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~T R REHREREREE 2 VAT r—VIIEL
2 VAT YL AT IVERKE B KB DSHHEI O
M{E VY REE B L OERKECE 3 5 55t

SRAFEFRAMFEME (EfE BY R
R ¥ # X

EHEY $EE = AT 2 — (low density lipoprotein cholesterol, LDL-C) DR {E 1t EBIIRTE (L M0 28 (coronary
heart disease, CHD) OfE@RFTHh, BHE YV REH =2 v A7 = —/ (high density lipoprotein cholesterol, HDL-C) ® & &
(60mg/dl LL.k) i CHD DfDOEBRFTHS. I VATV A= AF AEXEH KB (cholesteryl ester transfer protein
deficiency, CETP-D) 3@ HDL 2 v AF r — A MIEDEGHRETHS. —F, FEMEE= VA5 = —~ A [fE ({amilial
hypercholesterolemia, FH) {2{ELE V REH '+ 7 % — (low density lipoprotein receptor, LDL-R) DEEFREHEIC L hIEZ 5
#LDL = vATFr—MfETH Y, BFHMYE CHD LAVEENRDS. ~7 rn#EA4N FHEM8FRICE T, I VAT Y
Nz A FIVEREE H (cholesteryl ester transfer protein, CETP) BEFDA v b e VIADA T T4 ARE (Intl4A, 1 Vv v
1UD 5 KD GoA ~DERE), =%V V150 I AV AKER DU, =FV VIEDT AASEVERNS 7Y v VADE
B) 0 RESTEEXTLFh, 03% 3.0% THo7z. CETP ZEXAH L 12 ~7»w FH 168F%D 5%,
CETP kii%fEbie\ ~F » FH 126l, CETP Xk#%fEoic~7r FH 2041, ZRPHIEH 560 HDLC Eiz+hEh,
46+3mg/dl (X £SEM), 60+3mg/dl, 50+6mg/dl T CETP K% »ic~F r FH THEMEL D (p<0.05), LDL-C {Eiz+

h¥h, 288+21mg/dl, 252+16mg/dl, 131 +6mg/dl ¢ CETP X% »c~F = FH CREEE®ZE» . CETP K%
PEotc~7rm FH omE v LB GEMIE CETP KBx bt~ 7 » FH 5t LCHERSNCHBIRELN TS 2 2 L2VR
mIhtc. LarL, CETP RigZ ko fc~7 v FH 22600 2 OB EEC S A, 5 FICROED A W IEEIIREE DA
PRWR. Lk b, ~FafEstit CETP RIBETHALADE HDL 2 L A5 o — A MEEOHBIRE LI, FHIZ X 5%
Bi7eE LDL = VAT m — VFESHE LIRS, BEBREICEOEBOBECH ERIR+FTHELEL LK.

Key words familial hypercholesterolemia, cholesteryl ester transfer protein deficiency, double
heterozygote, high density lipoprotein cholesterol, coronary heart disease

EHE YV LEH (low density lipoprotein, LDL) 13 BRE{Lic
REMNTT ) FEETHD, BHE YV KEH (high density
lipoprotein, HDL) (23 BhIREE( LA V REETH 2. LDL 12,
2 L A5 r— /b (cholesterol, CHOL) #JF X » KASH0R ~E #
L, #w&, HDL 2 CHOL % R#igfifas b ~R 3 &%l
(CHOL W2 R) #EFT5 . HDL 3 FH A1 Xick b, k&L
C{EEED HDL, (lLE 1.063—1.125), NI CHLEED
HDL, (fkE 1.125—121) ki S . HDL XY REBANTE
e CHOL, ¥ vJgE (phospholipid, PL), ¥ RERN F#iIC
Y 2V S5 A F (triglyceride, TG), a VAF YV V= AT )L
(cholesteryl ester, CE) #&&345%. TOXELHER T 2EH
i, 7THEEH A1, THREHR AL, 7THEEHE, 7HEH
Cl, 7HEH CIl €H5. 7TREHERFr IV
(chylomicron) P#BEHE V REH (very low density lipopro-
tein, VLDL) OBBEH DV F v FTHbh, 7THREAC L IXY R
&\ V »t— ¥ (lipoprotein lipase, LPL) DEM(LIC@ 2, 7 £E&

FRL 6 F12A I5HZAF, SFELT 4 2 A16AXE

B CI ) REGKBEHAHTS. b, CHOL =27
METADUVYFVIALAFR AT YA NS VAT 25 —E
(lecithin cholesterol acyltransferase, LCAT) ® LCAT T4®
&htz HDL (HDL;) @ CE % VLDL © TG &35#: L, £64M
& LT HDL #»% VLDL-IDL-LDL £~ CE #3552V
AF VAT ATLEEREEE (cholesteryl ester tansfer protein,
CETP) ic EMELET A, b CETP 124 F& T4KDa O
EATHY, JEEUEYE CE, TG) & PL DXL >»nd
5. rOBEETFIEEI6REERET LCAT BEFOEHCHF
EL, I6ED=%Y vibich£E 25K HEX (base pair,
bp) ¥ L&, CETP &R#E#EL, =0 CETP 24 L CED
EXAEIEEH, HDL & CE 2AEEINRETH .
MEZHEY KEH = VAT 2 —b (high density lipoprotein
cholesterol, HDL-C) i, ¥4, BERF (7ra-r, B
B, EE, EE O oM BRETREY, EENERLC L
THWT 5. ThFhOEFIL, LPL, YV -<— ¥ (hepatic

Abbreviations : "ACAT, acyl-CoA: cholesterol acyltransferase; Asp, aspartic acid; bp, base pair; CE,
cholesteryl ester; CETP, cholesteryl ester transfer protein; CETP-D, cholesteryl ester transfer protein
deficiency ; CHD, coronary heart disease ; CHOL, cholesterol ; CSI, coronary -stenosis index ; DNTB,
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triglyceride lipase, HTGL), LCAT, CETP {E# 2> F{L 2 ¥
HDL @ CE/TG E%HEL, NFH1 27 REH Al Bk
* AT ORBEERRETS.

%z, Inazu % CETP EEZF DA v b = v (intron, Int)
4 DATF4ARE (GT-AT ~DSEE, IntldA) B U=
VY (exon) 15 D a FU 44207 2 A5 ¥ v (aspartic
acid, Asp, D) 225 7'V >V (glycine, Gly, G) ~D § R & v &%
£ (D442G) Iw &k % CETP RIBFEXFHKES HDL-C MfEDORK
BThHY, BRACHENRRCRD SN TR th2 -
EREE Lz, £OME HDL-C i3, Intl4A RO ke
*hTEY 158meg/dl, ~F r A TEY 69mg/dl, D442G R
DR EELETESY 86mg/dl, ~7 = A TEY 9Img/dl
THo7¥. CETP R#Bwwk b VLDL, * = 1 7 n viiBEYy,
#¥X U LDL %o CE Bi2H4 L, HDL & CE gix#ins
2", £oRTCETP KB & 5V #EAMEBIABIRE(LY
LELDRI.

—7, BEERa VAT e - f1fE (familial hypercholeste-
rolemia, FH) ¢ LDL %4 (LDL receptor, LDL-R) BREwZL
DERLRELEY REBA = VAT =~ (low density
lipoprotein cholesterol, LDL-C) MfE% 2 L, BEEE, Exk
EBRECELRB L TR ROEELBEEERATH LI,
LDL-R (3839fBD T 3 7 Bh bir 5 —KEDIEE L T, D&
EFRFIOBREGOEREMBICHELEL, 18SEDO=%Y vin
blg h &K 45Kbp 12 K.&". FH o miE CHOL fHIZ+ EHESHE
TEREOW AR, ~7 v BEE TR 2EXEL, &% FHIX
S weh b OB CHOL MEDRHFEIZ L H, ~F = FH nER
KIEROBENREETHS. ~F = FH BEOW5Y%, +
® FH QR ELfEBIRERTETT2™, %4, = FH o
RBEBRERIFAC I AL BB S BN E R ERTH S
B, ~7 7 FH OREFEEIZS00AIC 1 A & B ERICED
b, ® LDL MfE & BEIRTE(LEE & OB BERERET 5
EFNVRBTHDY.

