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ＡＣｌｄｉｔｉｖｅEffectsofCompactinandCholestyramine 

HIRosHIMABuoH１，Ｍ.Ｄ、，TAKEsHISAKA１，Ｍ.Ｄ､，YAsuYuKISAKA１，Ｍ.Ｄ､，AKIRAYosHIMuRA，Ｍ､，.，
AKIRAWATANABE,Ｍ、,TAKANoBuWAKAsuGI,ＭＤ.,JuNJIKoIzuM1,Ｍ、,ANDRYoYuTAKEDA,Ｍ、

ｔｏ217±１０mgperdeciliter（9.27±0.36ｔｏ5.64±O26 
mmolperliter[mean±ＳＥ.Ｍ];Ｐ＜0.001)－anda53per 
centdecreaseinlow-densitylipoproteincholesteroI-
froｍ２６３±１３ｔｏ125±１０mgperdeciIiter(6.84±０．３４ｔｏ 
3.25±O26mmolperliter;Ｐ＜0001).High-densitylipopro‐ 
teincholesterol，whichhadincreasedduringcholestyra‐ 
minetreatment，remainedatitshigherleveI、Noadverse
effectswereobsewed,lflong-termsafetycanbedemon‐ 
strated，thecOmpactin-choIestyramineregimenmay 
proveusefulinheterozygousfamilialhypercholesterole‐ 
mia.(NEnglJMedl983;308:609-13.） 

AbstractWestudiedtheeffectsofthebileacidseques‐ 

trantcholestyramine，aloneandincombinationwiththe 
experimentaIagentcompactin(ML-236B),acompetitive 
inhibitorof3-hydroxy-3-methylgIutarylcoenzymeAreduc‐ 
tase,onserumlevelsoflipoproteinsinlOheterozygous 
patientswithfamiIialhypercholestero1emia・Aftercholes‐
tyraminetreatmentalonefor2to16months,serumtotal 
andIow-densitylipoproteincholesteroldecreasedby20 
and28percent,respeCtively,WiththeadditionofCompac‐ 
tinforl2weeksthereWasa39percenttotaldecreasein 
serumchoIestero1fromthecontrolvaIue-from356±1４ 

methylglutarylcoenzymeA(HMG-CoA)reductase， 
andproduceslargernumbersofLDLreceptors・This
raisesthefTactionalcatabolｉｃｒａｔｅｆｂｒＬＤＬａｎｄｃａｕｓｅｓ 

ｐｌａｓｍａＬＤＬlevelstofalL8 
Theotherclassofrecentlydiscovereddrugsconsists 

ofcompactin(ML-236B)9andmevinolin(monacolin 
K),10,llwhicharecompetitiveinhibitorｓｏｆＨＭＧ‐ 
CoAreductaseThesenewdrugslowerｐｌａｓｍａＬＤＬ 
ｂｙｄｅｃｒｅａｓｉｎｇｔｈｅｒａｔｅｏｆLDLproductionandstimu‐ 
latingtheproductionofLDLreceptorsintheliver， 
therebyincreasingthefiactionalcatabolicratefbr 
LDLBothdrugsareefIbctiveinloweringserumcho‐ 
lesterolinhumanbeings・l2-l5
WhenthesetwoclassesofLDL-receptor-promoting 

drugsweregiventogethertodogs,hepaticLDLrecep-
torsincreasedthreefbldandplasmaLDLlevelsde‐ 
creasedby75percent7 
WestudiedtheefIbctsofthecombinationofabile 

acid-bindingresinandcompactiniｎｔｈｅtreatmentof 
heterozygouspatientswithfamilialhypercholester‐ 
olemia． 

F柵翻宝19>ｉｉｉ:！〕:鯛鰯網昌>;H:ｉｆ悪
elsoflow-densitylipoprotein(LDL)cholesterol,ten-
donxanthomas，andprematurecoronaryatherOscle-
rosis.’Thedisorderresultsfiomacompleteorpartial 
defiectoftheLDLreceptorthatnormallycontrolsthe 
degradationofLDL2'３Heterozygouspatientswith 
familialhypercholesterolemiahaveonlyhalfthenor‐ 
malnumberofreceptOrs；ｔｈｅｙｄｅｇｒａｄｅａｎｏｒｍａｌ 
ａｍｏｕｎｔｏｆＬＤＬｔhroughtheirreceptorsbydoubling 
theirplasmaLDLlevels,2,3Thus,theLDLcholesterol 
levelsinthesepatientsare25timesthenormalleveL4 

