mi — 0.87(0.70-1.09) 0.22 213/4687 121/2333

Non-fatal stroke H—§— 1.24(0.92-167) 0.16 150/4687 €0/2333

0.25 0.50 1.00 2.00

- =
-

Hazardratio (95%Cl)
Favors Empa Favors Pbo

3-point MACE

CV death

Non-fatal MI

TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

LEADER

Patients with
event/analyzed

HR (95%Cl) p-value Lira Pbo

—_— 0.87(0.78-0.97) 0.01 B0B8/4668 694/4872
—— 0.78(0.66-0.93) 0.007 219/4668 278/4672
—@— 0.88(0.75-1.03) 0.11 281/4668 317/4672

Non-fatal stroke +——@—1— 088(0.72-1.11) 0.30 1589/4668 177/4672

0.50

1.00 1.50

) Hazard ratio (95%Cl)
Favors Lira Favors Pbo

*95.02% CI
CV: cardiovascular, Empa: empagiifiozin; Lira: liraglutide; MACE: major adverse cardiovascular event; MI: myocardial infarction; Pbo: placebo.

Zinman B et al N Engl J Med 2015; 373:2117-28; Marso SP et al N Engl J Med 2016; 375:311-22

EMPA-REG

N GCEV ES

HR [95% CI]

LEADER
HR [95% CI]

MACE 0.86 [0.74 - 0.99]
CV death 0.62[0.49-0.77]
All deaths 0.68 [0.57 - 0.82]
Heart failure 0.6510.50 - 0.85]
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0.87[0.78 - 0.97]
0.78[0.66 - 0.93]
0.85[0.74 - 0.97]

0.870.73 - 1.051




TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

Metd thv EMPAREG

Diabetes medications with cardiovascular
protection in the wake of EMPA-REG
OUTCOME: the optimal combination may be
metformin, pioglitazone and empagliflozin

ROBERT EJ RYDER," RALPH A DEFRONZO?

Br J Diabetes Vasc Dis 2015:15:151-154

~ H"‘\
E@i Key messages
N’

* The UKPDS and its 10-year, observational, follow up,

suggested the value of metformin as a cardioprotective
agent. The PROactive and EMPA-REG OUTCOMIE ftrials

show pioglitazone and empagliflozin reducing 3-point

MACE: cardiovascular death, myocardial infarction and
stroke; but the results are only similar at first sight

* The accumulated evidence suggests pioglitazone

reduces cardiovascular death, myocardial infarction
and stroke by slowing down, or even reversing, the
atherosclerotic process

* The EMPA-REG trial suggests that empagliflozin

reduces cardiovascular death but does not reduce
either stroke or myocardial infarction, signifying a
different mechanism to that of pioglitazone. The
EMPA-REG trial data is reminiscent of that from the
EMPHASIS-HF heart failure trial with the
mineralocorticoid receptor antagonist, eplerenone

* The diuretic properties of empagliflozin, as an SGLT2

inhibitor, may mitigate the fluid retention associated
with pioglitazone and the combination of metformin,
pioglitazone and empagliflozin would seem to be
advantageous for patients with type 2 diabetes at high
cardiovascular risk

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyik KAivik I.N.N.lwviag «KwvoTavrommooAsio Marnciwv»




TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

Meté tnv LEADER

EDITORIAL

Diabetes medications with cardiovascular
protection — what now after LEADER®?
Could metformin, pioglitazone,
empagliflozin and liraglutide complement
each other to save lives?

ROBERT EJ RYDER,' RALPH A DEFRONZO?

—
E@:’ Key messages
—r

® The PROactive, EMPA-REG OUTCOME™ and LEADER®
trials show pioglitazone, empagliflozin and liraglutide
respectively, all reducing three-point MACE
(cardiovascular death, myocardial infarction and
stroke), but the results are only similar at first sight

e The accumulated evidence suggests that pioglitazone
reduces cardiovascular death, myocardial infarction
and stroke by slowing down, or even reversing, the
atherosclerotic process. The EMPA-REG OUTCOME™
trial suggests that empagliflozin reduces cardiovascular
death but does not reduce either stroke or myocardial
infarction, signifying a different mechanism to that of
pioglitazone, more hemodynamic in nature

e The LEADER® trial again shows a bigger impact of
liraglutide on cardiovascular death than on stroke and
myocardial infarction but, in contrast to empagliflozin,
no impact on heart failure. This suggests a different
mechanism for liraglutide to that of both pioglitazone
and empagliflozin

e The combination of metformin, pioglitazone,
empagliflozin and liraglutide now appears to be the
optimum cocktail of medications for improving both
glycaemic control and cardiovascular outcomes for
people with type 2 diabetes at high cardiovascular risk.
The evidence we have today suggests that these
agents in combination could complement each other
to prevent cardiovascular events and save lives

Br J Diabetes 2016;16:103-106
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

NEOI APOMOI-NPOTAZEIZ
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

AwapBpwon opAiog

—  MéEpog A

* NEEC OEPATTEUTIKEC OTPATNYIKEC

sl Mépog B

 Néa pAPHAKA OTIGC UTTAPXOUCEG KATNYOPIES

—  Mépog I

* NEgc KATNYOPIEC PAPUAKWYV
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

Dappoka o€ 6N UTTAPXOUOCEC KOTNYOPLEC

» 2TNV Katnyopia twv GLP-1 RAs. > 2TNV Kortnyopio twv SGLT2
- GLP-1 eBdouadiaia xopnynon. - Nia dappaka.
- ZepayAoutidn (Novo) - EprouyAupAolivn (MSD)
» NrouAayAouridn (Lilly) - Néa dappaka pe §pdon kot otouc SGLT1 .
+ QouwTtikA avtAia cuvexolg xoprynong - ZotayhpAolivn (Sanofi)
g€evatidnc.