% HDL-C & BifELRR & DA DEFIT, Ar S
DIPRILEDD HH  DBFEFRECREZIA TS, Linl
ieh b, & LDL-C MfiE & & HDL-C MEE G LB S O BiR
BEERMEIC OV CTOBREIIZ L. ABF%IZ, & LDLC m
X8 T5~7 riEfthtt FH &, & HDL-C IMUE % 468
ETH~T AN CETP RBOAMEOME ) £ EHE
ROKH L FREORFC X h, CETP OfEF 2%, & LDLC
MFEDBIRE L ERIC RIS T HEA TR LD DTHS.

HERLUHE

. %

“&@ﬁ%‘ﬁ&%sﬁ, B FH @%\%ﬁ‘ﬁﬁ%&t[,f;, ~
TR gAY FH 288K Ry W & Lz, FH 0BW&k#Iz, &
HoDBUEED, b, 1) MLz L AT r -1
230mg/dl Ll - TRECEYRDHZ L, 2) —HENICARE
BhHh, m#EB=a VAT = —A 230mg/dl Ll ETHB L, @
CERDEMRET S 0L Lic. BREIC X b, i, REE (B
BARIOA/BLE, 35 2FRLT) #HE L, IBime

BEDI0NGLEL Ui, EEEEZ (FHE—100)X09 1 & hEf
B Lic., EERFIZEMEEOEE 140me/dl Lk E L, BoEE
REEAIOBRAE, 5\ 2UUEINE 160mmHg LI L, 35
WIRERERIAME 95mmHg L k& Lie. 7H L ABREABLX
MRECIVREYERL L. 2k, EBRREEESOCY
LT, 7249 2LBEEOEHE X 0 4 E I 150ZBIR
BTN ERICRT HREE Y, REECIE LT oMb 4 TR
27EL, £OAHEERHIRIEEISHK (coronary stenosis
index, CSI) & L7z,

.5 &

1. OERER L7 AEHORIE

1265 LA EOR R O, REEEEIcEn LnEyEas. o
BIREMEE, P Th 4 8 BRMBEE I BST 5%
ERALTORGRIIC TRE L. mE CHOL, TG 128 %
B T®9, HDL-C 12 ~-% Y v CaCl PR EEC% JISE L 7= .
LDL-C % Friedewald o 3% (LDL-C=CHOL—HDL-C—~TG/
5 IHEHLA®. 7HEH (A-1,A-1,B,C1,CI, E) 136
B EE: (immunoturbidimetry, TIA) TP HIE LI, V RER
(a) (lipoprotein (a), Lp (a)) i ELISA ¥THRIE L 72", HDL,/
HDL; o2 fu#f 20ul # X8 v 735, & BTREZECTER 1 B,
RWT 4 CT—IRATHE L™, 4-30% REM% XYV 720 0
7 ¥ F#' (Pharmacia, Uppsala, Sweden) T#kBj L 7= kB4
fFi2, 90mM Tris-HCl, 80mM boric acid, 3mM EDTA,
pH8.35 BB T 125V TI04M, 250V TI685EI10°C Tk
L7, kB, v b 2 ) —2% 55— CS9000 & (&
B, IH) CBELRFML, 10nm O FE T HDL, & HDL %
ik, BEHHLL.

2. DNA &7

1) CETP BEFEH (1 v} v v 140D GT-AT FE
(Intl4A), BX U=+ V150 DI2GC BER) DA 7 ) —= v 5

BAF DNA 2, b54 v X100 BEE® L b,
EDTA-2Na T L7z 10ml O REERIR MO [ mEk b L
. Fiedbb, 320mM v o BEHE, 1% S 4 b v X100, 5SmM
MgCl,, 10mM Tris-HCI, pH7.6 %4 {oRfRMIC T Ak Bk % 4 1f
S, HORIDIBE LCHUBkYEDY:. he T eFg
7+ — K (Sigma Chemical Company, St. Louis, USA) 1T Tl
b, 7=/—n ' Zmafriad:]) WWT1E, 2magil
LIAVTIAT AL 1)ICT2EHE L, B
SN BET ok, 25 1L THE 5% DNA & 10mM
Tris-HCl 1mM EDTA-2Na, pH8.0 W% # L, 260nm I 3sit 2
THERE & b BEEYRDE.

AV ErvIAD GT-AT R, 1 v be vIWCHEET S
HEA&RT, 14IA (5-AGC ATC TGC CTT GTG GGT-3) &,
1 v e v UOEREIIC—EEATER (A—T) ¥EA LY
14IB29 (5-CAC CCA GTT TCC CCT CCA GCC CAC ACA
TA-Z) D2BEDO T S4~-%Fw, =%V v 4% & D
166bp © DNA % H Y 2 5 - ¥ HEER G (PCR) 1= THIE L
7 RIS, lug ODNA %8688 & LT, 50pmol ES4
FA4<—, & 200umol DF A+ R 2 Lx <+ F (AGTP,
dATP, dCTP, TTP), 2.58{7® Tag DNA £V 2 5 — &

dithionitrobenzonic acid ; FH, familial hypercholesterolemia ; Gly, glycine; HDL, high density lipoprotein ;
HDL-C, high density lipoprotein cholesterol; HTGL, hepatic triglyceride lipase; IDL, intermediate density
lipoprotein ; Int, intron; LCAT, lecithin cholesterol acyltransferase ; LDL, low density lipoprotein; LDL-C, low



232

(Perkin-Elmer-Cetus, Norwalk, USA), 10mM Tris-HCI, pH8.3,
50mM KCl, 1.5mM MgCl, 0.01% €5 Fvhbicsh, $ x50
A4 /v (Sigma, St. Louis, USA) #inxtz. RIiE&#EE LT
13, 94C30%, 55°CB0F, T2°CI0FS T304 1 2 /L TIHEME L7z,

IR X #L/c 166bp © DNA WA %, Ndel #|[REESE (GIBC-
O-BRL, Gaithersburg, USA) ©37°C T 3 BEIME{LL, 3.0% D&
BE7 e —ALBEDT7H e —-2%3 ! Il TERE LYV
FMC BioProducts, Rockland, USA) T 8ImM
Tris-HCI, 83mM boric acid, 2mM EDTA, pHS8.0 (Tris-Boric
acid-EDTA, TBE) % B ABZER+F B L. 2 TFE~—
# — (X174 K DNA % Haell HIFREEE CHILLAL D !
WEERS, BH) dAEMCEBL, =FYvadm~1 FREL
M RAPHER L. EEFITIE Nde ] HIREEE CHINT S sy
DT, TDO PCR EHEFULEZD 166bp © DNA KA D AHER
HHEDIEK L, BREYZ L OEYILZ OBER TN E 1 138bp D
DNA Miihx5x%. 138bp BiA DARFEDONZ L D%k T
&t CETP kiR, 166bp & 138bp DA XD B L DE~
7 oSG CETP RBEREBLAE (R 1), TLERIEHRZ
hictk, 754 <— A L4 v e YUDEERIDEET (G
EBATF) ¥FH+5 754 ~— 14IBGT (5-CAC CCA GTT
TCC CCT CCA GCC CAC ACG TA-) 28D 751
~— %R\ THERRD PCR %17\, Rsal HIBEEE (FIX, X
BR) ¢3TCT3IRMMEIL L. Z0BETIY, EEFITIE Rsa

(Nusieve,

Normal allele

[ HURREESE TUOMT & Iz 138bp @ DNA KiF D452, §INF
iz JEd PCR EH L UAE XD 166bp @ DNA Wik D
RDBHLDEkEFEEEYE CETP KB, AHYED2L0%
~7r CETP RELRE L.