Thegoaloftherapyinfamilialhypercholesterolemia 
istoreducetheconcentrationofLDLinplasmawith‐ 
outdisruptingcholesteroldeliverytocells､５Theideal 
cholesterol-loweringagentwouldbeonethaten-
hancedproductionofLDLreceptors･Ｔｗｏｃｌａｓｓｅｓｏｆ 
ｄｒｕｇｓａｒｅｋｎｏｗｎｔｏｉｎｃreaseLDLreceptorsinvivo・
Oneclassconsistsofthebileacid-bindingresins,cho‐ 
lestyramine6andcolestipol,7whichhavebeenusedfbr 
twodecadesinthetreatmentoffamilialhypercholes‐ 
terolemia､Thesedrugsincreasefbcalexcretionofbile 
acids，whichincreaseconversionofcholesteroltobile 
acidsintheliver・Toobtainadditionalcholesterol,the

liveraugmentsthesynthesisofcholesterolbyincreas-
ingtheactivityofarate-limitingenzyme,３－hydroxy-3-

METHoDs 

Tenheterozygouspatientswithfamilialhypercholesterolemia 
wcrechoscnfbrthisstudy・AllwereJapanescPatients3and8were
brotherandsister、Thediagnosisoflamilialhypercholesterolemia
hadbeenbasedonthe(bllowingtwocriteria:thepresenceofprimary 
hypercholesterolemiawithtendonxanthomas，andthepresenceof 
primaryhypercholesterolemiawithorwithouttendonxanthomasin 
afirst-degreerelativeofapatientwithEamilialhypercholesterole-
miaTendonxanthomaswerediagnosedbyradiographicmeasure‐ 

FromtheSecondDepartmentofInternalMcdicine，KanazawaUniversity 
SchoolofMedicine,Takara-machil3-1，Kanazawa,Ishikawa920,Japan,where 
leprintrcquestsshouldbeaddrcssedtoDr，Mabuchi． 
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Table1．CIinicalDatainlOHeterozygousPatientswithFamilialHyperchoIesterolemia． 
PATIENT 

No． 
AGE(YＩＯ 

ＳＥｘ 

HEUGHT WEIGHT ＣＨｏＬＥｓ－ 

ＴＥＲＯＬ＊ 

TRIoLYc-

辰ｍＤＥ＊

PHOSPHO-

LIPID＊ 

ACHmuFS 

TENDoIw 

THIcKNEssf 

２
 

鞄
田
釦
“
釧
脚
弱
命
刀
皿
卵
準
６
 

C、
’"８脚

３８２ 

３１５ 

４２０ 

３６６ 

３５２ 

３２７ 

４６９ 

３７０ 

３７７ 

398 

378±1４ 

川g/山

９６ 

１０６ 

１０２ 

１１４ 

８６ 

１２７ 

２３１ 

４４ 

２０８ 

130 

124±1８ 

、g/dノ

２４５ 

２７７ 

280 

309 

254 

286 

357 

252 

312 

285 

、、

Ｍ
 

Ｅ
 

１
２
３
４
５
６
７
８
９
０
８
 

１
土

〃

嘘

５４/Ｍ 

５ＷＭ 

４３/Ｍ 

６０Ｍ 

６１/Ｍ 

36/Ｍ 

“/Ｍ 

４８/Ｆ 

５３/Ｆ 

５４/Ｆ 

51±３ 

３
 

ｍ
昶
句
釘
刀
解
硫
犯
⑲
蒟
牽

１
１
１
１
１
１
１
１
１
１
６
 

１
 

1６．５ 

11.0 

26.0 

９．０ 

１６．５ 

9.0 

19.0 

11.5 

19.0 

12.0 

286±１１ 15.0±１．７ 

ｆＨＷ２Ｗ僖獅llPi81Y竿前｡．,翌qPIlPSPholiPidvalU・StomUimol…Iii…１ＷⅧ2…1121.ｍ面ZJ7忘三Eii75i7
↑NormalvalueinJapanesesubiects,6.3±0.2ｍｍ(mean±S､E､Ｍ､)． 

