
Title Inhibition of adipose tissue lipase activity following adiministration of vasopressin

Author(s) MORIYA, Kiyoshi; ITOH, Shinji

Citation The Japanese Journal of Physiology, 19, 834-840

Issue Date 1969

Doc URL https://hdl.handle.net/2115/32827

Type journal article

File Information JJP834.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



ノ
ThcJaP紬cseJ・ 川'副 りIPh玉iり1・9y

19,PP8:列81り,1969

INHIBITIONOI・'AI)IPOSETISS疋IELIPASEACTIVITY

FOLLOWINGADMINISTRATIONOFVASOPRESSIN

聾KL… ～.{,・ ～1}iIN、1()置 ・PI㍉'、,、,、 く1}t-kl、il:jiI'i、(}ll

〃1'/'で"1'・'・,'!θ ズ1'!ll・ ・1・・t・,
.Stv,〃 ・・以 ・'々 ・/・1"～ ・'"、

S,・1tDθ1'ゾV・ ・(lir'i〃 らS砂1・ θ ノt.)

Ourpreviousstudies1・2)demonstratedthattheinjectiol}ofvas(♪pressinhlto

ratscauseglamarkeddecreaseillPlasmafreefauyacid(FFA}levelsごmd

thatpretreatmelltofratswithvas61)ressininhibitedtl}eFFA-mobilizillgefi.ect

6fn6repinephrine.SupPressiveeffectsofvasopressinonthebodytemperature

andmetabolicrate3,4)werethusattributed,atleastiIIpart,tothereduced

plasmaconcentrationofFFA・HQwever・ ∫π?ノψ'oreleaseofFFAbyepididymal

fatpadoftheratwasfoundnottobeinfluencedbytheadditionofvaso-

pressinilltoincubationmedium.Moreover,i7～1・il'i'θeffectofnorepinephrine

ontheadiposetissuewasnotat'fectedbyvasopressin').Hereup611,wehave

attemptedtoexaminetheilZviz,oeffectofvasopressininjectiononadipose

tissuelipaseactivityintherat.

9

METHODS

MaleWistarrats,weighing200to300g,wereusedthroughoutthestudy.They

werehousedatanambienttemperatureof20±2。Candfedratbiscuitadlihitum.

Lysinevasopressin(Sandoz)andnorcpinephrine(Sanky(,)wereinjectedsubcutancously.

Theanimalswereinthefedstateatthetimeofsacri丘cc.Epididymalfatpadsand

interscapularbrownadiposetissuewereremovedasrapidlyaspossible.

The丘rstseriesofexperirnentsweremadetoobserveFFAandglycerolreleaseby

theadiposetissues。Afterremoval,100to200mgofwhiteadiposetissueor30to(うO

mgofbrownadiposetissuesliceswereplacedillasolutionofKrebs,Ringerphosphate

bufferatpH7,4whichcontainedbovinealbumin(ArmourFractionV)inafinalcon・

centrationof2percent.IncubationwasInadeat37。Cfor60minutes、Inexperiments

ofglyceroldetermination,bovinalbumillwasomittedintheincubationmedium,since

albuminwasfoundtointerferewiththecolorimetricdeterminationofglycerol.FFA

wasdetermipcdbythemethodofDuncombeasdescribedbyITAYAandU15)and

glycerolbythemodificationofthemethodofLAMBERTandNEIsHdescribedbyKoRN6).

Ilormone.sensitivelipaseacti、 ・ityoftheadiposetissueswasmeasuredasdescribed

byRIzAcK7).Thefatpadswerehomogenized加3mlofO.25Msucrosepergoftissue.

Thehomogenatewascentrifugedat12・000×gfor10minutes・Afatlayerwhich

noatedtothetopwasdiscarded.Remainingsupernatant且uidswereassayedtodeter・
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川i書1・}趣h・LiゴlipDly巨cactiviしybyincub訊tingthclnat37もCafしeradding《,1iyeoiletuultsio葺 、

(Slgma/as6ubstratc,bovjnealbuminina血nalconcentrationof5pcrcent,phosphate

l川n(・ra重 .pll6.8Imddist川cdwalcrt・ ♪mれkcafinal、 ・《小」me`)f2.Oml.Aftcr20minutcs

`)li1)ぐubIui(Dntl民 ・1'caW .ti(Dnwξ 竃s9・t《DPpedbyUlcadditi(,noforgapicsok'cnt:.sUscdt《,'

extractfattyacids.1・ 「FA
.relcascdduringtheincubat董onperiodwasdeterminedand

theresultswereexprcsb'edintermsofpEqFFApergwet .tissueperhour・'

