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ＲＥＤUCTASEONSERUMLIPOPROTEINSANDUBIqUINONE-10LEVELSIN 
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ＨIRosHIMABucHI,ＭＤ.,TosHIHIRoHABA,Ｍ､Ｄ,RYzoTATAMI,ＭＤ.，SusuMuMIYAMOTo,Ｍｎ， 

YAsuYuKISAKAI,ＭＤ.,TAKANoBuWAKAsuGI,Ｍｎ,AKIRAWATANABE,Ｍ､、,JuNJIKoIzuMI,ＭＤ.，
ANDRYoYuTAKEDA，Ｍ､Ｄ、

AbstractWestudiedtheeffectsofML-236Bacom-terol,andLDLtriglyceridedecreasedsignificantly 
petitiveinhibitorof3-hydroxy-3-methylglutarylcoen‐（P＜0.01,Ｐ＜0.02,Ｐ＜0.001,ａｎｄＰ＜0.001,respective‐ 
zymeA(HMG-CoA)reductase,onSerumIeVelsoflipo‐｜y)．However，therewerenosignificantchangesin 
proteinsandUbiquinone-10insevenheterOzygous・very-low-density-lipoprotein（VLDL）cholesteroland
patientswithfamiIialhyperchoIesterolemiaML-236Btriglycerideorhigh-density-lipoprotein(HDL)choles‐ 
ｗａｓｇｉｖｅｎａｔｄｏｓｅｓｏｆ３０ｔｏ６０ｍｇｐｅｒｄａyfor24teroLSerumubiquinone-101evelsdidnotchange,and 
weeks・Serumcholesteroldecreasedfrom390±gｔＯＬＤＬＩｅｖｅｌｓｏｆｕｂｉquinone-10decreasedby50percent，
303士8mgperdeciIiter(10.1±０．２ｔｏ7.88士0.2ｍｍｏｌｆｒｏｍＯ､39士０．０７ｔｏ0.20士００１且ｇｐｅｒｍｉⅡiliter(P＜０．０５)．
Perliter,ｍｅａｎ士S､ＥＭ;Ｐ<0.001),andserumtriglyc‐NOadverseeffectswereobserved､WeconcIudethat
eridedecreasedfrｏｍｌ３７±１８ｔｏ８７士９ｍｇｐｅｒｄｅｃｉ－ＭＬ－２３６ＢｉｓｅｆｆｅｃｔｉｖｅｉｎｌｏｗｅｒｉｎｇｓｅrumcholesteroI
Iiter(1.55±0.20toO98士０．１mmolperliter;Ｐ＜0.05)．withoutloweringserumubiquinone-10inheterozy‐
Intermediate-denSity-lipoprotein（IDL）cho1esterol，gouspatientswithfamilialhypercholesterolemia.(N 
IDLtriglyceride,Iow-density-lipoprotein(LDL)choles‐EngIJMedl981；305:478-82.） 
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protein（LDL）cholesterol,tendonxanthOmas，and 
prematureatherosclerosis､lRecently，Goldsteinand 
BroWndemonstratedacompleteorpartialde化ｃｔｏｆ
ｔｈｅＬＤＬｒｅｃｅｐｔｏｒｏｎｔｈｅｃｅｌｌｍｅｍbranesofcultured 

skinlIbroblastｓｆｉ･ompatientswithfamilialhyper‐ 
cholesterolemia､2,3ＴｈｅｉｎａｂｉｌｉｔｙｔｏｂｉｎｄＬＤＬｉｓ 

METIIoDs 

Theclinicaldataonsevenheterozygouspatientsaresum‐ 
marizedinTablel・Patientｓ２，３，ａｎｄ４ａｒｅａｂｒｏｔｈｅｒａｎｄｔｗｏｓｉｓ‐

ters,andPatientlistheirmother,Sixofthesevenpatients(allbut 
Patient2)hadbothhypercholesterolemiaandAchilles-tendonxan‐ 
thOmas・Achilles-tendonxanthomaswerediagnosedbyradio-
graphicmeasurementofthethicknessofthetendon・llNoneofthe
patientshadclinicalorlaboratoryevidenceofcardiovascular,renal， 
hepatiqorendocrinedisorders． 