mentofthethicknessofthetendonl6Noneofthepatientshadlipoprotein(HDLj＞1.063).Cholesteroll8andphospholipidl9con‐ 
clinicalorlaboratoryevidenceofcardiovascular,renal,hepatic,orcentrationsweredeterminedwithenzymaticmethods，ａｎｄｔｈｅｔｒｉ‐ 
endocrinedisorders・Theclinicalandlaboratorydataaresumma- glycerideconcentrationwithFletcher，smethod,2ｏｉｎwholeserum 
rizedinTableLandinlipoproteinfractions・Lipidrecoveryineachlipoprotein
Allpatientsweregiveninstructionsfbradietlowincholesterolffａｃｔｉｏｎｗａｓ９３ｔｏｌＯＯｐｅｒｃｅｎｔ・Ｔｈｅday-to-daycoefHcientofvari‐

(lessthan200mgperday)andinsaturatedfbLt(l5percentprotcin，ationoflipidmeasurementwaslessthan25percentfbrrefbrcnce 
70percentcarbohydrate,andl5percentfht）Afterfburtocightsamples、
weeksofstabilizationonanoptimaldietaryregimen,drugtherapy StatisticalcalculationswereperfbrmedwithStudent，spaired 
withcholestyraminewasstarted(4gthreetimesdaily).After2tol6t-testThroughoutthestudy,surveillancefbrdrugtoxicityincludcd 
monthsofcholestyraminetherapyandafterthepatientshadgiventhefblIowinganalyses，perlbrmedateachvisit：compIeteblood 
consent，additionaltherapywithcompactinwasstartedBythiscount;urinalysis;andmeasurementofbloodglucosc,ureanitrogen， 
timegoodadherencetothecholestyramineregimenhadbeencon‐uricacid，totalprotein,Serumalkalinephosphatase,serumaspar‐ 
firmedPatientsweregiven30mgofcompactinthreetimesdailytateaminotransfierase,serumalanineaminotransfbrase,andserum 
withmealsfbrl2weeks,afterwhichcompactinwaswithdraw､．creatinekinase・Compliancewithdietandmedicationwasassessed
B1oodsamples,obtainedinthemorningafteral2-hourovernight byoralquestioning 

ftLst,wereallbwedtoclotatroomtemperatureLipoproteinfiPactions 
wereseparatedbyserialultracentrifngationatdifIbrentdensities， RESuLTs 
essentiallybythemethodofHaｖｅｌｅｔａＬ,'７intovery-low-density 
lipoprotcｉｎ(VLDLidensity＜1.006),intermediate-densitylipopro‐ Table2showstheconcentrationsofserumcholes-
tein(IDL;LOO6toLO19),ＬＤＬ(1.O19toLO63),andhigh-dcnsity terol，triglyceride，andphospholipidinlOpatients 

TabIe2serumandLipoproteinLevelsofchoIesterol,TriglyceridMndPh・spholipidduringthesequenceofTreatments＊
DIETALoNE DIErPLus 