Xopnynon oo Tou GTOUOTOC
»  ZgpayAoutidn p.os (Novo)
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

QopwTKNA avtAilo peyEOouc

OTILPTOV.

+  Evaiwpnua otaBepotroinong Tou TeTTIOioU e€ac@aAilel Tnv oTabepdTNTA KAl 0€ UWNAEG BEPPOKPATIEG TOU CLMATOG.

*  AmeAeubépwaon Tou TTETTTIOIOU WG Kal 0€ 12 PAVEG.
* H pivi avtAia TotroBeTEITAI UTTODOPIA KABE 6 1) 12 Prjveg.

Semipermeable
Osmotic
Membrane

Diffusion

Piston Moderator

/

ik Osmotic Drug Reservoir With Novel ~ Immediate Release
Engine High Temp Peptide Exenatide
Actual Size: 4mm x 44mm Stabilizing Suspension
120
110 In Vitro Assay Tests Weekly Delivery at 37 °C
= 100 -
§ 90 -
3 80 -
70 1 ITTIrTTITTIIITIITTIIITITT D A A O O U o A 0 0 0 O s 0 A O 0 A o I
ﬁ 60 J_ILLI_L_LLILLJ_LIJ.J_IILLLI 2 T A A A s s Y A I 0 (A
o 50 A
§ 40 |
@ 30
® 201
10 A
0

0O 14 28 42 56 70 84 98 112 126 140 154 168 182 196 210 224 238 252 266 280 294 308 322 336 350 364

Time indays

60 mcg/day Delivery of Exenatide For 1 Year
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

- H gtoupeia Intarcia npoocdata avakoivwoe
’ arnoteAéopata kapdloayyelakng acpaieiag yia tnv ITCA
Ell(l)UTEUGll.ln 650 (avr}\l:a GLP—f). " oo S
owvtAia GLP-1 > H pelétn “FREEDOM-CVO” pehétnoe MepLOCOTEPOUC AT
4,000 dtopa pe XA toTou 2 tuyxatomolnpévouc oe ITCA
650 1 placebo emunpdoBeta otnv Aot} aywyr 6cov
adopd otnVv Kapdlakn achaieLa.
+ Anédeite aodpalela.
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

NtouAayAoutién
(TRULICITY)

trulicity.
(dulaglutide)
_injection
trulicity.

(dulaglutide)

_injection
” 075 ma/0.5 ml

[ Dulaglutide

( . J\ v ' J
Modified IgG4 Fc Linker GLP-1
domain peptide peptide
analogues
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

2epoyAoutién

MeAétn SUSTAIN 6 pe
Betikn ékBacn oto ocuvOeTO
KATAANKTLKO
KapSLoayyeLaKO EMELCOSLO.

(3 MACE).

e 94% homology to human GLP-11 Amino acid substitution
protects against DPP-4 degradation

¢ Modifications prolong the half-life of
semaglutide to approximately 1 week??3 /

5 5
5
SV VVVVVN. spacer

O

Spacer and C-18 fatty di-acid sl
provides strong binding to albumin

Amino acid substitution —""'"//'

prevents side chain binding at wrong site

Schematic illustration of drug absorption

@ SNAC @ Semaglutide

Mechanism of action of SNAC carrier in oral
semaglutide tablets

« Physical proximity of SNAC and semaglutide

« SNAC facilitates local increase of pH leading to higher
solubility

= SNAC interacts with cell membrane facilitating absorption
within 30 minutes

+ SNAC effect is size-dependent and fully reversible
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TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

XapOoKTNPLOTIKA TWV aoBevwv otnVv Evapén tTnc LEAETNG
SUSTAING

Randomisation(1:1:1:1)

3297 subj with T2D Semaglutide 1.0 mg

* Age 250 years with clinical
evidence of CVD or
260 years with subclinical

Semaglutide 0.5 mg

evidence of CVD Placebo 1.0 mg
* Previously on 0-2 OADs,
basal or premix insulin Placebo 0.5 mg
+0-2 OADs - . ) |
= } >| i
* HbA,. 27.0% (I’se. Maintenance treatment Follow-up
escalation 96-100 weeks Ewaaks
4-8 weeks

Treatment duration 104 weeks

Trial information

® Trial product was given in addition to standard of care and investigators were encouraged to treat according to local
guidelines to achieve optimal glycemic control

Subjects were randomised to semaglutide or volume-matched placebo and stratified according to CVD status,

insulin treatment and eGFR

Included a planned observation period of 109 weeks for all subjects (a 104-week treatment period with a 5-week follow-up - N (%)
period), with at least 122 events of the primary outcome

* Dose escalation from a starting dose of 0.25 mg, dose doubled every 4 weeks until trial dose achieved Total Hypertension 3059 (92.8)
N (%)
Glucose-lowering 3345 (98.4) Ischaemic heart disease 1994 (60.5)
medication
Insulin 1913 (58.0) Myocardial infarction 1072 (32.5)
Basal insulin 1046 (31.7) Heart failure 777 (23.8)
Basal+bolus insulin/ g (26.3) Ischaemic stroke 383 (11.8)
pre-mix
Haemorrhagic stroke 108 (3.3)
Total
Mean [sD] Systolic blood pressure
(mmHg) 135.6 [17.2]
Age (years) 64.6 [7.4] Diactolic-blocd
astolic blood pressure
77.0 10.0
Body weight (kg) 92.1 [20.6] (mmHg) L ]
LDL cholesterol
Diabetes duration (years) 13.9 8.1
[ (mg/dL) 82.3  [45.6]
HbA: (%) 8.7 [1.5] (mmol/L) 2.1 [45.6]
Sex (male) 2002 (60.7) Never smoked 1493 (45.3)