associatedwithaconsequentlossoffbedbackregu‐ 
lationoftherate-limitingenzymeofcholesterolbio-
synthesis，３－hydroxy-3-methylglutarylcoenzymeA 
(HMG-CoA）reductaseThisfailureofautoregula-
tionofcholesterolsynthesisandthedecreased 
receptor-mediatedcatabolismofLDLarethoughtto 
producehypercholesterolemiainthisdiseasel,4Thus， 
promotingreceptor-mediatedLDLcatabolismand 
suppresSingcholesterOlsynthesisbyinhibitingHMG‐ 
CoAreductasearetheoreticalmeansoftherapyfbr 
familialhypercholesterolemia､1,4Thefilngalmetabo‐ 
liteML-236B(compactin),discoveredbyEndoetaL， 
isapotentinhibitorofHMG-CoAreductasebothin 
vitroandinvivo5-8 

Mevalonate，ｗｈｉｃｈｉｓｆｂｒｍｅｄｂｙＨＭＧ－ＣｏＡｒｅ‐ 
ductase,isessentialfbrseveralisoprenoidcompounds 
aswellasfbrcholesterCl(Fig.１).，Oneofthesenon‐ 
sterolisoprenoidcompoundsisthepolyisopreneside 
chainofubiquinone(coenzymeQ),whichisbelieved 
tobeanimportantcomponentoftheelectron-trans‐ 
(ersystemfbrCoupledoxidativephosphorylationin 
theinnermembranesofmitochondria.'oThus，anin-
hibitorofHMG-CoAreductasemayreduceboth 
sterolandnonsterolproductsofmevalonateWe 
studiedtheeflectsofML-236Bonserumlevelsoflipo‐ 
proteinsandubiquinone-10inpatientswithfamilial 
hypercholesterolemia． 
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Ｆｉｇｕｒｅｌ、TheBranchedPathwayofMevalonateMetaboIism
(ReproducedfromBrownandGoldstein9withthePermis‐ 

sionofthePublisher)． 

二rw：裟FromthcSccondDcPartmentoflntcrnalMcdicinc,KanazawaUnivcrsi‐ 
tySchoolofMedicine,Takara-machil3-l,Kanazawa,Ishikawa920,Japan， 
whercreprintrequestsshouldbeaddressedtoDr・Mabuchi．
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mmolperliter),ａｎｄLDLtriglyceridedecreasedfrom 
58±４ｔｏ２８士３mgperdeciliter（0.65士ＯＯ５ｔｏ
Ｏ３２±OO3mmolperliter）（Table２).HDLcholes‐ 
teroldidnotchangesignifIcantly(Fig.３，Table２)． 
Afterthecessationoftreatment，LDLcholesterolin‐ 

creasedfrom211±１１ｔｏ278±ｌ２ｍｇｐｅｒｄｅｃｉｌｉｔｅｒ 
(5.49士０．２９ｔｏ7.23±０．３１ｍｍｏｌｐｅｒｌｉｔｅｒｊＰ＜０．０１）
(Fig.３，Table２)． 
Serumubiquinone-101evelsdidnotchangeappre‐ 

ciably，ＭｌｉｎｇｌｒｏｍＯ､89士0.13ｔｏ0.82±０１４似gper
milliliter（ｍｅａｎ±ＳＥＭ・in35normalcontrols，

0.90±0.03/Lgpermilliliter).Ontheotherhand,ubiq‐ 
uinone-101evelsintheLDLfractiondecreasedsignilL 
icantlyfromO3，±0.O7toO20士0.01ﾉugpermilliliter
-achangeof50perｃｅｎｔ（P＜0.05）（Table３)． 
Nochangesinxanthomaswereobservedduring 

thistreatmentperiodNosideeHects，suchasgas-
trointestinal，hematologic，neurologic，orotherbio-
chemicalabnormalities，wereobservedinthepa‐ 
tientS(Table４).However,serumuricaciddecreased 
significantly（P＜0.05)，andplasmacreatinephos‐ 
phokinaseincreased,althoughnotsignificantly 