CHoLEsTYRAMINE 

Week4fFinal＊ 

280±８285±９ 

１７±２ 

１１±１ 

190±， 

５０±２ 

DIETPLusCHoLEsTYRAMlNE 

PLusCoMPAcTIN 

Week4Ｗｅｅｋ８ 

220±８２１９±６ 

１４±Ｚ 

１０±２ 

128±８ 

４９±３ 

DIETPLus 

CHoLEsTYRAMINE 
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283±７ 

２１±４ 

１５±３ 

174±７ 

５２±３ 

土
叫
６
３
Ｂ
３

鋤
十
一
土
十
一
十
一
十
一

、
６
３
７
３
６

面
５
２
１
６
３

３
 

２
 

↑
 

４
９
 

ｋ
土

鵬
麹 Ｗｅｅｋ２ 

２１８±1０ 

ｗｅｅｋｌ２ Ｃｈｏｌｅｓｔｅｒｏｌ 

Ｓｅｍｍ 

ＶＬＤＬ 

ＩＤＬ 

ＬＤＬ 

ＨＤＬ 

Ｔｒｉｇｌｙｃｅｒｉｄｅ 
Ｓｅｒｕｍ 

ＶＬＤＬ 

ＩＤＬ 

ＬＤＬ 

ＨＤＬ 

Ｐｈoｓｐｈｏｌｉｐｉｄ 
Ｓｅｍｍ 

ＶＬＤＬ 

ＩＤＬ 

ＬＤＬ 

ＨＤＬ 

０
 
１
２
２
，
２
 

十
一
十
一
十
’
十
’
十
’

７
５
９
５
２
 

１
１
２
５
 

２
 

１
 

129±2０ 

０
３
 

３
２
２
４
１
 

十
一
十
一
十
一
十
一
十
一

０
５
３
９
４
 

５
７
１
３
１
 

１
 107±1４ 

８
７
１
１
１
 

＋
一
十
一
十
一
十
一
十
一

３
５
９
３
３
 

９
４
２
１
 

109±1６ 

６
５
１
１
１
 

十
一
＋
’
十
一
十
一
十
一

８
６
９
８
１
 

７
３
１
１
 

96±８ 

７
７
１
１
’
 

十
一
十
一
十
一
十
一
十
一

９
０
９
０
４
 

９
５
２
Ｉ
 

９
５
２
４
ｌ
 

＋
一
十
一
十
一
十
一
十
一

０
７
３
０
６
 

３
５
１
３
１
 

１
 

286±９ 

『
ノ
尽
Ｊ
①
▲
【
Ｊ
〆
ｏ

十
一
＋
一
十
一
十
一
十
一

の
、
皿
卵
⑱

ワ
』

■
１
 

246±６ 

５
埋
割
蓮
割

畦
０
１
２
５

酉
２
１
２
９

１
 

225±８ 

９
２
２
６
４
 

十
一
十
一
十
一
十
一
十
一

６
５
０
５
２
 

２
１
１
８
０
 

２
 

１
 

232±６ 

７
２
１
６
３
 

十
一
十
一
十
一
十
一
十
一

２
５
８
１
８
 

２
１
８
９
 

２
 

５
２
２
６
 

十
一
＋
一
十
一
十
一

“
ｎ
ｎ
ｕ
 

２
 

１
 

102±５ 

＊AllvaluesaIemilligramsperdeciliteranda１℃givenasmeans±Ｓ・ＥＭ､Toconvertcholesterol,triglyceride,andphospholipidvaluestomillimolesperlitcr,multiplybyO､026,0.01121,ａｎｄ0.324,”spectively． 
１ 

fValuesobtainedbcfblcthe``final,，values． 
*melinalvaluesobtainedduringthattI℃atmentsequence． 
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withfamilialhypercholesterolemia,duringsequential 
therapywithadietlowincholesterolandsaturated 
fat;thedietpluscholestyramine;andcombinedther‐ 
apywithdiet，cholestyramine，andcompactinThe 
individualserumcholesterolresponsesareshownin 
FigureLMeanserumcholesterollevelsfbllby20per 
cent,from356±l4mgperdeciliter(9.27±O36mmol 
perliter[ｍｅａｎ±ＳＥＭ.])to285±９mgperdeciliter 
(7.41±O23mmolperliter）duringcholestyramine 
treatment（P<０００１).Theadditionofcompactinto 
therapyproducedafhrtherreductioninserumcholes‐ 
terollevels､Serumcholesterolfiellby24percentfrom 
thelevelobservedduringdietaryandcholestyramme 
treatment(285±9mgpcrdeciliter),to217±l0mgper 
deciliter（5.64±Ｏ２６ｍｍｏｌｐｅｒｌｉｔｅｒ）（P<0.001)， 
andby39percentfiomthelevelobservedduringthe 
dietalone(356±l4mgperdeciliter)(P<0.001)These 
efIbctsofcompactinweremaintained，withoutsub-
sequentincreases，throughoutthetreatmentperiod 
（Fig.１).Fourweeksafterthewithdrawalofcompac‐ 
ｔin,serumcholesterolretumedtothelevelspreviously 
presentduringcholestyramineanddietarytreatment・