LlpoproteinlipaseactivitywasmcasuredbythemcthodofCHへRKEsandGoRDoN8)

vjtb川in・r;lll♪ 蹴 岨1・ 川 、・.HCParlnζNり 、。)、 ～;tt・}1ddしdinaべ りncentrati・ 」、 ・亘61川it=・

USPanddiveollemuトi4mac1.ivak・dbyratSCI'um●wasuscdastubstratc.ln2ml{,f

il1ct茸b;tti(ln田 ・・ditn}},幽t・21}6m9　 届 亀eadiP・'・cti.,、 ・ue"1.3り い6`lmgl,r・,wnadiP{・se

tissuesliccswcrchlcubat6d・ を1t37℃for60minutcs.FFAc`川tcntot'theassaymiXturc

w;乱ゼdべ しCr!!)inudl,《 ・f{}「c.;hdaftCゼiIIClll,;tt.1`)n.

REfULTS

1.砺 セc'ofvasup"essi]lon〃tereleaseθ ∫1・'F/1andgtycerolhッadiPθsetissues.

RatsweresubcutaneouslyinjectedwithIysinevasopressininadoseof100mU

per!100gbodyweight30minutesbeforesacri行ce・AsshowninTABLE1, 、

◆

`

TABLE1.

EffcctofvasoPressininjcctiononlipolyticactiv董tyofadiposetissucs.

o
N。.。flIncubati・nperi・d

l-・ 一 一 一一一 ・一 ・ 一 一一 一一 一一一一一 一 一一一一 一 一・…expt
.120min30min60min

Whiteadiposetissue

FFArelease(μEq/g)

Salinecontrol

LVP*

Glycerolreleasc(1`M/g)

Salillccontrol

LVP

Brownadiposetissue

FFArelease(μEq/g)

Salinecontrol

LVP

Glycerolrelease(μM/9)

Salinecontrol

LVP

t

O
」

7
σ

2

7
.

1

Fb

ハ0

り
臼

7
5

1

4.71+.30

3.02+.58

P<0.01

1.05+.08

10・72± ・02

P<0.01

6.81±.45

4.48+L.78

P<0.01

1.27+.08

0.84±.02

P<0.01

14.86±?87

12.58.±2.14

NS

3.71±.19

3.35+.16

NS

1

{

1.66+.11

1.14+.14

P<0.05

t

*LVP:Subcutaneousinjectionoflysinevasopressininadose・of100mU

per100gbodyweight30minutesbefore5acrifice・Valuesaretheme琴n±

S.E.NS:notsignificant.
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epididymalfatpadsofratstreatedwithvasopressinreleas'edsignificantly

lesSFFAandglycerolintoincubationmediumthanthetissueofcontrolrats.

Ontheotherhand,thereleaseofFFAandglycerolbybrownadiposetissue

wasnotaffectedbyvasopressininjection.

FIG.1showstheeffectofnorepinephrineinjection(200μg/100g,s.c.)on

thereleaseofFFAandglycero1,andtheinfiuenceofvasopressintreatment

onit.AlthoughnorepinephrinemarkedlystimulatedthereleaseofFFA,

vasopressineffectivelyinhibitedthestimulatingeffectofnorepinephrineon

theadiposetissue.Similarresultswerealsoobtainedinthereleaseof

glycerol.、
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FIG.1.Effectofnorepinephrine(NE)andlysinevasopressin(LVP)

onthereleaseofFFA(left)andglycerol(right)byratepididymalfatpads.
BarsatthetopofeachColumnrepresentstandarderrorofthemean.
Numbersinthecolumnindicatethenumberofexperiments.

2.EffectofvasoPressinoπhormone-sensitive1ゆ α5θ α6翻 砂 勿adiPosetissues.

Vasopressinwasshowntobeapotentinhibitorofhormone-sensitivelipase

activityinepididymalfatpads(TABLE2).Subcutaneousinjectionoflysine

vasopressininadoseof40mUper100gcausedmaximalinhibition,and

furtherreductionoftheactivitywasnotobservedevenifthedosewas

elevatedto400mU/1009.Theinhibitoryeffectwasstilldemonstrableintis-

suesobtained2hoursaftervasopressininlection(400mU/1009,s.c.),although

thereobservedatendencyofrestoringtowardthepreinjectionlevel.