Race (white) 2736 (83.0)

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyikn KA



TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

HbA1lc : AA\ayn €wg tnv eBdopada 104

Overall mean at baseline: 8,7%

Semaglutide Semaglutide Placebo

1.0 mg 0.5 mg

ETD: -1.05%
[-1.19;-0.91]

2.0 0.5 mg
=3
8.5 et
2
S °
é 8.0 "é
- £
375 g
&
7.0 - I
6 -2.0 -
6-5 T ] L] T T 1 L}

0 8 16 30 44 56 68 80 92 104

Time since randomisation (week)

—a—Semaglutide 0.5 mg —&—Semaglutide 1.0 mg
~=—Placebo 0.5 mg —a—Placebo 1.0 mg

*Indicates significance (p-value <0.0001). Values are estimated means (+/- standard errors) from a mixed model for repeated measurements analysis using ‘in-trial” data from

subjects in the full analysis set.
Dotted line is the overall mean value at baseline. ETD, estimated treatment difference.
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ETD: -0.66%
[-0.80;-0.52]



TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

H ZepayAoutidn pewwvet to 3mAo MACE kata 26%
(Kapdroayyerokoc Oavarog, pn Oavatngopa AEE ko EM)

15 -
HR, 0.74 (95% CI, 0.58-0.95)

Events: 108 semaglutide; 146 placebo
p<0.001 for non-inferiority (margin 1.8)
10 - p=0.02 for superiority*

8.9%

6.6%
5 - _//

0 = . - Ll v v L L} L} L L] L) L L)
0 8 16 24 32 40 48 56 64 72 80 88 S6 104

Time since randomisation (weeks)

Subjects with an event (%)

Number of subjects at risk

Semaglutide 1648 1619 1601 1584 1568 1543 1524 1513
Placcho 1649 1616 1586 1567 1534 1508 1479 1466
- Semaglutide — Placebo

Kaplan Meier plot for first event adjudication committee-confirmed CV death, non-fatal MI and non-fatal stroke using ‘in-trial’ data from subjects in the full analysis set.
*Not prespecified.
CV, cardiovascular; HR, hazard ratio; M1, myocardial infarction,
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MeAgrec GLP-1 RAs

LEADER

SUSTAIN-6

?

TO MEAAON THZ ANTIAIABHTIKHZ OEPATIEIAZ

FREEDOM-CVO

HARMONY Outcomes

REWIND

i

2014 | 2015 | | 2017 | | 2019

Trial Agent Half-life Trax

=T X panatice 2.7-4.3 hours 1.25-2.25 hours

EEM@ IIEJirDaSglutide 13 hours 8-12 hours

Semaglutide 155-184 hours 24-36 hours

SUSTAIN 6 ow’.s (~7 days) (1-1.5 days)
Trial Patients Age DM HbA1cC attained  ARR
) years dur o diff RRR

Endpoint years  vs. placebo
[ Type 2

SUSTAIN 6 diabetes 65 13.9
High
CV-

LEADER - LMK 64 12.8 7.7 1.9
CV- -0.4 13
death
M 16

EMPA-REG Stroke 63 =10 8.0 .

- 57% -0.2 14

AAR = Absolute Risk reduction
RRR = Relative Risk reduction
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Sotagliflozin : SGLT1 kat 2 otvaloTOA£QG

ATTOTEAECHATIKOTNTA KAl OTOV TUTTOU 1

Baseline

Placebo

7.9

Sotagliflozin
56.4

Percentage of time in
blood glucose range

Treatment

5.8

| 402  BloodGlucose
B <70mg/di
B 70-180 mg/d

6.7 > 180 mg/dl

356 54

A 25

B ©-0.002
. vsplacebo

68.2

p=0.003
vs placebo

j Lexicon
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TZDs

Né€oL mapAayovteg pe
ELOKEG LOLOTNTEC YL
arnoduyn Twv
TIAPEVEPYELWV.

TO MEAAON THX ANTIAIABHTIKHZ ©OEPATIEIAX

Class

Drugs

Description

Classic

PPARy
Agonist

Ciglitazone d ;(umwli)

Prototypical first insulin-sensitizing
TZD developed in 1983,
never used clinically

First FDA-approved TZD in 1997,

(8]
'(r;:zgi:ltiiz)"“e g Yo Q);f withdrawn in 2000 due to
0= ey idiosyncratic hepatotoxicity
Widely used from 1999 until a 2007
3&';22::"'““’ D.:.\" 4 meta-analysis suggested
§ association with heart attacks

Pioglitazone gD o O N
(Actos) 045&/@ \/\"‘Ov

Current TZD treatment of choice,
though use has declined due to risk
of side effects and adverse events

mTOT
modulator
TZDs

o
Q 0.
mooae 2 O™

Pioglitazone derivatives with less
classical PPARy agonism but
preserved effects on mitochondria,
currently in clinical development

Selective
PPARy
modulators
(SSPARM)

MSDC-0602 ;g;f /@r"jk@(%
o

Balaglitazone Hh—g®
05’\3—,{\/@,

Partial agonist, preserved insulin
sensitization and trend towards
fewer side effects in clinical studies

Inhibition of the action
of the kinase CDK5
that phosphorylates
PPARYy at Ser273.