=%V 150 I Ak v AFR (D442G) K PCR 4IRE:
FUWrL Tk (PCR restriction fragment length polymorphysm,
PCR-RFLP) @ CREELEL"D, 54 =—i2, =%V V150
IARVAER (GERTF) B#T 5 EI5A (5-AGC AAA
GGC GTG AGC CTC TCC G-3") &4 v+ mrv15D 15B
(5"-AGG AGG GAG CCA AGC TGG TAG A-3) o 28ED
774 2=k ACTRABEDEHET PCR 21\, Mspl 4IIREE
(M) TITC T IREMM(LEE, Bl 2 & < PkEy, Rt L
FEYHR L. FEHATIE Mspl HIBRERTEI AL
JED PCR E#HEE UAEID 179p @ DNA Wrh O &,
Yk X7z 158bp O DNA WA DARD BN D b Dx ok TS
f&tk CETP K48, MH %2R D5 HDE~T = g4k CETP
REEME LIz, FLERIERINLE, =V VISOEE
BT T (AEAT) 28375 751 <— EISAA (5-AGC
AAA GGC GTG AGC CTC GTC G-3) & 15IB m 2@~
4 <=—%FAVTHERED PCR 217\, Sall #IBEEE (ZE
&, T TITC T IMEMMIL L. ZoBA TR, FHEATE
Sall HIFEEEE CHIMT S Auiz 158bp @ DNA Wi D ARED, )
Brahisntd PCR EH LR LAE XD 179bp © DNA ¥k

Mutant allele

Sequence 5'....CATGTCTCgtaagtg...3 5...CATGTCTCataagtg....3
Amplified
sequence ... CATGTCTCGTATGTG..... «.CATGTCTCATATGTG.....
Ndel site
4IA - T /141B47 N N He Ho He He M
_h ‘\\\ A-'-'-;l:——- r— r—— m m
YL s (3
Intrdn 13 Exon 14  Intron 14 |
' |
Normal allele l 83 i 185 bp -
Mutant allele | i = 138 bp
’ 138 47

Ndel

Fig. 1.
mutation (GT-AT).

Primer-mediated restriction map modification of PCR products used to screen for the intron 14 splicing donor site
Using a mutagenic primer 14IB47 and a reverse primer 14IA, gene amplification by PCR introduced an

artificial Nde [ site in the PCR product only for the G-to-A mutated allele, generating two fragments of 138 bp and 47 bp on
digestion with Ndel. Heterozygotes show double band of 185bp and 138 bp. To confirm the homozygosity or heterozygosity
in the region of interest, the other PCR-based assay was also carried out with a mutagenic primer 14IBGT and the l4IA
primer which create a Rsal site in the PCR products for the normal allele for intron 14 splicing donor site. N, normal; Ho,
homozygote ; He, heterozygote ; M, the molecular size marker of ¢X174 ds DNA digested with Haell.

density lipoprotein - cholesterol; LDL-R, low density lipoprotein receptor; Lp (a), lipoprotein (a); LPL.
lipoprotein lipase ; PL, phospholipid ; RFLP, restriction fragment length polymorphysm ; RIA, radioimmunoas-
say; TBE, Tris-boric acid-EDTA ; TG, triglyceride ; VLDL, very low density lipoprotein
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DHBD B DR EFEAGENE CETP RB, ML ED 5 B
Dk ~7 = CETP RBLAELE (K 2).

2) 7RV ABABBEROREE

7REX, 5FE 34KDa DERTH D, )V ABANTF O
BEOEEL, F472) REARMOFSICEH 2, 2058E
Fi27 R G-I, G BETFERABCEIORBHBIELL, 48
D=FY VLI H2EDT I JEBHSOEEREhA. FI23
HOMILEET (2, 3, ed) KL D, TORHBOE VI LD
E2, E3, B4 ORBBhiTbhs. 7HREOHER L E3 ThH
h, 112, I188&FED7 I VBB ENEFR T A+ = v (arginine,
Arg), ¥ A7 A v (cystein, Cys) TH 5. E2 12112, 158FE D
7B EDI Cys THYH, E412112, 158BHDT s
BB Arg TH5E. 7 REBRETFOFRE, 140—160FE D
TI/BITAF=V, VO VIRER, LDLR & DS E
LTEETHSH®. 7 REFEMDORAEIL, PCR-RFLP % ic
TfT o7z, Tiehb, F4 (5-ACA GAA TTC GCC CCG GCC
TGG TAC AC-3) & F6 (5-TAA GCT TGG CAC GGC
TGT CCA AGG A-3) D 2D 751 ~—% A\, Apo E
BEFO112, 1587 § / Ewdts, 244bp © DNA # PCR I
TRDO%EMHTHEIE L. PCR O&M1T, lug O8H DNA %,
%77 4 = — 50pmol, 10% dimethyl sulfoxide (DMSO), 10mM
Tris-HCl, pH8.3, 50mM KCl, 1.5mM MgCl,, 0.01% ¥ 35+ v o

Normal allele

Leu Phe Asp lle
Genomic DNA ,
sequence 5 ..... CTC TTC GAC ATC .....

......

...... TC TCC GAC ATC.....
PCR- C C ATC
amplified

sequence CTC GTC GAC ATC......

Sal t
D442G (Asp—+ Gly)
_ |
L
l Exon 15 :
|
E15AAorE15A{——> ————— <—-} 1518
|
|| Mlspl |
<Mutant| 211 158 E15A-1518
NormalF
Sall 179 i
Normai' } 1
< i 21 158 i E15AA-151B
Mutant' pe=s !
|
|

FETTHCTTESHEMERIcH, £ 200umol DFF+ 3 R 7
LA ¥ (dGTP, dATP, dCTP, TTP), 2.5 Bfr o Taq DNA
RY 2 F—~ERMML, 96C 14, 60C 145, T0C 2 T304 A
7N, IRFAFANEETCHIE L. I3 244bp 0
DNA Wii%, Hhal (f3t) $IRRBEEC37°C T 3 BERIIL L,
10-20% BUVT7 2907 3 FEA (T b —, BEH) #BEWT
TBE #EHi# T 125V TI50505%8), =5 v v avm<A gk
BLEMAREHRELL (K3).

3. CETP EHER L UEHOHIE

b CETP D CHKI257 3 /BaRHT 2 [P cER L=
SR —FEE TP2 # VTS SH A AT »A
(radicimmunoassay, RIA) B 12 X v, mig CETP BEaE
YlE L.