Meanserumtriglyceridelevelsdecreasedslightly， 
froml50±３０mgperdeciliter（1.69±O34mmolper 
liter)duringdietarytreatmcntalone,to99±７mgpcr 
deciliter（1.12±OO8mmolperliter)duringdietary， 
cholestyramine，andcompactintherapy・
Themeanserumphospholipidlevelsfiellslightly-

from269±７mgperdeciliter(87.2±２mmolperliter） 
duringdietaloneto258±５mgperdeciliter(83.6±２ 
mmolperliter)duringcholestyraminetherapy・Com-
pactincombinedwithdietandcholestyraminere-
ducedthephospholipidlevelbyl8percentfromthe 
levelobservedduringdietalone(269±７mgperdeci-
liter）ｔｏ222±７mgperdeciliter（71.9±２ｍｍｏｌｐｅｒ 
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ＣｏｍｐｐＣｆｉｎ 

ＤｉｅＯＤｉｅＯ＆ 

ChoIesOy｢ロｍｉｎｅ

Figure2EffectsoftheThreeRegimensonSerumLow-Density‐ 
Lipoprotein（LDL)，High-DensityLipoprotein（HDL),Very-Low‐ 
DensityLipoprotein(VLDL),andIntermediate-DensityLipoprotein 

（IDL)Cho1esterolLeveIs 
Dataaremeans±Ｓ,Ｅ,Ｍ､ToconvertcholesterolvaIuestomiⅢ‐ 

molesper1iter,multiplybyOO26． 

liter）（P＜0.001)，andbyl4percentfiomthelevcl 
observedduringcholestyraminctreatment(258±5mg 
perdeciliter）（P＜0.001)．Afterthewithdrawalof 
compactinthephospholipidlevelsreturnedtothe 
previousvaluesassociatedwithdietandcholesW-
ramine・

Ｔａｂｌｅ２ａｎｄＦｉｇｕｒｅ２ｓｈｏｗｔｈｅｌｅｖｅｌｓｏflipidsin 
lipoproteinfiactionsduringsequentialtreatment・
Whencomparedwithdietalone，cholestyraminere‐ 
ducedLDLcholesterolconcentrationsby28percent， 
fiom263±１３mgperdeciliter(6.84±O34mmolper 
liter)tol90±９mgperdeciliter(494±0.23mmolper 
liter)(P＜0.001).Whencompactinwasusedincombi‐ 
nationwithcholestyramine，LDLcholesterollevels 
fiellbyafnｒｔｈｅｒ３４ｐｅｒｃｅｎｔａｔｔｈｅｌ２ｔｈｗｅｅｋ，fiom 
l90±９mgperdecilitertol25±lOmgperdeciliter 
（3.25±O26mmolperliter)（P＜0.001).Thetotalre-
ductionfromthevalueｓｄｕｒｉｎｇｄｉｅｔａｌｏｎｅｗａｓ５３ｐｅｒ 
ｃｅｎｔ（P＜0.001)Afterthewithdrawalofcompactin， 
LDLcholesterolincreasedtothePreviouslevelsfbr 
dietandcholestyramine、HDLcholesterolincreased
significantly,to50±２mgperdcciliter(1.3±O1mmol 
perliter)withcholestyraminetreatment,ascompared 
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Figurel，CholesteroILevelsduringtheTreatmentSequence、
Toconvertcho1esterolvaluestomillimo1esperliter,multiplyby 
O､026.``F，'denotesthefinaIdeterminationmadeinthattreatment 

period､Tdenotesvaluesobtainedbefore`Ｆ'，values． 
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ｗｉｔｈ３６±３mgperdeciliter(0.9±O1mmolperliter） 
withdietalone（P＜０．００１)．Thisincreasedlevelo1 
HDLcholesterolpersistedafltercompactintreatmenl 
wasaddedtothetherapy、IDLcholesteroldecreased
fioml7±３mgperdeciliter(0.4±0.lmmolperliter） 
withdietaloneto9±2mgperdeciliter(0.2±O1mmol 
perliter）withdiet,cholestyramine,andcompactin 
（P＜0.01).VLDLcholesterolconcentrationsshowed 
nosignificantchanges・