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyikn KAiv

Partial
Agonists
Affecting

PPARy

Ser273

9% _on
MRL-24 -

F \f?
O
u‘)ﬁ{}- o

S SR1664 J%‘ .

Inhibit PPARy Ser273
phosphorylation with decreased
classical agonism, may preserve

insulin sensitization with fewer side
effects based on preclinical studies

Non-TZD
PPARy

agonists

N.lwviag « KwvoTtavrotrouAsio Marnciwvy

N‘_ cl N. -.
INT-131 mﬂ:@' fj]@\

QJ' QGF,

Gy

GW1929 U*@

Non-TZD PPARy agonists with
antidiabetic effects and potential for
fewer side effects based on
preclinical and clinical studies
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Ao g yArraloveg
KOlL TOV INXOVIOMO
8pAonC Tou¢ o€ VEQL
dappoxa

Apdosgig oTO
AITTOKUTTOPO.

H peuBpaviki TpwTeivn
mitoNEET emrnpeadel
TNV AgITOUPYiO TWV
HITOXOVOpiwv.

H MitoNEET etrnpeadel
TO TTEPIEXOMEVO OE
0idNPOo TWV JITOXOVOpPiwV
MEIVOVTaG TNV B
0&eidwan Kal augavovTag
™V TpéoAnwn EAO atrd
TNV KUTTAPIKI HEUPBPAVN.

‘Eva véo avaAoyo TZD (MSDC-0602) pe TToAU JIKpR ouyyévela oUvOEoNG HE
Toug PPARY S0KIJAOTNKE O€ TTAXUCAPKA TTOVTIKIO.

T FFA
re-esterification

T FFA
T Glycerol

T Adiponectin
T Ppar-y
T Pegi-a

T Mitochondrial ¢——

biogenesis
T Adipogenesis &=

Normal fat-pad size

MitoNEET-induced

1 B-oxidation and T lipid storage
causes compensatory healthy
AT expansion

Nature Medicine. published online 9 September 2012;
doi:10.1038/nm.2899
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Examples of tissue specific consequences

Glucose

mTOT

Mitochondrial Target of
Thiazolidinedione Insulin ~ FFAs

Sensitizers (mTOT)— ﬂ:"id | o
Relationship to Newly T
Identified Mitochondrial

Pyruvate Carrier Proteins

e Brown fat progenitors- differentiation [37]
< Inflammation

¢ White adipose tissue- browning, production of
adiponectin, anti-inflammatory actions [41]

Pyruvate

e Liver- increased fatty acid oxidation, decreased de
novo lipogenesis, decreased PEPCK and G6Pase
(decreased gluconeogenesis) [39]

modulators

¢ Pancreatic islets- increased -cell phenotype,
reduced apoptosis. [42]

/ Changes in phosphorylation,
T Mitochoridrial acetylation of key regulatory proteins

biogenesis
l Wnt

Differentiation

¢ Muscle- increased insulin signalling (glucose
uptake)

, , ¢ Neural tissues- increased growth factor response,
2 NUOVTLKEG [0 POCELG increased clearance of misfolded proteins
evalobntonoinong otnv

6paon TN WWooUAivnc.
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AwapBpwon opAiog

Mépog A

* Né€g OEPATTEUTIKEG OTPATNYIKEG

Mépog B

* NEa pApuUaKa OTIC UTTAPXOUOEC KATNYOPIEC

sl Mépog

* Négg KOTNYOPIEC PAPHAKWYV
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Review

Future glucose-lowering drugs for type 2 diabetes

CrossMark

Clifford ] Bailey, Abd A Tahrani, Anthony H Barnett

Lancet Diabetes Endocrinol 2016
Published Online January 22, 2016 http://dx.doi.org/10.1016/ S2213-8587(15)00462-3
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YBpdwka remtidia- MoAuAettoupyka rtemeidio

Diabetes

+  Apadoeic mentdiwv pall pe TNV SpAcn aywvioTn Obesity
unodoyewv GLP-1 mou dokipalovtal eivat n yAukayovn [~
(GCG) , o glucose-dependent insulinotropic peptide >

(GIP) , n xohokvotokivivn B (CCKB) , kat to glucagon-like

. GLP-1-GCG
peptide 2 (GLP-2) .
GLP-1-GIP
+ Ta o «dnpodAn» otnv épeuva LRPLEIKWY TEMTLOLWY =
glval ol duthot aywviotég GLP-1-GIP kat GLP-1-GCG —
TOU EPELVWVTAL YLA Ta dTtopa Pe ZA TOTou 2 Kot EHEEEE GLP-1 @‘j __
nayvoapkia. Chimera Hybrid

Drug Discovery Today

+  To nentidlo GLP-1-CCKB e tov aywviopo CCKB

(yaotpivn) mpodyel tnv AelToupyia Twv B KUTTAPWY.
»  TputAo nentidio : GLP-1-GIP-GCG.

- Phase 2a to MK-8521, MSD, GLP-1/ glucagon receptor

co-agonist.