DIscussIoN 

Forthetreatmentofheterozygousfamilialhyper‐ 
cholesterolemia，cholestyramlne， 、16-18COleStipOl,17,ll
niacin（nicotinicacid),2oclofibrate,Zoprobucol,21and 
otherdrugshavebeenreportedtobeefYectivein 
loweringserumcholesterollevels､Amongthesedrugs， 
themosteflbctiveandleasttoxicarebileacidseques‐ 
trants・However，bileacidsequestrantsmayproduce
gastrointestinalsideeflects，suchasnausea，dyspha‐ 
gia，abdominalMlness，constipation，malabsorption 
oflat-solublevitamins，andsteatorrheajmoreover， 

theSeagentsmaycauseincreasesinＶＬＤＬｌｅｖｅｌｓ､２２ 
AccordingtothefindingsofGoldsteinandBrown， 

familialhyperCholesterolemiaisadisorderresulting 
fmmdecreasedLDLcatabolismbythereceptorroute 

Table1．CIinicaIDatainHeterozygousPatientswithFamiliaI 
Hypercho1esteroIemia 
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＊Ｔoconvcrtcholestcrolandtriglyceridevaluestomillimolcsperlitcr，ｍｕｌｔｉｐｌｙｂｙ 
ｑＯ２６ａｎｄＯ､01129,respcctively． 

↑NormalvalucinJapancscsubjects,6.3±0.2ｍｍ(mean士S､E､Ｍ､)．

ML-236BwasgiventhreetimesdailyｆＯｒ２４ｗｅｅｋｓｉｎｄｏｓｅｓｏｆ６０ 

ｍｇｐｅｒｄａｙｉｎＰａｔｉｅｎｔｓ６ａｎｄ７ａｎｄ３０ｍｇｐｅｒｄａｙｉｎｔheotherfive 
patients（Tableｌ）Treatmentwithotherhypocholesterolemic 
drugswasdiscontinuedatleastfburweeksbefbrethisstudybCgan 
Thepatientswereinstructednottochangetheirdietaryhabits 
thrOughoutthestudy 
Bloodsamples，obtainedinthemorningalteral2-hOurover‐ 

nightfast，ｗｅｒｅａｌｌｏｗｅｄｔｏｃｌｏｔａｔｒoomtemperatureLipoprotein 
hactionswereseparatedbyserialultracentrifUgationatdiHerent 
densities,essentiallybythemethodofHaveletal.,l2intovery-low-
densitylipoprotein(VLDL;density＜1006),intermediate-density 
lipoprotein(IDL;density,l006tolO11),ＬＤＬ(density,L019to 
lO63),andhigh-densitylipoprotein(ＨＤＬ;density＞1.063).Cho‐ 
lesterolandtriglyceridelevelsweredeterminedbytheenzymatic 
method13andFletcher，smethod,Mrespectively,inwholeserumand 
inlipoproteinfractions・Serumsamplesfbrthedeterminationof
ubiquinone-101evelswerekeptat-20oCandmeasuredatalater 
time・SerumandLDLlevelsofubiquinone-10weremeasuredwith
ahigh-speedliquid-chromatographjASＣＯＦＬＣ３５０,equipped 
withanultravioletdetector(275ｎｍ),JASCOUVIDEC100-ILI5 
StatisticalcalculationwasperfbrmedwithStudent,spairedt-test． 

RESULTS 

Allthepatientshadsignificantdecreasesin 
serumcholesterollevelswithoutsubsequentincreases 
throughoUtthetreatmentperiod(Fig.２).Themean 
serumcholesterollevel（±ＳＥＭ.）decreasedsignifL 
icantlyfrom390±９ｔ０３０３±８mgperdeciliter 
(10.1±0.2ｔｏ7.88士O2mmolperliter）－a22per
centreduction(P＜０００１）(Table２).Themeanserum 

triglyceridelevelalsodecreasedfroml37士ｌ８ｔｏ８７士，
mgPerdeciliter（1.55±0.20ｔｏ0.98±O1mmolper 
liter)after24weeks(P＜0.05）（Table２)Fourweeks 
afterthecessationoftreatment,serumcholesteroland 

