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Stressisknowntobelinkedto
bodyweight,buttheprecisenature
andmolecularmechanismsofthis
connectionremainpoorlydefined.
Somepeopleloseweightandother
peoplegainweightinresponse
tostress.Somecentrallyacting
mechanismssuchastheinfluenceof
stressandobesityonthehypothalamic
controloffoodintakeandmetabolism
havebeendescribed.Reportingin
Nature Medicine,Kuoandcolleagues
nowshowthatthestress-triggered
releaseofneuropeptideY(NPY)can
alsodirectlystimulatefatangiogenesis
intheperiphery,aswellasthe
proliferationanddifferentiation
ofnewfatcells.Theseeffectsare
mediatedbytheneuropeptideY2
receptor(NPY2R),whichmight
thereforebeanattractivetargetfor
anti-obesitydrugs.

NPYisapotentorexigenic
neurotransmitterderivedfromthe
brainandsympatheticnerves.
Itsreleaseandactionscanbe
modulatedbystresshormones—in
mice,exposuretophysical(cold)or
emotional(aggressoralpha-mouse)
stresselevatesplasmalevelsof
NPY.Theauthorsshowedthatthis
stress-inducedactivationofthe
NPYsystem,combinedwithahigh
fatandsugardiet(HFS),resultsin
increasedabdominalfatdepositsin
miceandupregulationofthegenes
forNPY,NPY2Randanenzyme,
DPP4(dipeptidylpeptidase4),which
formsanNPY–Y2Ragonistinthe
whiteadiposetissue(WAT).In vitro
experimentsdemonstratedthatNPY

exposurecandirectlystimulatethe
proliferationofadipocytes,upregulate
NpyandNpy2r,andmimickthe
effectsofinsulin,suchasincreasing
thesecretionofleptinandresistin,
andlipidfillingofnewadipocytes.

In vivo,geneticallyobesemice
werefoundtohavehigherNPY
plasmalevelsandincreasedNPYand
NPY2Rexpressioninsubcutaneous
abdominalfat.Slow-releasepelletsof
NPYinsertedintothefatincreased
WATinbothleanandobesemice,
andhuman-fatxenograftsshowed
increasedsurvivalandvascularization
inthepresenceofanNPYpellet.
Bycontrast,intra-fatinjectionwith
NPY2Rantagonistsledtodecreased
vascularityandincreasedendothelial
andfatcellapoptosisintheabdominal
fatpads.

SimilartotheeffectsofNPY
onmouseandhumanfat,coldor
aggressionstressinHFS-fedmice
resultedinincreasedvascularityof
abdominalWAT,theproliferation
andgrowthofnewadipocytes,and
thedevelopmentofmetabolic-like
syndrome.TreatmentwithanNPY2R
antagonistreducedtheabdominal
fatdepositsby40%inthesemice
withintwoweeks,andmicewitha
geneticablationofNPY2R(Npy2r–/–)
wereresistanttothestress-induced
augmentationofdiet-inducedobesity
(DIO).Npy2r–/–micewerealsoresist-
anttothestress-inducedandHFS-
inducedonsetofDIOexacerbations
andmetabolic-likesyndrome.

AconditionalNpy2r-knockout,
whichallowedgeneticablationin

theabdominalWAT,provedthatthis
mechanismisindeedlocatedinthe
periphery—thelocalknockdownof
NPY2Rreducedstress-inducedfat
by50%intwoweeks.Interestingly,
asilentNPY2Rvarianthasbeenfound
inthehumanpopulationandseemsto
protectagainstobesity,andagain-of
functionmutantofNPYisassociated
withobesity,diabetesandaccelerated
atherosclerosis.

ThefindingthatNPYmediates
theweightgainassociatedwithstress
andahigh-caloriedietsuggestsnovel
possibilitiesforNPY2R-baseddrugs.
NPY2Rantagonistsmighthavepoten-
tialinthetreatmentandprevention
ofobesityandmetabolicsyndrome,
aswellas‘liporemodelling’suchas
localnon-surgicaleliminationoffat,
whereasNPY/NPY2Ragonistsmight
augmenttheretentionoffatgrafts.
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