CETP &1, *H- 2 v A7 YA Y J Y =1 } (NEN Reserch
Products, Boston, USA) ¢ CE % #25 L7 HDL; %5 LDL ~
O CE OEEE L hHIE LAY,

1) *H-CE-HDL, D Egk

250uCi*H-2 vAF VALY 7 V=4 b, 4.66xmol 4R B ERIR
B7 4+ A7 7F 3 v (Sigma), 22nmol 7F 4k Kt
b b= %308 2 EDKIE T ER k£ 2 9 4 ¥ — Model 200
(Branson, Danbury Conn, USA) % Bl CMpR: L7- . X s
FEE, MiE ((kE>1.125g/ml) 50ml, LCAT FREH (14mM

Mutant allele

Leu Phe Gly lle

'

.....CTC TCC GGC ATC..... E15A-15IB
Msp |
...... CTC GTC GGC ATC..... E15AA-151B

Mspl Sall
N HeHo N HeHo M

__179
— 158 (op)

Fig.2. Rapid detection method for an exon 15 missense mutation (D442G) employing the mutagenic primer-mediated restriction
map modification. Using a mutagenic primer EI5A and a reverse primer 15IB, gene amplification by PCR introduced an
artificial Msp [ site in the PCR product only for the A-to-G mutated allele (D442G). Digestion of the PCR products with Msp |
generates polymorphic restriction fragments of 176 bp and/or 158 bp. Heterozygotes show double band of 176 bp and 158 bp.
To confirm the homozygosity or heterozygosity in the region of interest, the other PCR-based assay was also carried out with a
mutagenic primer EI5AA and the 15IB primer which create a Sall site in the PCR products for the normal allele for codon
442. N, normal; Ho, homozygote ; He, heterozygote ; M, the molecular size marker of ¢X174 ds DNA digested with Haell.
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Fig.3. Apolipoprotein E genotype detemined by Hhal digestion of the PCR products. At the top, a 244 bp of PCR-amplified
fragment using a primer F4 and a F6 primer contained the two polymorphic sites (codon 112 and 158). The fragments were
digested by Hhal, and the restriction fragments were resolved on a 10—20% polyacrylamide gradient gel. Below the gel is
shown Hhal restriction map for three common apolipoprotein E alleles. Hhal cleavage sites are indicated by arrows. Bold
upward arrows indicate the polymorphic cleavage sites. M, the molecular size marker of ¢X174 ds DNA digested with Haell.

Table 1. Allele frequency of CETP deficiency in unrelated heterozygous FH subjects and general Japanese men

Number of Number of Number of Total mutated Mutated allele
Group subjects  homozygotes  heterozygotes allele number frequency (%8)
(M/F) (M/F) (Number/2N) (95% CI)
Heterozygous FH subjects 288
CETP deficiency (Int14A) 0 2.(2/0 2/576 0.3 (0.1—1.D
CETP deficiency (D442G)' 1 /D 15 (10/5) 17/576 3.0 (1.9—4.9
General Japanese men 236
CETP deficiency (Int14A) 0 4 4/472 0.9 (0.3—1.9
CETP deficiency (D442G) 0 16 16/472 3.4 (2.3-5.1)

Int 14A, an intron 14 splicing defect of the CETP gene ; D442G, a missense mutation (Asp to Gly at the codon 442)
in exon 15; CI, confidence intervals ; M, male; F. female. 2N indicates the number of chromosomes analysed.

Table 2. Allele frequency of apolipoprotein E in heterozygous FH subjects with or without

CETP-D
G Number of Frequency (%) of Apo E allele with
roup subjects e 2 .3 . 4
FH 99 ' 5.6 80.8 13.6

FH+CETP-D 19 8.8 76.4 14.7
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dithionitrobenzonic acid, DNTB) # &% # A F T37C 168FEIK
mER. Lok, BEOB L85 8Lvr — & — 50.3Ti
(Beckman, Carifornia, USA) % B\ 7= 8858 (008212 € HDL, 4@
%187 . HDL: & X 50mM Tris-HCl, 150mM NaCl, 2mM
EDTA, pHT.4 RIGEE R THEH L.

2) CETP E¥:OfE

CETP Dffithe LC, 10f5FR L 40u OBEmBEY B
fo. BEMEWC, @E O THE% 250ug CHOL #41% LDL
(1.019< }t & <1.063), °*H-CE-HDL; (10—20nmol), 1.4mM
DNTB %#Mm%z, b 50mM Tris-HCl, 150mM NaCl, 2mM
EDTA, pH7.4 RIGARHHR 0% 5004l & L, 37CC 3 BefliE L
SRIGER. RIGEXEBE TS THEIER R, kT,
50mM Tris-HCl, 150mM NaCl, 2mM EDTA, pH7.4 KIS 8%

& CETP Rig%E 235

% 500p! Nz FBML, 3504l D~ ) v-MnCl-41MFE7 L7 &
VYEHE (~2Y v 1 FEAL, 2M MnCl, 20% £mE7 47 3 v
2111 4TES KT, TEBEH Y REHEL B ¥,
HDL SEOBEER L EGHEY v F L - g vy v & —
LSC-703 # (7 =2, ®F) THEL, RIEH & D% (dpm) %
ROTEUE Lic. eBEXEMRIZ3IEWNE L. ZOoRTIZ,
EEOBETEEOR0% LT OERNEXR G/ Ebhi., X
bz, RIA BCHIE L CETP EAE (1) © CETP EH%
B L CHIEM2EH LA,

4. HrEtaE

X'REic kb, ~7 = FH#, CETP XBAHBOBEENK
DRHERZHE L. MEKEE, 7RER, GXESEELT
—LECE 4847 (one way analysis of variance, ANOVA) %

Table 3. Lipoprotein lipids in heterozygous male FH subjects among Apo E genotypes

Apo E tvpe Number of CHOL TG LDL-C HDL-C [b Phenotype
PO T BEMOWPE  subjects  (mg/dl) (mg/d)  (mg/dl) (mg/d)) (%)
e 2/3 6 36220 160+37  275+21 55i4] . 33.3
¢ 3/3 44 320+ 9 158%14 247+ 9 42+2 29.5
¢ 3/4 15 34913  200+29  265+13 44:+3 46.6

All values are Mean£SEM. CHOL, total cholesterol; TG, triglyceride; LDL-C, low density

lipoprotein cholesterol (calculated by Friedewald
cholesterol. Type Ib phenotype were defined as
* p<0.05 by ANOVA.

formula); HDL-C, high density lipoprotein
if triglyceride levels were above 180 mg/dl.

Tabled. The levels of serum lipids, lipoproteins and apolipoproteins in 16 heterozygous FH families
Group f‘,"‘é'l"‘,:’;‘i a‘l’s‘ Age CHOL TG LDL-C HDL-C  Apo Ad Apo B Apo E
(M/F) (yr) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/di) (mg/dI)
Heterozygous FH 12 (6/6) 38+ 4 364+18 146+28 288+21 46:1:3] . 1263 83 179k 163 7.6t1.04
Heterozygous FH+CETP-D 20 (14/6) 42+ 4 332+15 " ** 112+12 25216 . ** 603 133+ 81t 157:!:141’ﬂ“ 5.8+0.51
Unaffected members 5 (2/3) 33+14 199+ 3 91426 131+ 6 506 122+17§ 82+ 6§ 4.6+£0.9§

All values are Mean+SEM. CETP-D, CETP deficiency : NS, not significant. CHOL, total cholesteral; TG, triglyceride ; LDL-C, low density lipoprotein

cholesterol (calculated by Friedewald formula); HDL-C, high density lipoprotein cholesterol.

individuals examined, 15; §, Number of individuals examined, 3. * p<0.05, **

F--D

89

#.

Number of individuals examined, 8; . Number of
p<0.01.

[j'r

IHD

[iT

6 IHD

IHD 7

—O ¥

—OEHD & @

AMI Ap 99 IHD

149 398 285 192 333 257

63 69 47 63 85

86 350 116 240 187

50 34 67 80 53

3/3 3/3 2/3 3/3 3/3

6 O =H 3.0.0, 1.0.0.66 ®,.

303 261 282 255 324 260 208 207 CHOL

222 40 43 50 58 120 69 53 TG

221 206 191 186 248 155 147 123 LDL-C

37 47 82 59 64 81 47 78 HDL-C

3/3 3/3 3/3 2/3 2/3 3/3 3/3 3/3 Apo E genotype
Fig. 4. Pedigree of the YK family. A plus sign denotes a deceased family member. The arrow indicates the proband.