Drug Discovery Today Volume 20, Number 1 January 2015
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A rationally designed monomeric peptide triagonist

corrects obesity and diabetes in rodents

a b c
P 15 = 200
g . B
;
52 5 o
I :
°
0 1 2 3 4 5 6
Time (d) Time (d) Time (d)
d GLP-1 HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRG
GIP YAEGTFISDYSIAMDKIHQQDFVNWLLAQKGKKNDWKHNIT
Glucagon HSQGTFTSDYSKYLDSRRAQDFVQWLMNT
Triagonist HXQGTFTSDKSKYLDERAAQDFVQWLLDGGPSSGAPPPS-NH,

Nature Medicine, published online 8 December 2014; doi:10.1038/nm.3761
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—m— Vehicle

—8— Acyl-GLP-1

—&— Acyl-GIP

—¥— Acyl-glucagon

—&— Acyl-GLP-1/GIP coagonist

—0— Acyl-GLP-1/GIP coagonist
+ acyl-glucagon
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MoAv -AettoupyLka emntidia

TABLE 1

GLP-1 agonists currently in clinical or preclinical testing®

Company Peptide name Development stage Target Dosing regimen
Lilly Cpd86 Preclinical GLP-1/GIP SC, once daily
Zealand Pharma ZPGG-72 Preclinical GLP-1/GLP-2 SC, once daily
ZP3022 Preclinical GLP-1/CCKB SC, once daily
Prolor (Opko Biologics) MOD-6030 Preclinical GLP-1/GCG SC, once weekly
Zealand Pharma ZP2929 Phase | GLP-1/GCG SC, once daily
Hamni Pharmaceuticals HM12525A Phase | GLP-1/GCG SC, once weekly
Diartis Pharmaceuticals VSR859 Phase | GLP-1 SC, once monthly
Novo Nordisk NN9926 Phase | GLP-1 Oral, long acting
TransTech Parma TTP273/TTPO54 Phase Il GLP-1 Oral
Zydus-Cadila ZYOG1 Phase | GLP-1 Oral
Roche MAR709 Phase Il GLP-1/GIP SC, once daily
Eli Lilly TT401 Phase II GLP-1/GCG SC, once weekly
Hamni Pharmaceuticals HM11260C Phase |l GLP-1 SC, once weekly
PhaseBio Pharmaceuticals PB1023 Phase Il GLP-1 SC, once weekly
Eli Lilly Dulaglutide Phase Il GLP-1 SC, once weekly
Novo Nordisk Semaglutide Phase I GLP-1 SC, once weekly
Intarcia ITCA Phase Il GLP-1 SC, once yearly

® Abbreviation: SC subcutaneous.

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyiki KAivi
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Intervention sites for
glucose-lowering, showing
available treatments and
possible new treatments

GLP1=glucagon-like peptide-1.
DPP4=dipeptidyl-peptidase-4.
SGLT2=sodium-glucose co-transporter 2
SGLT1=sodium-glucose co-transporter 1.
FGF21=fibroblast growth factor 21.
SPPARM-=selective peroxisome

proliferator-activated receptor modulator.

11BHSD1=11B- hydroxysteroid
dehydrogenase 1.

*Not indicated for glucose-lowering in all
countries.

Available treatments

Possible future treatments

a-glucosidase inhibitors
Slow carbohydrate digestion
Colesevelam®

Bile sequestrant
Pramlintide

Anylin analogue

SGLT1 inhibitors
Delay glucose absorption

/ Intestine

i Satiety-inducing agents

\ Reduce adiposity
Pt

Bromocriptine®
Dopamine D2 agonist

GLP-1 receptor agonists
Enhance incretin effect
DPP4 inhibitors
Enhance incretin effect

Sulfonylureas

Glucokinase activators, fatty acid
receptor agonists, imeglimin
Enhance insulin secretion

Stimulate insulin secretion

Meglitinides
Stimulate insulin secretion

E
‘ Suppress counter-regulation ‘

‘ Direct inhibitors of hepatic glucose ‘

1 .

Metformin
Reduce glucose producti

increase glucose use, coy
insulin resistance

Insulin injections, pumy
and inhalers
Increase glucose uptake, —
and metabolism, suppref
production, decrease lipd

Thiazolidinediones
Increase insulin sensitivil1

Adipokine analogues/agonists/
inhibitors, FGF21 analogues,
SPPARMs, 11BHSD1 inhibitors
Variously counter insulin resistance

¢ ‘ Enhance insulin action ‘

SGLT2 inhibitors
Glucosuric

Further SGLT2 inhibitors
Glucosuric

LB |

Kidney

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyik KAivik I.N.N.lwviag «KwvoTavrommooAsio Marnciwv»
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Mechanism of action Glucose-lowering effect Development Comments
status
Glucokinase activators Increase glucokinase activity in Increase insulin secretion and Phase 3 Challenges of hypoglycaemia and
pancreatic islets and liver hepatic glucose uptake durability
GPR40 (also known as FFAR1) and GPR119 Activates fatty acid receptors in Increase insulin secretion and Phase 1-3 TAK-875 (GPR40 agonist) discontinued in
agonists pancreatic islets and gut enteroendocrine L-cell incretin phase 3
secretion
Imeglimin Close mitochondrial transition pores Increases insulin secretionand ~ Phase 3
decreases gluconeogenesis
TGRS (also known as GPBAR1) agonists Stimulate bile acid receptorsinileum  Increase L-cell incretin secretion  Preclinical Preliminary observations
Insulin receptor signalling potentiators Prolong Tyr phosphorylation of insulin  Increase insulin action Predlinical Proof of concept—eg, PTP1B (also known
receptor B-subunit as PTPN1) inhibitors and vanadium salts
Non-peptide adiponectin receptor agonists Adiponectin R1/R2 agonists Increase insulin action Preclinical Proof of concept
FGF21 analogues FGF21 receptor agonists Increase insulin sensitivityand ~ Phase 1 Might act partly through adiponectin
improves lipid profile
GPR120 (also known as FFAR4) Activates fatty acid receptors in Increases insulin sensitivityand  Preclinical Proof of concept
adipose and other tissues adipogenesis
Selective peroxisome proliferator-activated Selective peroxisome proliferator- Increase insulin sensitivity, Phase 1-2 Opportunity to selectively enhance efficacy
receptor modulators activated receptor alpha, gamma, and  adipogenesis or lipid profile, and and reduce unwanted effects
delta agonists islet B-cell viability
11 hydroxysteroid dehydrogenase-1 inhibitors Inhibit 11p hydroxysteroid Increase insulin sensitivityand ~ Phase 1-2 Challenge to prevent compensatory rise in
dehydrogenase-1 conversion of improves lipid profile concentration of adrenocorticotropic
cortisone to cortisol in liver and hormone
adipose tissue
Fructose-1,6 bisphosphatase inhibitors Increase fructose-1,6 bisphosphatase  Decrease hepatic glucose output  Phase 2 Initial clinical studies show efficacy
activity
Adenosine monophosphate kinase activators Increase adenosine monophosphate Increase glucose uptake and Predlinical Proof of concept

