ZGN201, aMethionine Aminopeptidase2 Inhibitor, Normalizes Glucose Tolerance in Overweight Dogs
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 ABSTRACT

| STUDY DESIGN

| [concLusions

Methionine aminopeptidase2 (MetAR2) inhibitor treatment reducesbody weight (BW), reducesfood

intake (FI),increasedat oxidationandimprovesinsulinsensitivityin obesemice howeverefficacyhasnot

beenestablishedn non-rodent species Feedingwith a high-fat high-fructose(HFFdiet in dogshasbeen
observedto induce a selectivehepaticinsulin resistance reducingliver glucoseextraction and causing
glucoseintolerance We evaluatedthe effects of an 8 week treatment with ZGN201 (ZGN)on body
weight and metabolic parametersin 6 overweightdogs (3 HFFand 3 chowfed (OWC)) The study was
comprisedof three phases; pretreatment (PT 4 weeks) treatment (ZGNTx8 weeks),andwashout(WQ

4 weeks) FI, BW, blood chemistry and hematology, beta-hydroxybutyrate (BHB),and glycerol were
assessedaveekly Oralglucosetolerancetests (OGTTQ.9 g/kg initial BW)were performedat the end of

PT,ZGNTxandWOQ.

In HFFdogs, daily oral treatment with ZGNpromoted loss of 81% of excessBW, whereastreatment in
OWCdogs inhibited weight gain ZGNreduced Fl in HFFdogs by 2994 but had minimal effect (9%
reduction)on Flin OWCdogs Glycerollevelsincreasedreflecting enhancedlipolysis while BHBIevels,
reflectingfat oxidation,wereincreasedn HFFonly.

ZGNtreatmentreversed75%of the abnormalityin the plasmaglucoseexcursionduringthe OGT Tdespite
a 32%reductionin insulinsecretion(Gpeptide AUC) After the drugwaswashedout, the improvementin
plasmaglucosewascompletelyreversed Theseresultssuggesthat MetAR2 inhibitor treatment appears
to correctthe defectin hepaticglucoseuptakeseenin this model,and thereby decreaseshe demandfor
betacellinsulinsecretion

| BACKGROUND

AMethionine Aminopeptidase 2 (MetAP2) is a broadly
expressedmetalloenzymethat cleavesaminoterminal
methiononeresiduesfrom newly synthesizedroteins Its
key known substratesincludeglyceraldehyde8 phosphate
dehydrogenasandthioredoxinl (1).

AMultiple studies(2-5) havedemonstrateddramaticweight
lossin obesemicetreated with MetAR2 inhibitors.

AKey activities associated with weight loss include a
reduction in food consumptionand increasesin adipose
lipolysisand hepaticfatty acidoxidation,whichfurther are
associatedvith improvedmetabolicstate (5).

AHighfat, highfructose diet (HFF feeding induces
overweightandhepaticglucosentolerancein dogs(6).

AThe current study was conducted to investigate the
tolerability and impact of MetAP2 inhibitor treatment on
body weight, food intake, and oral glucosetolerance in
obese and insulinresistant HFF and chow-fed (Chow)
dogs

AZGN201 (fumagillin) is a well-
characterized, highly selective
MetAR2 inhibitor (7) suitablefor
use as a prototype inhibitor for
chronic oral administration It
IS a natural product isolated

: . ZGN201 il
from Aspergillugumigatus tumagiliin)

Effectsof ZGN201 were studied in mixedbreed hounds and beagledogs
treated by oral administrationfor a period of 8 weeks