Lipoprotein levels are shown by mg/dl

CETP deficiency heterozygote (Int14A); O, Normal.

Apolipoprotein E genotype were determined by the PCR-based method.
determined ; IHD, ischemic heart disease; AMI, acute myocardial infarction; AP, angina pectoris.

nd, not
P, FH heterozygote ; [E],
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v, ERMOBEZLBET 7.

B -

1. ~5n0 FH {Cé1+3 CETP RIBEDHEE

~5u FH 288F %4 v } v v140D GT-AT ER
(Int14A) D~F o LY 2FFR, =%V V150§ A€V AK
B (D442G) R EEABY 1 TR, ~T rEABEZIBFERICED
#o. ~Fu FH w5 IntldA & D442G o CETP BETR
FBOERESTHEERThLH, 0.3%L3.0%CADdbI, &
B-RBEM236R BT 5 —RADOHEEHEE (Intl4A 09%
D442G 3.4%) EMBECRD LAz (&R 1).

I.~50 FH (Cdit3 7REBEGRIOHEE & MiEREEK

~% r . FH 9% R BT %5, PCR et brhic7 RE®&
GHO 2, 53, ¢4 EATFOEER TN Fh5.6%, 80.8%,
13.6% Th o1z (F2). —F, ~Fr FH & CETP R#EEH
TRRICRBIT D €2, €3, ed BEAFOHEERXFhFNE.8%,
76.4%, 14.7%ThH b, CETP RBOEHEBRDIEV~T m
FH & 0Z@Ediehr 7.

~7r FH B#Mlicisit b 2/ 38, 3/3 8, 3/4 RS
F3MmiE LDL-C EixFhEhFiy 275121mg/dl (X £SEM),
2474+9mg/dl, 265+13mg/dl TH H BETIXIL LA €3/ 3 I
U e3/48, 2/ 3B CREERCH - E3). —HT
HDL-C {it = h Fh sy 55+ 4meg/dl, 42::2mg/dl, 44+3mg/
dlTh0 e2/3BET e3/3IB L LEEYAD L (P<0.05).
TG EIXEE TRV &3/ 3B L 3/ A B CHEEREMI
ot Fio, e3/4BTIT 3/3 Mt L LDL-C IIBETH
h, Ib 7=/ 1 3 mL7.

I.~50 FH &$40~5F0 FH &~50 CETP &iBO4A

BBl D MBS EAAK

~%r FH & ~F5 w1 CETP RBAHI6FR206I BT 51
# CHOL {1, ~7 = FH (FH %) T 364%18mg/dl
(X £SEM), ~7r FH &~5w CETP XEDEHt (FH+ =
VAT Y L= AFEREEEKIBIE (cholestery ester transfer
protein deficiency, CETP-D) #) T 332 15mg/dl, FRNIEFE
Bl (N #) T 199+3mg/dl TH -7 (F4). TG ERZKETF
hEh 146+28mg/dl, 112+12mg/dl, 81£26mg/dl, LDL-C {&
i1 F R Fh, 288+21mg/dl, 252+16mg/dl, 131-6mg/dl,
HDL-C {3 % hE# 46+3mg/d], 60£3mg/dl, 50+6mg/dl T
H-tz. FH ghic it U FH+CETP-D #T, LDL-C DEETIZ
7e\WAMETHEA %, HDL-C 0B B BEYRD iz (P<0.05).
7REACBALCREHEM TAZRERZRED bR o,

FERAENT V2 l RRICBTIE, FE GIFTBM) %
SHRZFCIL, ~F 7 FH E~F = CETP Xi8 (Intl4A) ©
Aft% 5 BIEE%, HDL-C 12 59-82mg/dl OEBEMATED bRl
(K4). FimE GOFBH) TFEHHREAE, FrEEROE
IR, BBREY L, AEHIROEMS, BURCEhEh
99, 0%, ERBIRDE—ARKICIO0NWIAEYRDI. ¥
T FEIRE ORI TLBHBRIC L DT L.

KEHRD~F7w FH FH &) 34, ~7» FH &~F =
CETP K&t (FH+CETP-D #) 44, ~7 = CETP &8
(CETP-D#) 161, RRAER (NF) 2 flo&nEEEER %
#E L (% 5) FH+CETP-D #® CHOL, TG, LDL-C,

HDL-C fEiz-Fh ¥, 330L£17meg/dl (X £SEM), 113+13mg/ .

dl, 246+18mg/dl, 60£4mg/dl ¢& b, LDL-C ik FHEI L

Table 5. The levels of serum lipids. apolipoproteins, and CETP in the YK family

TG

Number of

Specific activity

CETP
(mg/liter)

CETA
(% contral)

HDL-C Apo A-1 Apo B Apo E Lp (a) HDL.:»
(mg/di) (mg/dl)

(mg/dl)

LDL-C
(mg/dl)

CHOL
(mg/dl)

individuals

Group

(% unaffected)

(mg/dl)

(mg/dl)

(mg/dl)

ratio

M/F)
3 (/D
4 /2
1 (/0
2 (/D

92+ 7

%

73+12

97
100+ 5

*

]
)

2.5+0.0
1.8+0.1

*

1.2
2.2+

*

0.2

LDL-C, low density lipoprotein cholesterol (calculated by

1.0+£0.2  115+8
71+8

11.7+3.4
13.5+5.3

6.01+0.8

111+ 8 4.9+0.8

145421

1.3%0.1

]

112+ 6
158+12

46+7
766
73

273+39

193+18

116453
69+17

9

5
106+4

2.1
1.24+0.3

9.3
4.1x2.1

3.9

80+ 7 4.6+0.9

79

157
133+ 7

123
132116

53
58+11

556

!

All values are Mean+SEM. CETP-D, CETP deficiency : CETA, CETP activity: NS, not significant.

342+29
Friedewald formula): HDL-C. high density lipaprotein cholesterol.

283+18

Heterozygous FH

Heterozygous FH+CETP-D (int14A)

CETP-D (Int14A)

207
200+ 8

Unaffected members

TG, triglyceride ;

CHOL. total cholesterol;

* p<0.05, ** p<0.01 by ANOVA.
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YK family
FH N He He He He He He He He N N N
CETP-D Ho

N N N N He He He He He N N

7oL

HDL1

HDL2

HDLs

Fig. 5. The lipoprotein profiles of heterozygous FH with or
without heterozygous CETP deficiency. Lipoproteins
prestained with Sudan black B were separeted on a native
polyacrylamide gradient gel (4—30%). Ho, homozygotes
for an intron 14 splicing defect of the CETP gene; He,
heterozygotes for an intron 14 splicing defect of the CETP
gene, or heterozygous FH; N, a wild type. Homozygotes
for an intron 14 splicing defect showed markedly increased
and enlarged HDL, corresponding to HDL, subclass
(particle size, >12 nm). FH with a heterozygous CETP
deficiency showed relatively increased HDL, (10—12 nm)
to HDL; (8—10 nm) ratio as compared to FH without
CETP deficiency. Polydispersed but clearly distinct LDL
subclasses (IDL;, and LDL, were observed only for the
CETP deficient homozygotes.
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FH+CETP #THE TRV AME T A%, HDL-C i FH &
WL FH+CETP-D #CTHEEYRD. 748 A-1 X FH &
Wi L FHACETPD H#THELBEY B 7 (P<0.05).
CETP Z@#&, CETP ###iz FH+CETP-D #T FH Bt
LEhEh28%, 40% DEMER R - (P<0.05 P<0.01). *
7o, CETP REwHESS YV RBEABY REUAV T2V A7 &
FAEATHRE L (B5). ~F m CETP K4#BHICi2 IntldA ©
REFEREIZ EFEZ TIRioh o fodd, HDL, 48 o 5ty 7o 1
mE@Ebiz. —F, FH £~F v CETP REBO AT,
HDL. ZE QR HEINIBETH - 7.