LDLtriglyceridefiellsignificantly，ｆｒｏｍ３９±４mg 
perdeciliter(0.4±0」mmolperliter)withdietalone
to23±lmgperdeciliter(０３±OOlmmolperliter） 
withdietandcholestyramine(P<0.01）ａｎｄｔｏ２０±l 
mgperdeciliter(0.2±Ｏ０１ｍｍｏｌｐerliter)withdiet， 
cholestyramine，andcompactin（P＜0.01)．VLDL， 
ＩＤＬ，andHDLtriglycerideconcentrationdidnot 
changesignificantlyd 

LDLphospholipiddecreasedsignifIcaｎｔｌｙｂｙ２０ｐｅｒ 
ｃｅｎｔ,fioml53±７perdeciliter(49.6±２３mmolper 
liter）ｗｉｔｈｄｉｅｔａｌｏｎｅｔｏｌ２２±５mgperdeciliter 
（39.5±L6mmolperliter)withdietandcholestyra-
mine(P<0001)Whencompactinwasusedincombi-
nationwithcholestyraminejLDLphospholipidlevels 
fiellbyafilrther34percent,fioml22±５ｔｏ８１±６mg 
perdeciliter(fiom39､5±1.6ｔｏ26.2±L9mmolper 
liter)（P<０００１).ThetotaldecreasefiDmvaluesdur＿ 
ingdietalonewas47percent(P＜0.001).Concentra‐ 
tionsofHDLphospholipidincreaseｄｆｆｏｍ６９±６mg 
perdeciliter(224±L9mmolperliter)to95±3mgper 
deciliter(30.8±LOmmolperliter)asaresultofcho‐ 
lestyraminetreatment(P<0.01)Theincreasedlevels 
ofHDLphospholipidweremaintainedthroughout 
therapywithcholestyraminepluscompactinIDL 
phospholipiddecreasedslightlybutsignificantly,ffom 
ll±lmgperdeciliter(3.6±O3mmolperliter)with 
dietandcholestyramineto8±lmgperdeciliter 
(２６±O3mmolperliter)withdiet,cholestyramine， 
andcompactin（P<0.05）VLDLphospholipidcon-
centrationsshowednosignificantchanges・

NosideefIiects,suchasgastrointestinal,hematolog‐ 
ic,neurologic,orotherabnormalities,wereobserved 
Laboratorydatashowednosignificantchangesduring 
therapywithcholestyramineandcompactin． 
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shouldincreaseLDLcatabolismbystimulatingthe 
LDLpathwayandshouldsuppresscholesterolsynthe‐ 
sisbyinhibitingHMG-CoAreductase5Cholestyra-
mlnepromotesLDLcatabolismthroughitsspecific 
physiologicclearancepathway､６Asaresult,thefiac‐ 
tionalcatabolicrateofLDLisincreasedduringtreat-
mentwithcholestyramineinheterozygouspatients 
ｗｉｔｈfamilialhyperCholesterolemia、

Recently,anewclassofcholesterol-synthesisinhibi-
torswasfbundtolowertheplasmalevelofLDLcho‐ 
ｌesterolinhumanbeingsandanimals・Compactin,dis-
coveredbyEndoetaL，isafimgalmetaboliteisolated 

悪lgfﾉ;:iliiij(鰍ii:鮒:二ibpoにⅢ…blcmⅢ
Astructuralanalogueofcompactin,mevinolin,'o'１’ 

lsevenmorepotentthancompactinininhibiting 
HMG-CoAreductaseandhasbeenfbundtobeefIisc‐ 
tiveinloweringserumcholesteroL'４，l5Accordingto 
studiesof['251]LDLturnoverinyoungdogs,ｍｅvino‐ 
ｌｉｎｌｏｗｅｒｓｐｌａｓｍａＬＤＬｌｅｖｅｌｓｂｙａｄｕａlmechanism： 
suppressionofLDLsynthesisandstimulationofthe 
receptor-mediatedcatabolismofLDLintheliver､７１n 
culturedporcinehepatocytes,anincreaseinreceptor-
mediateddegradatiOnofLDLwasalsodemonstrated 
afterl8hoursofincubationwithcompactin23 