Animalsand care. Mixed-breed houndswere maintainedon a high-fat high-
fructosediet (HFFE 17%fructose,52 %fat) for approximately3 yearsbefore
initiation of the study. Animalswere overweight and weight stable for 2
years Beagledogswere maintained on standarddog chow supplemented
with cannedmeat to encourageweight gain Theanimalsand all associated
procedureswere conductedin facilities compliant with the NIH guidelines
andthe Principlesof LaboratoryAnimalCare the Guidefor the Careand Use
of LaboratoryAnimals andthe United StatesDepartmentof Agriculture
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Figurel. MetAP2 inhibitor (ZGN201) treatment inducesloss
of excessdhody weight in HFFdogs Bodyweightswere obtained

weekly and plotted as percent weight changeduring baseline
(blue), during treatment with ZGN201 for 8 weeks (red) and
during 4 weeksof washout (green) Baselineveightswere 31.5
+ 2.1 kg Valuesare meanst SEM(n=3).
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Figure2. MetAP2 inhibitor (ZGN201) treatment inhibits food
intake in HFFdogs during the period of active weight loss
Values are means £+ SEM (n=3). Food consumption during
treatment was significantlydifferent from baseline Foodintake
followingwashoutwasequivalentto baseline

| | ORAL GLUCOSE TOLERANCE
Treatment ZGN201 was administeredas a solution in 50 mM sodium Figure5. MetAP2 inhibitor improves glucosetolerance and reducesbeta cell demandin overweight dogs Glucoseand Gpeptide
carbonateto providea daily doseof 0.1 mg/kg (weeks1-6) or 0.2 mg/kg concentrationsvere determinedfollowing oral administrationof a 0.9 g/kg glucoseg(Polycos®)load at time=0 min to overnightfasted
(weeks7-8). Thesedosesinhibited tissue MetAP2 activity asindicatedby dogsbefore (blue symbols)and after (red symbols)8 weeksof ZGN201 treatment and after a 4 weekwashoutperiod (greensymbols)
preservation of methionyl aminoterminal sequencesof the known Valuesare meanst SEM(n=3). HFEHighfat high-fructosediet-fed; Chow Chowdiet-fed

MetAF2 substrates thioredoxinl and glyceraldehyde8 phosphate
dehydrogenasén blood cellsand biopsiesof fat and muscletissuefrom

the animalsin this study Theanimalswere assessedailyfor food intake. 7
Generalphysicalcondition includingstool and urinary output and physical 325 -
activity were observedon a daily basisby the laboratory staff and staff 275 |

veterinarians Thedogshad a calm demeanor,no evidenceof lethargy, ]

somnolenceneurologicabymptomsor behavioralabnormalities Pllasma225 i
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Figure 3. MetAP2 inhibitor (ZGN201) treatment inhibits ; ; ] ‘
weight gainin chowfed dogs Bodyweightswere obtained Endpoint High-FatHigh-Fructose Fed Dogs (n= ChowFed Dogs (n=3)

weeklyand plotted as percentweight changeduring baseline
(blue), during treatment with ZGN201 for 8 weeks(red) and

A MetAR2 inhibition reduced body weight in the setting
of establishedexcessadiposity in HFFdogs, in part
through reductionin food consumption Thyroidstatus
wasnot enhancedoy treatment.

A Independent of weight loss, glucose tolerance was
improved and insulin secretionwas reduced indicative
of insulin sensitizationand a lesseneddemand for
pancreaticnsulinsecretion

A MetAP2 inhibitor treatment increased lipolysis and
ketogenesis shown by increasedplasmadglycerol and
beta-hydroxybutyrate levels - indicating a state of
increasedatty acidmobilizationand oxidation

A The highfat highfructosefed dog model displays
impaired glucosetolerance due to a specificdefect in
hepaticglucoseuptake Giventhe improvementsn oral
glucose tolerance and insulin secretion, MetARP2
inhibitor treatment appearsto correct the defect in
hepaticglucoseuptake seenin this model, and thereby
decreasdhe demandfor betacellinsulinsecretion

A MetAP2 inhibition appearsto be well-tolerated and
showspromiseasa strategyto improve hepaticglucose
uptake and other obesityassociated metabolic
adaptationswhile drivingrapid lossof excesdodyfat.

A More studies will be required to elucidate the
mechanistidasisfor thesefindings
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