triglyceridereturnedtopretreatmentlevels（Fig.２， 
Table２)． 

VLDLcholesterolandtriglyCeridedecreased，but 
notsignillcantly(Table２)IDLcholesterol,IDLtri‐ 
glyceride,LDLcholesteroLandLDLtriglyceride 
decreasedsignificantly（P＜0.01,Ｐ＜0.02,Ｐ＜0.001, 
andＰ＜0.001,respectively）（Fig.３，Table２)．LDL 
cholesteroldecreasedby29percent，ｆｉＰｏｍ２９９±，ｔｏ 
211±１１mgperdeciliter（7.77±0.2ｔｏ5.49士０．２９
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Figure2EffectsofML-236BonSerumChoIesteroI(PaneIA） 
andTriglyceride(PaneIB)LevelsinHeterozygousPatients 

withFamiIiaIHyperchoIesteroIemia 

ToconvertcholesteroIandtriglyceridevaIuestomiIIimoIes 
perIiter，ｍｕｌｔｉｐｌｙｂｙＯＯ２６ａｎｄＯ,０１１２９，respectively． 
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Cholesterolisessentialfbrcellgrowthandsteroid‐ 
hormonesynthesis・Sterolsynthesisinvarioustis‐
sues，includingtheliver，kidney,lung，spleCn，ileum， 
testis，adrenalgland，prostate，skin，muscle，and 
aorta,issuppressedbyML-236BHowever,nosevere 
adverseeHEcts，suchashematologic，neurologic，ｅｎ‐ 
docrinologic，gastrointestinal，orhepaticabnormali‐ 
ties，havebeenreported27Yamamotoetal・have
reportedthatahomozygouspatientreceiving500mg 
perdayhadelevationsinserumcreatinephosphoki‐ 
nase,aspartateaminotrans化rase,andalanineamino-
trans化rase,andthatthesesideeflectsdisapPeared
withintwoweeksafterwithdrawalofthedrug27 
SeveralhypolipidemicdrugShavebeenshowntore-
duce28orincrease29serumuricacidlevels・ML-236B

producedaslightbutsigniHcantdePressioninserum 
uricacid，bUtthemechanismandtheclinicalimpor‐ 
tanceｏｆｔｈｅｄｅｃｒｅｍｅｎｔａｒｅｕｎｋｎｏｗｎ 

Ｆａｔｔｙａcidsynthesisfrom[MC]acetateinhumanfi‐ 
broblastswasfbundnottobeaHbctedbyML-236Bat 
concentrationsupto５/Lgpermilliliter､30However， 
serumtriglyceridelevelsintheheterozygotesde‐ 
creasedsignificantlymthisstudy・Thisdecrementin

Table2SerumandLipoproteinCholesterolandTriglyceride 
LevelsinSevenHeterozygousPatientswithFamiIialHyper-
choIesterolemiabeforeandafterTreatmentwithML-236Bfor 

、２４WeeksandafterDiscontinuationofTreatment．

BEFoREAFTERAFTER PVALuEf 
TREATMENTTREATMENTDIscoN‐ 
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＊ToconvcrtcholestcrolandtriglycCridcvalucstomiUimolcsperliter,ｍｕｌｔｉｐｌｙｂｙ 
ｑＯ２６ａｎｄＯ､01121,respectively・Figurcsarcmcans士S､Ｅ､Ｍ・VLDLdenotCsvery､low
densitylipoprotcin,IDLmtermediate-densitylipoprotein,LDL1ow-densitylipoprotcin， 
andHDLhigh-dcnsityIipoprotein． 

↑ObtainedwithStudcnt，spairedt-test・NSdenotcsnotsignificant．
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andlromlossoffeedbackregulationofcholesterol 
synthesis2Thus,theoreticaltherapiesshouldincrease 
LDLcatabolismOrsuppresscholesterolsynthesis､1,4 
CholestyraminepromotesLDLcatabolismthrough 
itsspecificphysiologicclearancepathWay23Noother 
drugshavebeenknowntopromoteLDL-receptorac-
tivitiesinhumanbeings､Oxygenatedsterols,suchas 
7-ketosterol，25-hydroxycholesterol，ａｎｄothers，have 
beenknowntoinhibitcholesterolsynthesis24 
Recently,EndoetaLisolatedanewHMG-CoAre‐ 

ductaseinhibitor(ML-236B)fromtheculturedbroth 
ofthemold〃"jcﾉﾉﾉ、、ｃｊｊγ伽、､5-8ThisdruginhibitS
sterolsynthesisfromP4C]acetateinthecell-lreesys‐ 
temandinculturedcells,anditsmodeofactioninthe 

inhibitionofthereductaseiscompetitivewithrespect 
tothesubstrate,givinganinhibitorconstant(Ｋｉ)of 
approximatelylnM､25,26Theinhibitionofsterolsynと
thesiscausedbythisdrugisreadilyreversibleInvivo， 
ML-236Biseflectiveinloweringplasmacholesterol 
levelsindogs,７monkeys,Bhens,andrabbits,although 
itisinelIectiveinrats,mice,andhamsters､２５Recent‐ 