V. ~5¥0 FH $40~70 FH &£~50 CETP REDS

GBIl 2REFR B OB

~7 8 FH &~7r CETP REAH2FI T, OHE
20, OEX SO, BHRBIREL 2 fleBoiz. F
B, HA R —FZXRi~7 = FH8HIR LT, BT
HOHEEOREFEEOEME YDA (FE6). LaL, B
E, BRABREORECEECELRDEd 7.

BBREY BT IN T B ~F v FH BHEIFIE B\ T,
CETP xHBo%&, 7 RERZE, miEKEE, 7+ L ARES
Botk, RERT (G, IEHE, BE), ERE, BOEED
BFED CSI RIS TEHEYRN L. 2LEMINC X 285 T
i3, M HDL-C X CETP REDEEH R FEE 51T,
CETP Xif» HDL-C BEX*RET I RAEF ThHoTo. BYE
12 HDL-C BEOEARRFChHo7 (%7). 7THEREHE L L
CMLORETFIC X 2 BIERE TR sr o7z, —F, CSI ##E
THATFIE, HDL-C REDHT, EHIREOCHFTH - 1228,

Table 6. Clinical features of heterozygous FH with or without CETP deficiency
Number (M/F) of subjects with
Number of c heart di Other atherosclerotic
Group subjects oronary heart disease events
(M/F) - -

Myocardial Angina No Aneurysm of

infarction pectoris symptoms abdominal artery
FH+Heterozygous CETP-D (Int14A) 5 (3/2) 1 (1/0) 4 (2/2)
FH+Homozygous CETP-D (D442G) 1 (/D 1 (0/D
FH+Heterozygous CETP-D (D442G) 16 (11/5) 2 2/0) 4 (2/2) 10 (7/3) 2 (2/0)
All FH+CETP-D 22 (14/8) 2 2/ 5 (3/2) 15 (9/6) 2 (2/0)
Heterozygous FH 88 (56/32) 21 (16/5) 18 (12/6) 49 (28/21) 4 (2/2)

M, male; F, female. CETP-D, CETP deficiency.

Table 7.

cholesterol in male heterozygous FH subjects

Multiple regression coefficients, F-values, and adjusted R square for serum HDL

Adjusted R square

Step variables Coefficient SE F-value
Total Increment
CETP genotype 0.299 0.105 8.06 0.121 0.121
Cigarette smoking —0.112 0.063 3.17 0.158 0.037

Heterozygous CETP deficiency and normal CETP genotype are assigned a value of 1 and
0, respectively. Cigarette smoking (currently more than 10 cigarettes/day), obesity (more
than 102 of ideal body weight), diabetes mellitus, and hypertention are also included as
variables. Apo E genotypes consisting in €2, £ 3 an € 4 alleles are assigned a value of —1,
0, and 1, respectively. HDL cholesterol is transformed to In (x) of variables. Intercept for

multiple regression is 3.607.
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Table 8. Multiple regression coefficients, F-values, and adjusted R square for coronary
stenosis index in male heterozygous FH subjects

Adjusted R square

Step variables Coefficient SE F-value
Total Increment
HDL cholesterol —12.407 4.937 6.32 0.073 0.073
Age 0.172 0.115 2.23 0.091 0.018

Heterozygous CETP deficiency and normal CETP genotype are assigned a value of 1 and
0, respectively. Cigarette smoking (currently more than 10 cigarettes/day), obesity (more
than 10% of ideal body weight), diabetes mellitus, and hypertention are also included as
variables. Apo E genotypes consisting in €2, €3 an ¢ 4 alleles are assigned a value of —1,
0, and 1, respectively. HDL cholesterol and triglyceride are transformed to In (x) of
variables. Intercept for multiple regression is 50.427.

30 -

20 -

csl
1

10 -

! OA

0 T T T {1
0 10 20 30 40 50 60 70

Age (yr)

Fig.6. Scatter-plot of correlation between age and coronary
stenosis index in heterozygous FH with heterozygous
CETP deficiency. In 105 male and 56 female heterozyg-
ous FH patients evaluated by coronary angiography, the
regression equations between age (X) and coronary
stenosis index (Y) obtained by assigning score (0 to 5) to
each 15 coronary artery segments were Y=052X—9.11 in
the male heterozygotes and Y=0.47X—12.54 in the female
heterozygotes, respectively (see reference 18). The CSI
scores in heterozygous FH -patients with heterozygous
CETP deficiency was largely plotted below the regression
lines in heterozygous FH. [], male heterozygous FH
patients with CETP-D (D442G); A, male heterozygous FH
patients with CETP-D (Intl4A); O, female heterozygous
FH patients with CETP-D (D442G). ——, male heterozyg-
ous FH patients (n=105); ------ , female heterozygous FH
patients (n==56).

CETP x4BOHLE, IEH, BE, HRK, anEOCEE, 7K
EBEE L OFBEREREYRD LMo (£8). b, ~F
r FHIREWTERTHEEINLS CSI 0EBER LI
CETP REEHFAAE T = o P LTz T A, 1064 2FI%ERE,
HEXNS CSIELIVEMTH -7 (K6). B\ CSI &RL
F2WD5 S 1 FUTREETH D, 72 TC ODEEXRD.
L5 1 FREETHD, 7K E2 BEHTH .

% =

AR CREBIREVE & BEBGROR5, & LDL-C M@
SER M L T A EERESR, FH o~7FaiEZdthl, ERUS
HDL-C MfE% b 7c bT@EWNESR, CETP REBEDO~7 =i
Bk E OGNz E T Y REHBR S O ERREB OB %
Fote. ~7u FHEBWTd~Fr CETP RBEEHHT3
Z LT, & HDL-C mfEx* 2L, —J CETP fi3k® LDL ~®D
CE O#HEMRHEA = & THxae LDL-C 2METF L, YV REH
ERAMBRELZ D FE LW Ex bR, LrL, B

LIEDRAEEIZ~Fr FH L 0EXED T, ~7 = CETP
RBIZ L AHBIREEOIFHERIL, £#FT2EEDOH LDL-C
M X 5 BIRE(CLOREFHAYBERBTDCRB-LEX DA
7z.

M HDL-C LBmMORBE L DA DHEREIZS S DEXR
W CHEOLNTHHY, KE2 VAT e—AHE T »s T A
D& 28 (adult treatment panel I, ATP-1) <X, M
HDL-C {& 60mg/dl L\ %@ fts ORBED A DREBETF L EH
L7z. HDL REiRE(LDERICK L CTHENER L Fo L
ELBNTWARED A H=X 2 ERETH 5. HDL DHE
REE(LIER & LT, mMEBIC T 5 HDL O EEMNIFRCRE
BOBLIEWER® S BT bh s, —J5, HDL EF D
CHOL R EB: bR CRETHRE2F T 5. ZhiX
CHOL MisR" & J1Th 2%, BIRE(LEMKE b CHOL %
FlEHAFRAYRET A A THBRE(LNTHSL. —F
CETP ¥ HDL » % VLDL ~ CE ##&%3+5. CE O
VLDL % X0 LDL ~D#ETEIZT ABEH V REAKNFO
CE BEx#BAIes"™, 7HEBEE ) AEAOFIC L 5 0EE
PEFLTWAB2LAFr—LET, tXEGEHESE
VLDL-4 ] £ 1V £ & B (intermediate density lipoprotein,
IDL)-LDL [ufie i, CETP DOiEMILIZBIREL, T7cbbE
i CEERDERY{RET2LDEEXLNS.

