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ABSTRACT:HydroxylysyldisaccharideinskincollagenorDDD strain

micewasanalyzedforthepurposeofclarifyinginnuencesofaglngandsexby

columnchromatography.

Therewereremarkabledifferencesbctwccnhydroxylysyldisaccharidc

contentsinskincollageninDDDstrainmiceat3weeksorageandthoseat

5,8,12Weeksofage.

1) Thecontentsweremaximumat3weeksofageinbothsexes.They

rapidlydecreasedat5Weeksofageandhardlychangedthereafter･

2) Thecontentswerelessinfemalethaninmaleat3weeksofage,whereas

theywerealwaysmoreinfemalethaninmaleat5,8,12weeksofage.

ThereisaninverserelationshipbetweenthosebiologlCalchangesand

morphologicalchangessuchaschangesofcollagen丘bri1S]-ze.

Itisalsosuggestedthatthosebiologicalchangesseem toprecedemor-

phologicalchangesinsomeextent.

Physiologicalmaturationandcrosslink-

1ngOfcollager]丘bers,andtheinfluenceof

sexhormonesoncJOllagenfibersinvarious

tissueshavebeenreported.Takedaetal.1)

foundthatthesizeofthecollagen丘brilsinthe

skinofDDDstrainmouseshowedsigni点cant

sexdiHerencesafter5Weeksofage,agradual

increasewithadvancingageinmales,no

remarkableincreaseordecreaseafter3weeks

of-ageinfemalesalldaslgniBcantthinness

inthefemales･Itisnowgenerallyaccepted
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thatsizeofthecollag.en丘brilsincreasesin

accordancewithphysiologicalmaturationand

relatestointermolecularcrosslinkformation.

Thisintcrmolecularcrosslinkissaidtobe

Schiffbaseformationbetweenaldehydcre-

sidueofothermoleculesandaminoacidresi-

dueofhydroxylysine(Hyl),towhichgalactose

(Monosaccharide,M)orgalactose-glucose
(Disaccharide,D)arebound.ThoselleXOSeS

arepresllmedtopartlClpateinregulationof

collagen丘berfわrmationorpermeabilityof

cellmembrane.

Theaimofourinvcstlgationwastoassess

thechangesofHyH)orHyl-M asrelatedto

changesinthesizeofcollagen丘brils,accord-

ingtOSexandaglng･
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MATERIALSANDMETHODS

Twenty,healthy,normallyfedfemaleand

maleDDDstrainmiceβ-12Weeksofage,were

used.Animalsweresacri丘cedunderether

anaesthesia.Theindividualskinwasdis-

sectedfreeoffatandhairandthenmincedin

aPolytronhomogenizer. Naturalsaltsoluble

(NSC),acid soluble(As°)and insoluble

collagen(ISC)werefractionatedaccordingto

Heikkinen'smethod2)andlyophilized.This

driedcollagenweighing5mgwassealedafter

dissolvingwithImユof2･5N-NaOH･Hy-

drolysiswascarriedoutatllOoCfわr20hours

beforecentrifugationwith1mlof300/.acetic

acid.Thissupcrnatantwasplacedonthe

column(1.6×3.0cm)ofAmberliteCG-120

previouslyadjustedtoH+,typeII･ After
neutralization.neutralandacidicaminoacids
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_LrLB ■.一一rFig･2 E】utionprofileofstandardHyl. wereremovedby8% pyridinef

ollowedbyextractionwith3N-NH40H.Amino

acidanalyseswerecarriedoutwithaHitach

iX-I.A-5analyzera托erdissolv-ingWit

h1.0mlofcitratebufferadjustedtopH 2

.2.Asseenonthechromatography,peaksappear

edwithin80minuteLeintheordero

fHyl-D,HvトM andHyl,thesepeakswerethenintegrated･StandardHyLhexosecom

-poundswereobtaine

dfrom natul･alspor)geandahydrolysis

wascarriedoutwith2N-NaOH.Cbromatogra

phywascarriedoutonacolumnofI〕io-GelP-2(1.6

×100cm),befわrethehexosccontainedfr

actionswerecheckeduslng the Orcinolsulfate

method.Afterthosefractionswerecondensed.Hyl

-hexosecompoundswerecollectedusingalli

ghvoltageelectrophoresis (CAMAG H∀E system).