Whennorepinephrine(200μ9/1009,s.c・)wasgiven,thelipaseactivity

ofwhiteadiposetissueincreasedmarkedly15minutesaftertheinjection.

However,inratstreatedwithvasopressin(100mU/1009,s.c.)didnotrespond

tonorepinephrineatall(TABLE3).Theresultindicatesapparentlythat

φ
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TABLE2.

Effectofvasopressininjectiononhormone.sensitive

lipaseactivityinadiposetissues.
争

Whiteadiposetissue

No.of
expt.

Salinecontrol

Lyslnevasopressln

40mU,30min

100mU,30min

400mU,30min

400mU,60min

400mU,120min

14

7
・

6

ハ0

6

ハb

FFA

released

μEq/9/hr

10.98+.44

5.62+.37

6.38+1.06

5.86+.41

7.44+.26

8.67+1.25

P

<0.01

<0.01

<0.01

<0.01

<0.05

Brownadiposetissue

No.of
expt.

6

FO

ρ0

FFA

released

μEq/9/hr

35.58+5.27

P

41.40+4.68

37.04+3.40

S

S

N

N

Valuesarethemean±S.E.Pvssalinecontrol.

NS:notsigni丘cant.

TABLE3.

Effectofsubcutaneousinjectionofnorepinephrine(200μg/100g)

andlysinevasopressin(100mU/100g)onhormone・sensitive

lipaseactivityofadiposetissues.

◎

Salinecontrol

Norepinephrine'

P

Salinecontrol

Lysinevasopressin

PIusnorepinephrine

P

Whiteadiposetissue

No.of

expt.

n◎

Q
V

0
ソ

0
》

FFAreleased

μEq/9/hr

11.68+1.28

20.99+1.66

<0.001

14.05+1.70

14.14+1.27

NS

Brownadiposetissue

No.of

expt.

7
5

8

R
U

R
V

FFAreleased

μEq/9/hr

98.87+21.89

125.56+17.76

NS

108.75+15.40

135.87+26.36

NS

ValueSarethemean±S.E. NS:notsignificant.

vasopressiniscapableofinhibitingthelipolyticactionofnorepinephrine.

Ontheotherhand,theeffectofvasopressinonthelipaseactivityofbrown

adiposetissuewasratherequivocal,asseeninTABLE2and3*.

*Itisknownthattherateof1ipaseactivitydependsonconditionsofsubstrate

oilemulsion.Itwasnoticedthattherateofreactionwasnotthesamewhendifferent

batchesofthesubstratewereemployedandthatphysicalcondition80foilemulsion

changedduringstorage.Thesefactsarepossiblythereasonthataconsiderabledif-

ferenceinthelipaseactivityoccurredbetweenthefirstseriesofexperiment(TABLE

2)andthesecondone(TABLE3).Inthepresentstudy,therefore,parallelmea$ure。

mentsoftreatedandcontrolsampleswerealwaysmadeineachexperiment.
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3.」Effecto/vasopre∬ ∫πoπlipoproteinlipaseactivめ1inadiposetissues.The

injectionoflysinevasopressin〈100mU/100g,s.c.)wasfoundnottocause

anysigni行cantchangeinthehpoproteinlipaseactivityofepididymaladipose

　 　
tlssueaswellaslnterscapularbrownadiposetissue(TABLE4) .Theinjection
ofnorepinephrineshowedaslightincreaseintheactivity,butthevalueNias

notsignificantlydifferentfromthelevelofcontrols.

TABLE4.

Effectofsubcutaneousinjectionoflysinevasopressin(100mU/1009)