1V,Ｙａｍａｍｏｔｏｅｔａｌ・reportedthatthisdrugwaseHbc‐
tiveinredUcingplasmacholesterollevelsinhuman 
beings､２７Theytreatedllpatientswithprimary 
hyperCholesterolemia（includingheterozygousand 
homozygoUspatientswithfamilialhypercholesterol‐ 
emia)ｗｉｔｈdosesof50tol50mgofML-236Bperdayj 
theyobserveda27percentreductioninserumcho-
lesterolleVels，whichcorrespondedtothe22percent 
decreaseinourstudy・However，theypresentedno
dataonlipoproteinlipidlevelsintheirpatients． 
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Ｆｉｇｕｒｅ３・EffectsofML-236BonIntermediate-Density-Lipo‐
proteinODL),Low-Density-Lipoprotein(LDL),andHigh-Den‐ 
sity-Lipoprotein（HDL)CholesterolLevelsinHeterozygous 

PatientsWithFamiIiaIHyperchoIesteroIemia 

Dataaremeans士Ｓ・EMToconvertchoIesterolandtrigIyc-

eridevaIuestomiIIimoIespe「Iiter，ｍｕｌｔｉｐｌｙｂｙＯ・O26and
OO1129，reSpectively、Asterisks（*）anddagger（1.）denote
Pvalues，obtainedwithStudent'spairedt-test：before 
treatmentversusaftertreatment，＊Ｐ＜００５，＊＊Ｐ＜0.02, 

＊*＊Ｐ＜0.01,ａｎｄ＊**＊Ｐ＜０．００１；aftertreatmentversusafter 
cessationoftreatmenMP＜0.01. 
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serumtriglycerideWasduetoreductionsintheIDL 
andLDLfiactions、Recently，GohandHeimburg
reportedthatthemagnitudeofsecretionoftriglycer‐ 
ideandcholesterolfromVLDLcoincidedwiththedi‐ 

urnalrhythmofhepaticHMG-CoAreductaseactivi‐ 
ty31AlthoughithasbeensuggesteｄｔｈａｔＬＤＬｉs 
secreteddirectlyintoplasmainpatientswithfamilial 
hypercholesterolemia,３２virtuallyallLDLisderived 
fromthｅｍｅｔａｂｏｌｉｓｍｏｆＶＬＤＬａｎｄｉｔｓｒｅｍｎａｎｔ， 

IDL33Thus，decreasedVLDLproductionaftersup‐ 
pressionofcholesterolsynthesiswilldecreasethelDL 
andLDLconcentrations 

lndogs7andmonkeys,8ｂｏｔｈｂｅｔａ(LDL)ａｎｄｐｒｅ‐ 
beta（VLDL）lipoproteinsaredecreasedbyML‐ 
236Ｂ，ａｎｄｉｎｈｕｍａｎｂｅｉｎｇｓ,２７ｂｏｔｈＶＬＤＬａｎｄ 
ｌＤＬｃｈｏｌｅｓｔｅｒｏｌａｒｅｄｅcreasedwithoutconcomitant 

changesinHDLcholesteroLInourstudy,thehetero‐ 
zygouspatientshadsignifIcantdecreasesinlDLcho‐ 
lesteroLThisresultsuggeststhatML-236Bmaybeef 
fectiveinloweringserumcholesterollevelsinTypelll 
hyperlipoproteinemia，inwhichlDLcholesterolis 
increased1Inheterozygoteswithfamilialhyperlipo‐ 
proteinemia，ＩＤLandLDLcholesterolsandtriglyc‐ 
eridesdecreasedwithoutchangesintheHDL-choles‐ 
terolleveLAlthoughtheoriginandmetaboliclateof 
HDLcholesterolarｅｎｏｔｃｌearlyknown,３４ｔｈｉｓdrug 
doesnotafYectthelevelofHDLcholesteroLSincelDL 