Treatmentwithcompactinisidealinfamilialhyper‐ 
cholesterolemiainthatitreducesserumcholesterolby 
２２ｐｅｒｃｅｎｔａｎｄＬＤＬｃｈｏｌｅｓｔｅｒｏｌｂｙ２９ｐｅrcent,but 
serumcholesterolandLDLcholesterollevels(303±８ 
and211±llmgperdeciliter,respectively)stillremain 
abovenormalatdoSesoｆ３０ｔｏ６０ｍｇｏｆｃｏｍｐａｃｔｉｎｐｅｒ 
ｄａｙＩ３Ｎosingledrug,includingbileacidresins,can 
normalizeserumandLDLcholesterollevelsinfhmil‐ 
ialhypercholesterolemia22 

SeveralcombinationsofdrugsaremoreefIbctive 
thanindividualdrugsinthetreatmentofhypercholes‐ 
terolemia､KaneetaLfbundthatthecombinationof 
nicotinicacidandcolestipolreducedLDLcholesterol 
levelstothenormalrange；theselevelswereactually 
significantlylowerthanthoseofacontrolpopulation 
matchedfbrsexandage24TheefIiectivenessofbile 
acidsequestrantshasloｎｇｂｅｅｎｋｎｏｗｎｔｏｂｅｂｌｕｎｔｅｄ， 
however,becauseofcompensatoryincreasesinhepatic 
biosynthesisofcholesteroLInhibitionofcholesterol 
biosynthesisandVLDLproductionbynicotinicacid 
maｙｂｅｃｏｍｐｌｅｍｅｎｔａｒｙｔｏｔｈｅｅｆＩｉｅｃｔｏｆthebileacid-
bindingresins・Thus，themostefIiectiveregimencur-
rentlyavailablefbrthetreatmentofheterozygousfa-
milialhypercholesterolemiaisthoughttobenicotinic 
acidwithabileacid-bindingresin22 
Itwouldbeexpected，ontheoreticalgrounds，that 

aspecificinhibitorofcholesterolsynthesiswould 
actsynergisticallywithabileacidsequestrantinlow-
eringplasmaLDLlevels､８KovanenetaLfbundthat 
thecombinationofcolestipolandmevinolinwassyner-
gisticinincreasinghepatiｃＬＤＬｒeceptorsandlow-
eringplasmaLDLlevelsinnormalyoungdogs､７ 
Thiscombinationproducedasynergisticthreefbldin‐ 
creaseinthefiactionalcatabolicratefbrLDLThe 
averagedecreaseinLDLcholesterolduringtreatment 

１ 

DIScussIoN 

IntheJapanesepopulation,2laswellastheEuro‐ 
peanandAmericanpopulations,lheterozygousfhmil-
ialhypercholesterolemiaoccursatafiequenｃｙｏｆ 
ａｂｏｕｔｌｉｎ５００１ｔｉｓｃｌｏｓｅｌｙａｓｓｏciatedwithpremature 
arterioscleroticheartdiseaseTheincreasedlevelsof 
LDLinfamilialhypercholesterolemiaappeartoaccel‐ 
erateatherogenesis・

Forthetreatmentofheterozygousfamilialhyper‐ 
cholesterolemia，cholestyramine，colestipol，nicotinic 
acid,clofibrate,andprobucolareefIisctiveinlowering 
serumcholesterollevels､22Accordingtothefindingsof 
GoldsteinandBroｗｎ，familialhypercholesterolemia 
isadisorderresultingfiomdecreasedLDLcatabo-
lismbythereceptorrouteandfromlossoffieedback 
regulationofcholesterolsynthesis2Thus，treatment 
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