kinase cellular effects on nutrient
metabolism

metabolism

This list is not comprehensive but shows the various mechanisms and stages of development represented in this Review.

Table 1: List of some potential new glucose-lowering medications for type 2 diabetes
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NEec kortnyopiec papoKwv

Aywviotég TGRS

H kKoAeoeBeAAN TTOU HELWVEL TO CAKXOPO YEVVNOE
NV WA OTL N peTadopd TWV XOAKWVY 0EEWV
nepLPePLKOTEPA OTO EVTEPO SLEYEIPEL TOUG
urnodoxeic TGR5 ota L kUTTAPQ TIPOAYOVTOC TNV
€kkplon GLP1.

» Evepyomotntég YAUKOKIVAONG °

»  Aufdvouv Kol TNV €KKPLON WWOOUALvVNG KL TOV .
NMOTLKO PETABOALOUO YAUKOING. MeTd TOUC 4-6
HNVEG N AIMOTEAECHOTIKOTNTA TOUG UELWVETOL.
YroyAUKOLULEG;;;;

+ 2uoowpeuon Allmoug oto Arap;;;

TGRS is expressed on astrocytes and neurons, Thermogenesis

and its function is currently unknown. TGRS on Predlinical

TGRS is expressed in adipocytes and myocytes.
Expression of UCP1 s increased. Thyroid hormone
conversion in brown adipose tissue and muscle

> AYWVIOTEG UNIOSOXEWV AUTap WV i

GLP-1 secretion

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyiki KAivi

O&Ewv

MNpwTtelveg G-ouvdeSEUEVEC, EVEPYOTIOLOUVTAL OTTO
EAO kat mpokahoUV €kkplon wooulivng iy GPR40
(a0€non €kkplong vaouAivng, o TAK-875
armooUPOnKe AOyw NIMATIKWY aVETILOUUNTWY
Spaoswv), GPR119.

O GPR120 ota AutokUttapa BeEATIWVEL TNV
avtiotaon Kal TV éktomnn evamnobeon Almouc.

Preclinical
TGRS is expressed on L cells and intestinal
epithelium. L cells secrete GLP-1 in response
to bile acids or selective agonists, leading
to improved glucose tolerance and
increased satiety.

Cinical
Rectal infusion studies confirm
glucose-dependent secretion of GLP-1in
human beings. Selective agonism with
SB-756050 did not give a conclusive outcome.

Insulin secretion

Predlinical
LCA stimulation of human and mouse B cells
invitro leads to increased gluc )

and glucose-independent insulin release.
Both TGRS and FXR are expressed on f cells.
Clinical
No evidence in human beings.

is increased. Resistance to high-fat
feeding-induced weight gain.

Clinical
Bile acids are associated with weight loss in
pati h RYGE. C.
of TGRS/DI02 occurs on myocytes but not on
adipocytes. Fasting bile acid levels are not
correlated with energy expenditure. Brown adipose

tissue is probably not the primary physiological
site of thermoregulation.

Inflammation

Preclinical
TGRS is expressed on Kupffer and B cells,
monocytes, macrophages, sinusoidal and
vascular endothelium. Stimulation with
bile acids or specific antagonists decreases
cytokine release and inflammation through
the NFkB pathway. Inflammation in colitis,
atherosclerosis, and liver inflammation models
are decreased.

Clinical
Inflamed colon tissue from patients with Crohn’s
disease is infiltrated with TGR5-expressing
monocytes. TGRS expression is not affected
by obesity or a high-fat diet

N.N.lwviag «KwvoTtavrotroluAsio Marnciwv»
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Pancreatic 3 cell
showing cellular
mechanisms of insulin-
releasing drugs

Blue boxes=approved drugs.

Pink boxes=drugs under investigation.
ATP=adenosine triphosphate.

cAMP =cyclic adenosine monophosphate.
GLUT=glucose transporter isoform.
GLP1=glucagon-like peptide-1.
GPRA40=G-protein-coupled receptor 40
(also known as FFAR1).
GPR119=G-protein-coupled receptor 119.

IP3=inositol trisphosphate.
PLC=phospholipase C.

KATP=ATP-sensitive potassium channel.
Kir =inwardly rectifying potassium channel.
PKA=protein kinase A.

PKC=protein kinase C.

SUR=sulfonylurea receptor.