—J, FH®IF% LDL-R OBEFERIL, BHL AT
12, BASHDOMEE (receptor synthesis defective), AR Iz
BEX{A DM PN B E)DOBEE (transport defective), LDL-R ~®D
BEAHOBE (ligand binding defective), f&4& L7z LDL OHD
ALDEEE (internalization defective), V&7 2 —DOEFIHO
B (recycling defective) @ 5D KPI™ X h, FBEKHIT
FH 0BEfEEIZ LDL-R EoRECEE L h &S, F1,
LDLR BEICH OB EFREDEHFOFENREBINY, O
feb FH OBEENBRE Licofc b W OREL DS, YK FR
2313 %, LDL-R OFEFEFIIHEOL ZAHLM TR
7, CETP k#Eo&btc X v CETP g3 LDL ~o CE D
48 A\ D Mt LDL-C pMETF LAz &2, FH 0 BEE
RBECI - b DEHESID.

LDLR i2 CE E0#E7 IDL, LDL %W b ir &, M
CHOL fE% #ET 5", IDL 1 VLDL /0 TG @ LPLIZ &5
KBEWHTHAHH, 7HRELELRD LDL-R L 0&EFRMEY
L, Mk hERMNCRBENS. FH T2 LDLR 0RFEK
L0 IDL O~ DAL EEL, —F LDL ~OE®RITT
#L, L hid LDL-C {Ex LR X 2. L Lighb,
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FH iz 5% 87 LDL o CE O#EINIFRTcO7 v
CoA: T VATF R —)L}F VAT 25—+ (acyl-CoA:
cholesterol acyltransferase, ACAT) B DD TH % h,
LCAT f13k® HDL 5 CETP %A LicbDTHBEN, $5
WERFOHELY ST LD THHEMEIRETHS. ACAT
(2 CHOL %2 = AT NMUETHEERTHAH, & P TIRERF, 4
1B, BiREECHE L CHOL il X OBIREE(L & D&\ BIE
¥HLTWA. FTRY RER, 1 VLDL $ X0 LDL D
£, S, MBTE CHOL ORI, BifEE T CE Ok
BrBEERBEYE LTV A ACAT #HELLES o b, »~
AR R =, THF YL TE® CHOL O/NMNEMHLORI, FT
OEENEIEIZ R, VLDL, IDL, LDL 24EF LV AE Sk
FEIRE(LE & 7ch. —, CETP 0%/ 7 v —F At
£ CETP #EH%HE L& CHOL RAM A A X —T
3% VLDL, IDL, LDL #M&TF L, HDL 0, AR FLL,
b P TO~T SN CETP K#EH & Mis7s HDL &R & 7
5. K427, FH wwis\wT CETP E#MATEE 0. 51
ERL, IDL © CE/TG kR ERBLTWA I LE2HEL
729, ¥7z, LCAT &2 FH TIXTHELTH 9™, LCAT i
%o CETP &#28 FH w® T IDL, 0w\ Ti3 LDL o
CE B PABEHELTWAILIEBINS. AWRICE
T3 CETP &#E#1T HDL,/HDL, b 23R 8 L HDL thod
CE EoiEin, HDL O KN Fbx &, 2 5iTARNR
LDL-C DET 2R, ULosns, CETP %o CE @
Hesh 2t FH OBIREE( LM B Ed 5%, CETP iz 7 #B
EHVAREHD CE DETE b L, V REOEBTHEIR
Bl E LTFELWbORAZLEEPLRSE. 512
ACAT 7zb Uiz CETP fEH D& LDL-C MER T OME T
OERMEDIFINSD.

¥z, 7HRED ) XBARY, BRELECEEL 5L,
TREDEETFHECIIABET B8 5h, BRATIE
d BEFOHBMEEMES, MICHRATIE ef BEFOHE
BEHE  EBIRIF(LE & OBIEABE SR TL BT, 78
EiX LDL-R, LDL-R B342Z&E B (LDL-R related protein) ® V #
VIFELTHRE TCRRED) B ORBc EE 2 £
LT3 e2 4 F1X LDL-R ~DEARFEMTHSB 3 D
1%LLFTH b, ed 13 LDLR ~ORSIITETHBB—FHT
VLDL, # & 7 m v ~D@EMESRBEL™, “hb ) REHD
FNOE D AZ DA LDLR ORBEEMEIL, BRELT
LDL-C & LBIREE(Li7e U BB AKLR E 72D . 2 €212
BHETR LDL-C R LAEMETSH, REWER, BERF
BOERIEL D, 62 O LDL-R ~D M D EEIc{ETIZ L
9, VLDL BB ORI T i+ I B EIE Mm% R4
T5. FH @BV Th— AR KT 5 HRE L A7 AERE
By AEAERCHEY 525 L EbN 5™, APFRICH
WCb~7r FH B 4 #E4F T2 LDL-C, TG ED&(E
TRD, BREE(LIRAER S ) RBEEBRE e 570, L Lt
b, 2 BETFHITE—RATED SR TS LDL-C DET%
BOF, GLABETH 1. ~F 17 FH T—2Th &2 &4
FEd s TG150mg/dl LA LT VLDL/TG HA%0.35h Fic k&
L, Wb B-VLDL #ER L7 I MEERHEED i,
FH o= 518tk s WHHL &% 2 @i ) RESER
Ll D™, BEIRE(LO D R 2 B s = LRI A TS,
¥, TRERB< v AIELEL;, (£ CHOL &TbAHICH

EOBRE Ly XBIRBS 2 b o+ Lk, <
7 AT, VLDL BBM OMRMABIREL & OB BERICH
LT EMEBIND. FHIZ, L ehEHEAHT VLDL EE
HORBOBENZEDSh, LDLR BELFhic X% VLDL
BEYOREEEO S RBIRE(LO Y 2 7 BRI H L0
LEZLNRD, LLichib, 4E~F @ FH CBT 5558
AT CORBRE L RETHE, BE, IPH CBRERT
XA E AR T RERERIC L5 BEBREE TR
fo. 7HREREHO ) RAEAEBRROBIRE L s+ B8
RHA, RERT, MoEEEIROBELERTILEND
5HDEELRS.

—7%, FH T Lp (a) OBERED LR TV B89, Lp
(a) PEBIRE( L ODRBECH T RO EREAFCh oM E
SEERIHART VAP, Fir, MiF Lp () & 7 RE
BEHE OEE LR TRV, Lp (a) 28 LDL-R R3S
RBENESIPRARETSH O™, ik, LDLR EH% LR &
THHEERTLME Lp () 8L 52Dt nbd
BEha. —3 T CETP KHIT Lp (a) DETHEEED
TWwa2, FH & CETP X#EAEHF Lz YK BRiCH T,
FH ¥ & FH+CETP Ri88T Lp (a) DEXRD e o 1r.
Lp (2) DIRERBE COBRE L ICT LTI & b s BEH
DHEERLILS.