andLDLcholesterolsareatherogenicandHDLcho‐ 
lesterolisthoughttobeantiatherogenic,35ML-236Bis 
areasonablehypocholesterolemicdrugfOrthepre‐ 
ventionofprematureatherosclerosis 

lnstudiesofthemechanismofthehypocholester‐ 
olemicactionsofML-236Bandmevinolin,36whichis 
astructuralanalogueｏｆＭＬ－２３６Ｂ，KovanenetaL 
demonstratedthatmevinolinloweredLDLcholester‐ 

ｏｌｉｎｔｈｅｄｏｇｂｙａｄｕａｌｍｅｃｈａｎｉｓｍ：suppressionof 
LDLsynthesisandstimulationofthereceptor-medi‐ 
atedcatabolismofLDLintheliver､371nculturedpor‐ 
cinehepatocytes，anincreaseinreceptor-mediated 

Table４．ClinicaIandLaboratoryData(Ｍｅａｎ±S,ＥＭ）in 
SevenHeterozygousPatientswithFamiIiaIHyperchoIester‐ 

ｏｌｅｍｉａｂｅｆｏｒｅａｎｄａｆｔｅｒＴｒｅａｔｍｅｎｔｗithML-236Bfor 

２４Weeks． 

ＶＡＲＩＡＢＬＥ＊ BEFoRE 

TREATMENT 

57､2士5.8

129±６ 

７８士４

464士18

13.6±0.6 

４１±２ 

７１±３ 

7.4±0.1 

1.6士0.1

２２±３ 

１９±６ 

３１４士２２

“士８

204士４１

5.5士0.5

１４士1

0.78士０．０５

８５±４ 

144±２ 

4.1士0.2

107士２

AFTER 

TREATMENT 

573±5.9 

１１８土６

７２士４

474士9

13.7±0.4 

４１士１

８０±８ 

7.6±0.2 

1.6±0.1 

24±３ 

１９士８

303±２１ 

８７士２１

189±2４ 

4.6±0.4 

１３±1 

0.76±0.05 

８０士５

143士１

4.3±0.2 

106±１ 

Bodyweight(kg） 
Bloodpressure 
Systolic(ｍｍＨｇ） 
Diastolic(ｍｍＨｇ） 

Redcells(×10-4/ｍｍｊ） 

Hemoglobin(g/dD 

Hematocrit(%） 

Whitccells(×10-2/ｍｍｊ） 

Serumprotein(g/dD 

Albumin/globulinratio 

Serumaspartateaminotransferase(ＩＵ/liter） 

Serumalanineaminotransferase(IU/liter） 

Serumlacticdehydrogenase(ＩＵ/litcr） 

Serumcrcatinephosphokinase(ＩＵ/litcr） 

Alkalincphosphatase(ＩＵ/litcr） 

Uricacid(mg/dl)↑ 

Ureanitrogen(mg/dD 

Creatinine(mg/dl） 

Fastingbloodglucose(mg/dl） 

sodium(mmol/liter） 

Potassium(mmol/liter） 

Chloride(mmoVliter） 

＊Toconvertvaluesfbruricacid,urcanitrogcn,andfnstingbloodglucosctomillimolcs 

perlitcr,multiplybyO､06,0.357,ａｎｄ0.0555,respcctivcly､TOconvertcrcatinincvalucSto 
micromolcspcrlitcr，multiplyby884． 

↑PofdifYcrcncc＜0.05byStudcnt，spairedt-tcst・AllothcrdiffCrcnccswcrcnotsig．
､ificant． 

degradationofLDLwasalsodemonstratedafterl8 
hoursofincubationwithML-236B,j8whereasin 
culturedhumanfibroblasts，ML-236BhadnoeHects 

onthereceptor-mediateduptakeanddegradationof 
P251]LDL2`,３， 
Recently，newinsightsintothebranchedpathｗａｙ 