AIABHTOAOTIKO IATPEIO-A’ NMaBoAoyiki KAivi

Glucokinase
activators
Imeglimin
Proinsulin
biosynthesis
Insulin
PKA @
(' cAMP
GPR119
agonists

GLP-1 receptor agonists

N.N.lwviag «KwvoTtavrotroluAsio Marnciwv»

Glucose

GLUT 1/2

Sulphonylureas
and meglitinides

Glucoklnase /
K,r channel
(SUR-1andKir6.2),
Glucose
metahollsm \
Membrane
depolarisation
Ca¥/calmodulin )
dependent proteins

. Ca**channel

A

PLC
prc AN 1-/ \

/  Diacylglycerol

)

GPR40 agonists

Insulin
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Imeglimin : an oxidative phosphorylation blocker

Increases Insulin
Secretion

ot

Improves Insulin
Efficiency

5, P
ponade 3

*

Increases Reduces
Increases Insulin Glucose Glucose (B cell) Glucose Sulfonylureas
Secretion Uptake Overproduction (De ngfo ‘L
pa%a:n %P channel
Tryptophan\ ATP - K
NaAD_ nwnar
NAMPT Nmm
Nicotinamide ——>NMN——NAD
IMEGLIMIN |—> (Salvage pathway) CD38
K+
cADPR NAADP depolarization
N v

GPR40 ——m-—

agonists

ca” relti—-— ca”
\ Insulin

> secretion

PKC
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Fibroblast Growth Factor 21 (FGF21)

FGF21 skdpaletal KUpiwC O0TO TIAYKPENAG, OTO NTIAP KoL 0TO Amwdn LoTo.
Ertayetat ano tnv vnoTteia Kat TIC KETOYOVEG SiaLTES.

Description Features Development
status

i FGF21 Not applicable Native FGF21 Glucose-, weight-, and lipid-lowering in Not suitable
) W Free fatty acids mouse and monkey models of diabetes and  for clinical
V¥ Glucose Liver W Growth harmone response obesity. Tyz=085-2h development
¥ lnsulin A ) o Pol LY2405319 Lilly FGF21 AHPIP, L118C, A134C, Aggregation-resistant FGF21 analog with  Phase |,
Leptin sensitivity S167A improved physical stability. In vitro and in  discontinued
W1G/Cholesterol - vivo properties similar to native FGF21 in
Pancreas mice and monkeys Tiz=153h
A [} Fc-FGF21 Amgen Fc (IgG1)-FGF21 (L98R,P171G)  Agg Not
v Body weight : 11 =7 = FGF21 analog with Iong duration of action.
In vitro and in vivo properties similar to
‘ Enelrg\r = 1 1 native FGF21 in mice and monkeys. Ty,
expenditure i A Adiponectin 2=12-30h
: B‘CE” protection PEG-FGF21 Amgen PEG20 mono- and dual-modified Pegylated FGF21 analogs with in vitro and Not disclosed
| A Insulin synthesis FGF21 analogs in;:opl:;:mas s::lllarto na:iva FGF21in
mice. to be long-acting
WﬁTfBﬁT ARX-618 related AmbrdMerck PEG30-FGF21 (Q108pAcF) FGF21 analog with long time of action. In  Alliance
molecules vitro and in vivo properties similar to native  discontinued
FGF21 in mice. Ty (rats) =22 h
«— FGF21 Bone ARX-618 AmbryBMS®  Not disclosed Not disclosed Phase |
FGF21-PKE BMS FGF21-adnectin fusion protein FGF21 analogwith glucose-lowering similar  Dropped from
,ﬂ Chondrocytes Adnectin to native FGF21 in mice and long time- pipeline
Growth hormone action. Tyz (monkeys) =96 h
r:p-nnse CVX-343 Pfizer FGF21 (AH1, A129C) covalently FGF21 analogwith glucose-lowering similar  Not disclosed
f linked to an lgGix antibody to native FGF21 in mice and long time-
Y - (CVX200) action. Ty (mice, rats, monkeys) = 28-65 h
mimAb1 Amgen Fully human antibody with high FGF21 mimetic which specifically sctivates Not disclosed
SCN/DVC SCN/DVC - affinity for KLB the FGFR 1c/KLB complex. Efficacy similar to
. Fe-FGF21 in monkeys, but extended time-
v Female fertility A cortisol A Food intake action. Ty (monkeys) = 11 days
Altered hepatic gene ‘ Energy expenditure C3201-HSA Amgen HSA-coupled avimer FGF21 which specifically activates  Not disclosed
4 T2y expel subunits with high affinity for  the FGFR1c/KLB complex. Efficacy similar to
expression W Hepatic glucose production FGFRI1c and KLB Fc-FGF21 in monkeys, but shorter time-
action due to antibody formation. Tyz
TRENDS in Endocrinology & Metabolism (monkeys)= 50 h
R1Mab Genzyme Fully human antibody with FGF21 mimetic which activates FGFR1c/bin  Not disclosed
high affinity for FGFR1¢/b the absence of KLB. Activities consistent

with FGF21 and FGF23 in mice and monkeys
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AvaotoAeic tn¢ 11Beta-Hydroxysteroid Dehydrogenase
Type 1.

Figure 1 Cortisol generation within the endoplasmic reticulum
lumen is mediated by the reductase activity (cortisone to

H 1beta-hydroxysteroid dehydrogenase type 1 cortisol) of 11R-hydroxysteroid dehydrogenase type 1

(11beta-HSD1) ival éva évUUO TTOU UETATPETTEI THV
Koprtilovn o1nv evepyn 1nC Hop @ kKoptrildAn aToucC I0TOUC.