FH s HDL-C iZE[ETH BN, Zhit ke
AHETIOEETHED. ~ETHEAEN FH BE WHHL v+
FOTCOFNECLHWRETIE, 78 A 1 ORBITHE L EAE
T4 HDL-C O{EF £BE# 3% £\ 5. HDL i3 HDL, 5 EisME
TL, RR7 REWEL HDL W F2\EhnT5. 7RERE
1 HDL (335 VLDL BB L €7 2 — e TR A 3
LEZHND. ¥, CETP SR OEMILL 78 A-1 oR3
MECHFETHIDEELIND. BE, AV rV1dDk=E
#BE&{EM CETP KBTI, HDL, 4B L ABE 7 REXEL
HDL 2L T3 b™, HDL DRBLBENRTBR IND. L -
T, CETP %07 £ A-1, 7THEX M L7 CE ORBEE
EEELOLDEELLND,

e, BEFRYE, B#EMNFERDIZ, BERTFS HDL o
RFO W CRBIRECE B8y RigT. AFRT~F = FH
B kid s, £k, W, RE, CETP REOHE, 7 X£E
BER, BRFE, AOECHEDOLE BRI X 5 M
HDL-C &3 Li3T8%43, CETP K mE HDL-C % - A X
BHRARFTH Y, RELAMAE HDL-C 2 ETFT X 55K
FTHote. WEECTME HDL-C (412 HDL,) AMETF 32 &
SHEND DA, RED HDL-C wRiFTEHEIHEAORFT
BfizhTus L Bbhs. REETIZ TG MEE HDLCEL
DHBEMAEDHNR, 51 LPL EROETHREDSA T
%%, —75 CETP EH W RIET8E M, BEETE—%L
T, ¥, BEIENWOGREOEREFCH B M
% DBYIRBE( ML LDL OF{LfER™ & & iz HDL KRB~ 0%
E2E5LTw5. ~F e FH B¥r ki 5258, BH, &
f2, CETP X#E0HE, 7REREH, BRK, BOEDCE
&, M LDL-C, HDL-C, TG D& HFBMITIc L 5 CSI R
THE HDL-C L A%k, EREFOMFARDHH, BER
T, THREREZE, BREF, BLEOCBEI I IhoTo. i
CSl wRiz+#Ec, HDL-C CiEADEEIESh -0
L, CETP X#BoHEERFE A bhich »7s, CETP &I
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® HDL-C BEICHTAHEERNIBLEEIRTEHY, fil
DEFO HDL-C CT5HEC L h FRENBD LR »
hDEEL BN, ¥iz, ~Fr FH £~F e CETP X#
SH106R 2 GlR R E, #HEZIhD CSIEXEETH . 2
Fle SBTELETH Y, T 160k TG OBELRDA. FF
D1FE7THRED &2 BEHBTH-. I»T, ~7 =
CETP RIBTI23tE T2 REM®E LDL-C MW X 2 BIIRTE(L
OREFE Y B84 5t HDL-C OB IRE Lmslvem i+
e, HDL R~ FEr 52 2BRELOBEERFC LD
XL BRE(LIET Litb 0L Bbhb. KPR T YK F5%
TBWT, ~7F skl CETP K#B0 46 CETP 1
30%{ET L, HDL-C D LR b FrEd o7, B, mEHE
&4 CETP RBHMTARLRBD EA%K HDL-C LA L,
CETP #METF L4 ® LDL-C MmiEk & % BIREE( L O{ek
ER%ME L 50 E 3 A b5,

FE, VABARBL SO BIREEBI LT, A7y
AEABXC b EETYARER I EL IS v AV 2
=y 7T AR X AFEAEILERT, ThOBETFORE,
HU e VBT ARAEEREREORE AL
TETWS, 7HREXKE= 7 AV 2EfEL5, & CHOL T3
BECHBEOBIRE LY ABRRELSLEEW5 222,
FOBRELREOS M IBIRE(L &A™ WHHL v v¥, +
AL LABTHY, e M BT ABRELORELELS
X TEYEFALTHD. D7 HERHE~ Y A TOBIREL
i, 7TAREH A1 ORHEE, HDL-C O#inE & b BIREL
A EhBE™, —F, vt TOHREFHOEFALLLTO,
LDLR k= w 2" 3565, CHOL AT, BBELH
5 BIRIE(L A KBRS, BEBROASCRDHN DM, 7K
EX#E~ v A3 EBETIZEV. LDLR RBP~ v AR T RE
B Al »RBPERLIS VAT 2=y 77 Y ATOBIREL
MORERITF I CTWwigw23, FH © HDL -+ & B
OEOFBRELEOHECESTHLDOEELLRS. Eh
wid, 7HERE~< YA ERARIC VLDL RS OREIEE
LTA FH iwk\\ T, mEESEE CETP K#E, 5%
Zo v eo CETP HEH £ & 5387 HDL-C O
MPBIRE(LOER LI TE A HEE L RE L.

®

~5 m St FH BEvdge, ~7 = #4484 CETP
RBEHAOME Y REOEROBH L BEREXRF LUTO
"Ry,

1. ~5¥u FH e} 5~5r CETP RBHOEREST
BE—RADHEHEE L AFEECRD L.

2. ~¥m FH &~75 = CETP R#BDOE&HH (FH+CET-
PD#) oy REHAMAMT~F = FH #l (FH #) i L
CETP D{EFw X b LDL-C D{ETHEME%, HDL-C DERLS
Ex RS, ANCHBIREL EE L bR,

3. ~¥r FH &~% = CETP R#AD&H# FH+CET-
P-D &) OEERBITEE CIZ/e W Ai~F = FH 4 (FH #3) itk
UGB EOREBEEOEBMEELRDR. LrLaRb, BiE
DRAEFECERADIh e, ~Fr FH BRI 24EE
b X A #Etcid, CSIik HDL-C L&D, EiLEDER
BRHLN, B, BE, BRR, SLECHE, 7 REERE
W2 OEEHEBEYRDIeh 7. ¥z, ~7 = CETP R#E&
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BHEITIE, 10605 2 Bl R EERTHEI LD CSIEREMT
%’)7}2.

4. k&b, & LDL-C mEF T, CETP ETwE
3¢ & HDL-C MFETE ¥ LAY, SEEIRE L OREDRE
PHEITERZETH TR -oTeEELLRS.

B fis

MErkz sis, M5, ARMELB O 2 LCBMEN ZEHhc
BEAHBELELET. T, AR EEMEY, MIBTHEEL
TSR KSR 2250 B — S ORFE AR 7 S O N RIR = 34
COLLMEAFLET. TSR rHBRIEEE £ LESRAZE
EWMABEH - REH—FREOEL, RO HES T DNA ORluc
LBy RV RUAERE, RPATRCRHCZLET. ¥1,
BRELEALERAE- o ERgEEEE (MTRBRAR, Mhz
S @EHRIRBEAR), BREEELE EFRIREAR, FERRE
St (BERBEAR oL ET.
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Abstract

Low density lipoprotein cholesterol (LDL-C) is an independent risk factor for atherosclerotic coronary heart disease
(CHD). Conversely, an increased high density lipoprotein cholesterol (HDL-C) level (260 mg/dl) is a negative risk factor for
CHD. Plasma cholesteryl ester transfer protein deficiency (CETP-D) is a defined genetic cause of hyper-HDL-
cholesterolemia. On the other hand, familial hypercholesterolemia (FH) is a disorder caused by mutations in the LDL
receptor (LDL-R) gene, and is associated with premature CHD. In 288 unrelated subjects with heterozygous FH, allele
frequency of the splicing defect of intron 14 (Int14A) and missense mutation in exon 15 (D442G) of the CETP gene were
0.3% and 3.0%, respectively. Among 12 FH patients without CETP-D, 20 FH patients with CETP-D, and 5 unaffected
members from 16 families with heterozygous FH, serum HDL-C levels were 4613 mg/dl (MeantSEM), 6043 and 5016,
LDL-C levels were 288+21 mg/dl, 252+16 and 13116, respectively. HDL-C levels in FH patients with CETP-D were higher
than those without CETP-D (P<0.05), and LDL-C levels in FH patients with CETP-D were marginally lower. These results
indicate that the lipoprotein profiles in FH with CETP-D are relatively anti-atherogenic as compared with those in FH
without CETP-D. However, myocardial infarction occurred in two FH patients with CETP-D, and five FH patients with
CETP-D suffered from effort angina pectoris and/or coronary artery disease. Thus, the anti-atherogenicity of hyper-HDL-
cholesterolemia caused by a partial deficiency of CETP is insufficient to prevent coronary heart disease in concurrent severe
hyper-LDL-cholesterolemia in FH.