Figures1and2showt

heelutionpro丘IesofstandardHvl-DandstandardHvl.

RESULTSRatiosorHyl-D/Hylwerecalcul

atedinconformityWithelutionpro丘1esof

ISCandASCfractions

ofskincollagen(Fig･3,Ta

ble1).IntheISCfraction,ratiosofHyl-D/Hylat3weeksofagewereremarkablyhigherthan
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Table1 RatiosofHydroxylysylDisaccharide/
HydroxylysユneinCoHageninSkinof
DDDStrainMice

3W 5W 8W 12W

ISC M 1,245 0,588 0,535 0,278

F 1,053 0,678 0,610 0,779

As° M 1,637 0,329 0,512 0,235

F 0,667 0,691 0,594 0,633

NSC M 0,305 0,173 0,692 0.910

F 0,418 0,651

thoseat5,8,12weeksofage,inbothsexes.

Theratioswerelargerinfemalesafter5weeks

orage,lessinmalesat3Weeksorageand

tendedtodecreaseinmaleswithadvanclng

age･

IntheAs°fraction,ratiosorHyLD/Hyl

at3weeksofageweremtlChgreaterthanthose

at5,8,12weeksofageinmale,althoughlittle

changewasseeninthefemales.Theratios

werelessinfemalesat3weeksofage,whereas

theywerehigherinfemalesafter5weeksof

age,inboththeASCandISCfractions･

DISCUSSION

Spiro3,4)demonstratedthatcollagenis

akindofglycoproteinsbecausehexoses,Gal

orGal-GIcbindtoHvlinthecollagenmole-ン

cule.This, itispossibleto clarify the

speci丘cityofthecollagenbyanalyslngthose

hexoses. The relationship between the

lleXOSeandmorphologlCalchangesofcollagen

丘ber5'6)oraglng7)hasbeenreportedbyother

workers.Takedaetal.1)reportedthatmor-

phologicalchangesorskinofDDD strain

mouse,asseenundertheelectronmicroscope

wereinf]uencedbyagingandsexhormones.

Itisgenerallyacceptedthatoxidationof

lyslnetOHvltakesplaceinsidethecell,follow-ノ

edbyglycosylationandcross-linkformation

outsidethecell. Morgan etal.8) demon-

stratedthattheaminoacidsequencearound

hexose-HylisGly-X-Hyl(Gal-GIc)-Gly-Y-

Arg. Hexosetransferases,whichareinclud-

edinthecellmembranehavesuchahigh

speciacitythattheydiscriminatespeci丘cHyl･

Bosmant〕andEylar9,10) reportedthatthis

two-Stagereactionisactuallythebindingor

GalorGIcincollagen･Afterthecollagen

丘bersubjectedtoglycosylationissecreted

outsidethecell,intramOlecularoraninter-
molecularcross-linkingoccurs.

Maturationorcollagenisthusassumedto

beamorphologlCalincreaseinsizeofthe

collagen丘brils･Thereisageneralconsensus

thatanincreaseinsizeofthecollagen丘brils

ismadebydirectbindingofthecollagen

moleculetothesurfaceofthis丘ber.The

collagenmoleculedoesinitselfhaveacertain

regarding specificity organs and tissues,

whereasinterstitialhigh orlow molecules

partlClpatein regulation ofcollagen 丘bril

size.Grantetal.5)comparedaminoacid

compositionorhexosecompositionofpoly一

mericcollageninconnectionwithcollagen

flbrilsizeextractedfrom humanandbovine

tissues.Theseworkersfoundthathexose

contentvariedconsiderablyanddecreasedillノ

inverseproportiontotheincreaseinsizeorthe

couagen fibrils.Wefound a remarkable

differencein theHvl-D ofskincollagenof

3week-oldmiceascomparedto5-12week-

oldmice･Aninverserelationshipwasseell

in theskincollagenofDDDstrainmouse･

Sexdi鮎rencesregardingthehexosecontent

wereclearlyrevealed.Thehexosecontent

decreasedwithadvanclngageinma一es,yet

therewaslittlevariationinthefemales.
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