Decreased
insulin
secretion

Impaired
insulin
signaling

H trepiooeia kopTiI{OANG au&dvel Tnv avtiotaon oTnv
IVOOUAIVN, TTPOAYEI TNV VEOYAUKOYEVEDT KOl AVAOTEAAEI

Tl’lV éKKplUﬂ |V00UA|’V”§- Increased Increased
& A _ f A hepatic adipocyte
To &vCupo auto (lllbeta HS[?l) eival utrepdpacTipio i i iaibn
oTov AITTwdn 1016 o€ aoBeveic e peTafoAikd ouvOpopo.
Cortisol Cortisone

Sy A\ A )

2€ AvOPWTTOUG O TTPWTOG O€ AVATITUEN AVAOTOAEQG o, U OO W GG AR G
11beta-HSD1 éxel Tov KwdIKO INCB13739.34. ER lumen
2€ pia OITTAN-TUQAA PEAETN @dong 2b, 302 aoBeveicg pe ZA

TUTTOoU 2 (Méon HbAlc, 8.3%) TToUu eAGuBavav HETQOPUIVN

éENapBav 1 a1rd 5 diaopeTikéG dooelg Tou NCB13739, 1)

placebo, amma¢ nuepnoiwg yia 12 ¢fdouddeg.

NADP - NADPH

Meta atré 12 edopadeg, ol aoBeveic Tou EAaBav 200 mg
Tou INCB13739 peiwoav Tnv HbAlc (-0.6%), T0 0AKXapO

vnoteiag (—24 mg/dL), kai Tnv uttoAoyi{duevn pe To HOMA G6P 6PGL
avTiotaon oTnVv IVOOUAivn (—24%).

Kavéva @AapuaKo auThG TG KATNyopiag Sev £XEI MTTEI Tomlinson JW and Stewart PM (2005) Mechanisms of Disease: selective inhibition of
o¢ (pa'on . 11R-hydroxysteroid dehydrogenase;))l/ﬁgrg.rzz a novel treatment for the metabolic

Nat Clin Pract Endocrino Metabol 1: 92—99 doi:10.1038/ncpendmet0023
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2TOXOL NITATIKAC ITapolywync YAUKOING

U6751, CP-91149, FR258900,
BAY R 3401, CP-316,819, CP-368,962

L
‘ Glycogen phosphorylase ‘ Phosphoglucomutase

—P‘ Glucose-1-phosphate ‘ —P‘ Glucose-6-phosphate ‘

Glycogen
synthase

\ /Glucose—l—phosphate Phosphohexose isomerase

uridyltransferase
Lbtglicese ‘ Fructose-6-phosphate ‘

‘[ Glycogenolysis ——— | MB06322, MB07803
(—b ‘ Fructose 1,6-bisphosphate ‘
SB-216763, SB-415286,
CHIR-99021, CHIR-98023, Dihvdroxvacetone ? Gl .
AZD1080, tideglusib Glycerol | s pho);phat)(; —_— uconeogenesis
BEE
‘  — ‘ Mercaptopicolinic acid ‘
Oxaloacetate
A
CPZ:E;?(;elase |—‘ Phenylalkanoic acids‘
Substrates
NATURE REVIEWS | DRUG (Lactate, amino acids)
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2TO)XOL 0To Attwdn LoTo

a Unhealthy adipocyte

Metabolic improvement

Dietary or genetic metabolic challenge

1
L ]
1
1
)
'

l' ! ’

¥ i v v )
1 ECM i 1 Toxic lipid species { WAT inflammation .
degradation i (ceramides) « GPR120 agonists .:'
1 Pro-inflammatory * CCR2 antagonists !
markers (TNF, resistin, . J;Lmlslgﬁnox '
SAA3, MCP1 * Sa e '

] * LTB4R1 inhibitors ':

1 Insulin signalling, insulin sensitivity
and energy expenditure
Current WAT-directed therapies:

* Adiponectin  * Browning factors

* PAHSAs * CRMF (uncoupler)
* PPARy agonists (TZDs) * FGF21 * MEK inhibitors
* Diet * BMP7 * Resveratrol
* Exercise *[L-1p

NATURE REVIEWS | DRUG DISCOVERY, 2016
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b Healthy adipocyte

} Ceramides

* Adiponectin
'-,‘ * | eptin

.,  Promote satiety

Improved adipokine
secretory profile

"

* Amlexanox
| Adiposity
1 Glycaemic control

* CRMP
* Etanercept

* Leptin
s FGF21
s|IL-1p

"""--.---.--'"-

| WAT fibrosis and hypoxia

* Endotrophin antibodies
* PDGFRa inhibitors
* HIF1a inhibitors
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AMPK : An Emerging drug target for diabetes

CAMKK
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p-Thr172

LKB1

\ ho rrocHouom’!’
|HMG-CoA Other substrates R PEENESI
reductase |ACC (CRTC2, FOXO1,GSK-3, etc.)
|Cholesterol synthesis |Lipid synthesis tGlucose uptake / N
1FAO tMitochondrial biogenesis v
|HGO A
LGNG expression g;'oa
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AMPK- p0Ouon tou petaBoALoOU TOU AUTOUG Kot TWV

HItoxovopiwv oTouc HUC.

| Catecholamines |-
ﬂmmﬁﬂm

B-adrenergic stimulation Y

7 ® B 133

PGC-1v \
&)

> <) -li

PGC-1a promoter PGC-Ta gene

kGene transcription| — /-7

A
% 3 herberine, TZDs,
\’ y
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NEOI APOMOI
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“THE BEST WAY TO
PREDICT YOUR FUTURE
IS TO CREATE IT.”

- ABRAHAM LINCOLN




