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1. Canakinumab (ACZ885)
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2. SGLT-2 MEH XA

FrsAle ATl EAlst AlEehe] Trghs E3
slo] AlEUE Fo] oA st 93 JEs gdsicl x|
Helle F+ &7 At dom FHX1E4o 9]2*]"‘
F59 4191 glucose transporter (GLUT)S} UEF;

2 5| (sodium/glucose  cotransporter, SGLT)7]— 9
‘:]'[2].

SGLTE 6Z7-2] ofo g BRs 7 glow Alx] 0431

BolollA] itk Table 1). AlAolA] BElnEs LEE
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(Fig. 1).
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Table 1. Examples of sodium/glucose cotransporter

Known function

Known links to disease

Small intestine, heart, trachea and Actively cotransports sodium, glucose Defect in SGLT1 transport may

and galactose across the brush border contribute to congenital

of the intestine and proximal tubule

of the kidney

Actively cotransports sodium and
glucose in the S1 segment of the
proximal tubule of the kidney
Actively transports sodium

Transport of glucose and mannose

Location

SGLT1

kidney
SGLT2 Kidney
SGLT3 Small intestine, uterus, lungs,

thyroid and testis (not glucose)
SGLT4 Small intestine, kidney, liver,

stomach and lung
SGLT5 Kidney Unknown
SGLT6 Spinal cord, kidney, brain &

small intestine

Transport of myo-inositol and
glucose

glucose-galactose malabsorption
syndrome

Defects in SGLT2 transport may
contribute to renal glucosuria

Unknown

Unknown

Unknown
Unknown

glucose

\,,

SGLT2 )
Proximal tubule

~90%

Reabsorption J,

-10%‘_/:‘

SGLT1 ‘

\v\ﬂ}
.

\
L Collecting ’
duct

\_/ 3

Fig. 1. Glucose transporters in the renal proximal tubule in
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H|327]A] 7l $1gde] S7KE = qiehs).

) AP SGLT-2 JAA| 5 1 Aol 7 wol
AJe8%] kA= BMS-512148 (Dapagliflozin) 4] =ulell=
A o] AJes]aL 9low, o]ejol] TA-7284 (Mitsubishi
Tanabe), GSK189075 (GSK), INJ-28431754 (CANagliflozin,
Johnson & Johnson), ISIS388626 (ISIS) So] 7HHt=]o] <]

SARS AL Qirk
3. DGAT1, SCD1 H[H|

ofe] el HAlEel A=Al(lipotoxicity)/FHed el

(over nutrition)ol] 28-S 23eo] sNukE|L ¢JrkTable 2).

No glucose

normal individuals.
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£35] Stearoyl CoA desaturase (SCD-1), Diacylglycerol:
Acyl transferase 1 (DGAT1) 5o| T 977} =3 A=
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A= AAlslo] Algzta aztel 3 ZnbEl it 7
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4. PPAR Dual Agonists

HEAIE Z4] ZA3E =8A|(peroxisome  proliferator
activated receptors, PPARs)2] E-7+Z+ PPAR-q, PPAR-Y,
PPAR-§/8 370¢] oFo] 9lom PPAR-a®] BAlsk= F4A
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Table 2. Fatty acid repartitioning targets

Target Enzymatic function Knockout mouse phenotype
Mitochondrial glycerol-3-phosphate Lysophosphatidic Resist diet-induced obesity,
acyltransferase 1 (mGPTAT1) inhibition acid synthesis hepatic steatosis, improved

hepatic insulin sensitivity
reduced DAG levels

Mitochondrial acyl CoA: DAG synthesis Resist diet-induced obesity,
monoacylglycerol acyltransferase-2 (MGAT2) glucose intolerance,
inhibition hypercholesterolemia

and fatty liver

Diacylglycerol: DAG, TG synthesis Resist diet-induced obesity,
Acyl transferase 1 (DGATI1) inhibition Improved whole body insulin,

and leptin sensitivity

Stearoyl CoA desaturase 1 Introduce unsaturated Resist diet-induced obesity,
(SCD-1) inhibition bond into fatty acids hepatic steatosis, improve

at A9 position insulin sensitivity, increase
AMPK activity

Acetyl CoA carboxylase 2 Acetyl CoA — Resist diet-induced obesity,

(ACC2) inhibition malonyl CoA despite increased food intake

Improve insulin sensitivity

Table 3. The current status of preclinical and clinical progress of PPAR dual and pan agonists
Compound Type Target disease Status
Muraglitazar PPARa/v dual Metabolic disorder and type2 DM Discontinued in 2006 due to adverse
cardiovascular events
(M1, stroke, heart failure, TIA)

Tesaglitazar PPARa/v dual Type 1, 2DM, cardiac arrhythmia Discontinued in 2006 due to elevated
Lipid metabolic disorder Creatinine, | GFR, weight gain,
anemia, leukopenia
Aleglitazar PPARg/v dual Type 2DM and metabolic disorders Phase II clinical trial
Rivoglitazone PPARa/v dual Atherosclerosis and type 2DM Phase II clinical trial
GW-677954 PPARa/V/§ pan agonist Type 2DM Phase II clinical trial
CRx-401 PPAR@/V/§ pan agonist Type 2DM Phase II clinical trial
(bezafibrate)
e AL AUA] S 243 PPAR-vE < 2o g8
€7 ArAe T7HIA ERE Eal PPAR-69] 243
ApAke] tAE EX1A1Z1EH9). 1. Asano T, Ogihara T, Katagiri H, Sakoda H, Ono H,
A AR AFE ddlsiAES Agd ¢ Fujishiro M, Anai M, Kurihara H, Uchijima Y:
Z9] 93-S R o7 Fo|A] El9l7] ufjFel] g% At Glucose transporter and Na+/glucose cotransporter as
EE oAl "dgdlsl 2o o]zt Botbdel ante et molecular targets of anti-diabetic drugs. Curr Med
3 9tk PPAR-q/v o|F &A= d&®l AAS /KA Chem 11:2717-2724, 2004
713 FAlell Al A PSS Clsly] Sl At 2. Balakumar P, Rose M, Ganti SS, Krishan P, Singh M:
o] =gicl10]. PPAR dual agonists: are they opening Pandora’s Box?
olu] QM A& AA AW PPAR-gv olF AsAE Pharmacol Res 56:91-98, 2007
muraglitazar[11], tesaglitazar[12], ragaglitazar[13] G| 9} 3. Buse JB: Glitazones and heart failure: critical appraisal
il YFollA Ad A4S Folar ATs A, vl for the clinician. Circulation 108:E57, 2003
71A] ZF wbAle] $do] TEE]o] QA He| FHEV|E 4. Church LD, McDermott MF: Canakinumab, a fully
s199cKTable 3). Z|<oll= PPAR-62] AA R gip} < -human mAb against IL-lbeta for the potential
A" 4] PPAR-q/6, PPAR-V/§ ©|%F E5A|, PPAR-g 6 A treatment of inflammatory disorders. Curr Opin Mol
I5AIE] /M=l drH14]. Ther 11:81-89, 2009
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