andnorepinephrine(200μ9/1009)onlipoprotein

lipaseactivityofadiposetissues。

Salinecontrol

Lysinevasopressin

Norepinephrine

Whiteadiposet'issue 1 Brownadiposetissue
No.of

expt・

Q
り

7
8

7
8

FFAreleased

μEq/9/hr

9.37+.79

7.72+1.29

11.63+2.06

No.ofFFAreleased

expt・ μEq/9/hr

7
0

7
σ

7
曜

i
18.51±1.29

18.40+3.80

21.09+5.39

Valuesarethemean+S.E。

○

DISCUSSION

Wehavepreviouslyobservedamarkeddecreaseintheplasmaconcen-

trationofFFA,butneithervasopressinnoroxytocinhadanyeffecton

epididymalfatpadinvitroinstimulatingorinhibitingthereleaseofFFA

atal1。Furthermore,vasopressinwasfoundnottoinfiuencethelipolyticaction

ofnorepinephrineinvitroi・2).Hereupon,thepresentstudywascarriedout

underthesameconditionsasusedinthepreviousinvestigations.Adipose

tissuesremovedfromratswhichhadbeeninjectedwithvasopressinwere

assayedfortheirlipaseactivities.Resultsobtainedindicatedamarked

inhibitionofhormone-sensitivelipaseactivityinepididymalfatpadsofrats

treatedwithvasopressin.Catecholaminesareknowntoactivatetheadipose

tissuelipase7・9・10・11).Itwasshowninthisstudythatpretreatmentwithvaso・

pressinblockedthestimulatoryeffectofnorepinephrineonlipolyticactivity

oftheadiposetissue.Thisobservationisinwellaccordwiththefinding

thatratstreatedwithvasopressincouldnotrespondtonorepinephrinein

elevatingplasmaFFAlevels.Thefactthatvasopressinwasineffectivein

affectinglipolysisLinvitro,butinhibitedthelipaseactivitywhenthehormone

wasgiveninvivo,suggeststhattheactionofvasopressinontheadipose

tissueisnotdirect,butthehormoneexertsitsinhibitoryacti6nthroughsome

-othermechanism(s).

Sinceadiposetissuecontainstwotypesoflipases, ,itseemedofnecessary

toobservetheeffectofvasopressinnotonlyonhormone・sensitivelipasebut

■
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6

alsoonlipoproteinlipaseactivity.Thepresentstudyindicatedthatneither

vasopressinnornorepinephrinesignificantlyaffectedlipoproteinlipaseactivity

inratepididymalfatpads.Failuretodemonstrateanyeffectofnorepineph-

rineonlipoproteinlipaseactivityisinaccordwithobservationsbyothers.

Itwasreportedthatepinephrinedidnotaffectlipoproteinlipaseactivityin

perfusedorincubatedratepididymalfatpads12・13)andthatsingleinjection

ofepinephrinehadnoinfluenceoncardiaclipoproteinlipaseactivityinthe

ratlの.

Lipaseactivitiesofbrownadiposetissuewere,differentfromthoseof

whiteadiposetissue,scarcelyin伽encedbyvasopressintreatmentofanimals・

Brownadiposetissueisknownasoneofthemajorsitesofheatproduction

incold-adaptedhomeothermsaswellasinhibernatorsundergoingarousa115・16)・

Inbrownadiposetissueheatisproducedbythelocaloxidationoftriglycerides,

whilethemainfunctionofwhiteadiposetissueisthesynthesisandstorage

oftriglyceridesandthereleaseofFFAintothebloodstream.Inviewof

thefunctionaldifferencesbetweenthetwotypesofadiposetissues,poor

responseofbrownadiposetissuetovasopressinisnothardtounderstand.

Fromtheresultsinthepresentaswellaspreviousinvestigations,itis

concludedthattheinjectionofvasopressinintoratscausedamarkedinhi・

bitionofhormone-sensitivelipaseactivityinwhiteadiposetissueandCon-

sequentdecreaseintheplasmaconcentrationofFFA.Theloweredplasma

FFAlevelisconsideredtobeacauseofdecreasingmetabolicratewhichin

turntoinducealoweringofthebodytemperatre.However,theactionof

vasopressinontheadiposetissueisnotdirect,butthroughothermechanism(s).

Thispointshouldbeelucidatedbyfurtherexperimentations.

SUMMARY

Epididymalfatpadsofratstreatedwithlysinevasopressinreleased

significantlylessFFAandglycerolthanthetissueofcontrolrats.Vaso-

pressintreatmenteffectivelyblockedthestimulatoryeffectofnorepinephrine
onadiposetissuelipolysis.Vasopressin,whengiveninvivo,wasshownto

beapotentinhibitorofhormone-sensitivelipaseactivityinwhiteadipose

tissue.Ontheotherhand,apPreciablechangewasnotobservedinthelipase

activityofbrownadiposetissuefollowingvasopressintreatment.

Lipoproteinlipaseactivityofepididymalwhitefataswellasinterscapula'r

brownfatwasnotaffectedbybothvasopre3sinandnorepinephrineinjections.
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