ofmevalonatemetabolismhavebeenｅlucidatedin 

mammaliancellslInfIbroblastsandsmooth-muscle 

cells，radiolabeledmevalonateisconvertedintolbur 

endproductsthatareessentialfbrcellgrowth：cho‐ 
lesterol，dolichol，ubiquinone，andisopentenyltrans‐ 
化ｒＲＮＡ（Fig」)．Thelengthofthesidechainof
ubiquinoneinthesecellsreacheslOisopreneunits 
(ubiquinone-10)Cholesterolandubiquinonearethus 
synthesizedthroughacommonbiosyntheticpathway 
involvingmevalonate､4oltisreasonabletoassumethat 
anythingthatwouldinter化ｒｅｗｉｔｈｔｈｅｓｕｐｐｌｙｏｆｍｅ‐
valonatewouldgreatlyaHecttherateandextentof 
ubiquinonebiosynthesis、FaustetaL4oandNambu-
dirietaL4lhaveshownthatthelevelofHMG-CoＡｒｅ‐ 

ductaseactivityhasaroleindeterminingtherateof 
ubiquinonesynthesisinculturedhumanfibroblasts・
ML-236BisapotentinhibitorｏｆＨＭＧ－ＣｏＡｒｅｄｕc‐ 
taseandhasacholesterol-lowerinｇｅＨＥｃｔｉｎｖｉｔｒｏａｎｄ 
ｉｎｖｉｖｏ・However,、inourstudytherewasnodecre‐
mentintheserumlevelsofubiquinone-10,although 

TabIe3SerumandLow-Density-Lipoprotein(LDL)Ubiqui‐ 
none-10LeveIsinSevenHeterozygousPatientswithFamiIial 

HypercholesteroIemiabeforeandafterTreaｔｍｅｎｔｗｉｔｈ 
ＭＬ－２３６Ｂｆｏｒ２４Ｗｅｅｋｓ． 

PATIENT 

No． 

SERuMUBIQuINoNE-lO LDLUBIQuINoNE-lO 

ＢＥＦＯＲＥ 

ＴＲＥＡＴＭＥＮＴ 

ＡＦＴＥＩＲ 

ＴＲＥＡＴＭＥＮＴ 

ＢＥＦＯｌＲＥ 

ＴＲＥＡＴＭＥＮＴ 

ＡＦＴＥＲ 

ＴＲＥＡＴＭＥＮＴ 

昭/､ノ Hg/” 

0.61 

0.83 

0.49 

1.17 

0.94 

1.31 

0.23 

022 

０．２２ 

０．１９ 

０１９ 

0.14 

020 

0.20±0.01 

0.23 

0.36 

0.32 

0.67 

0.51 

２
３
４
５
６
７
 

1.02 

0.84 

1.15 

０．８０ 

0.31 

0.82士0.14

0.23 

0.39±０．０７ Mean O89±Ｏ」３

±ＳＥＭ． 
E95E 
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theLDLcompartmentofubiquinone-10decreased 
significantly・WhenHMG-CoAreductaseispartiaUy
ｓｕｐｐｒｅｓｓｅｄｂｙＭＬ－２３６ＢａｓｗｅｌｌａｓＬＤＬ，cellsmust 
havesomewayofdivertingthesmallamountsofsyn‐ 
thesizedmevalonatepreferentiallyintothecrucial 
nonsterolproducts（e､９，ubiquinone).，Thus,inthe 
heterozygouspatientsinwhomcholesterolsynthesis 
waspaltiallyinhibitedbyML-236B，serumubiqui‐ 
none-101evelsremainedwithinthenormalranges・

Ubiquinone-10isalipid-solublesubstancethatis 
mainlycarriedbylipoproteinsTherefbre，ｉｔｓｅｅｍｓ 
ｔｈａｔｔｈｅｒｅｄｕｃｔｉｏｎｉｎＬＤＬａｓacarrierofubiquinone‐ 
１０ｗａｓｌｂｌｌｏｗｅｄｂｙｔｈｅｒｅｄｕｃｔｉｏｎｉｎＬＤＬlevelsof 
ubiquinone-10 
Thus，whenoneusesdrugsthatdecreaseserum 

cholesterolbyinhibitingHMG-CoAreductase,atten‐ 
tionmustbepaidtothenonsterolisoprenoidprod-
uctsofmevalonate・However,ML-236BiseHectivein

thetreatmentofheterozygousfamilialhypercholes‐ 
terolemiawithoutchangingtheserumlevelsofubiq‐ 
uinone-10 
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