(FH#EE2 61, 31~47, 1985)

(BE) & &% Cholesterol ester 7kfEyEM:DWFZE

% = E O
(W94 4 A27THZAD)

= =1

BIRE LI R b £ { EFET 5581 cholesterol ester THh 1, FDEFEMEEIZIT chole-
sterol esterase (EC 3.1.1.13, DIF CEase) 23E®E A& R~ LT3, J v FKEIR
homogenate # [ L LT, CEase {HI:DFSBEIC >\ THRE Lz,

Btk cholesterol ester (cholesteryl [1-14C] oleate) & U V8™ emulsion #3EE LT
izt %1, CEase {EMDOEW pH 1%, pH4.5& pH7.50 2 o0& bh, BiEFEEE L
T lysosome EZFICFELTHY, #%FiEE L LT microsome YT, KWT cytosol B4y
(105000 X g LiEHE4Y) ICFEfE LTk, B % acid CEase, 3% % neutral CEase & IEE,
U VHEE Ci% phosphatidylcholine 23 CEase i&#t#% Ef. &% 7, Cholesteryl oleate J&JF
2R12.5eM D L &, miEE, MiEEHE0.8mg/tube ¥ T neutrol CEase &% FH- X ¥77,
Cholesteryl oleate JBEF500pM L % 51X B HEO. 2mg/tube ¥ ¢ neutral CEase jE#:%
FS®72R, ZRLED MEORIMZECIFEEZET &7z, 72V #EH b neutral CEase
LT B,

Cholesteryl [1-14C] oleate % & ¥ Z % ¥ 7= reconstituted LDL #/ER LTS » b KENREE
homogenate & incubate L7zL Z %, pH4.51zM 7 cholesterol ester JRKIEIGIENRA BTz,
7 FbE i reconstituted LDL % 5 » FJEIE macrophage ¢ homogenate » incubate
Lick &%, pH4.50HZ cholesterol ester /KERIEMNSH Hhiz. DLEDZ 21X, LDL 2L
TEMRESHATIC LV Z £ 7z cholesterol ester X %3 lysosome T/AKESHZZ L EHEHIX
#, X 5IC neutral CEase DEENIAEMIC L 72 5 X7z cholesterol ester OKFETITWN
ZEEWREED, BEOLEWCL » T pH7.50KEEENEET 5 2 L IZERBOEERE
%5 cholesterol ester DKBICEE CH S Z L RIS E S,

Kiz neutral CEase O REIZEESHIT, T v b KEWE homogenate @ 105000X g FiE
IZHIB 3% neutral CE ase jE#: L, microsome 4y Triton X-100 & % incubate LCH]
#WbENTL % neutral CEase {Ef:DW 3 % heparin-Sepharose affinity chromatography iz
2T TEDOWEEZ LB L7z, W& & b heparin-Sepharose ICRE S 2 EFBFEELTZDT,
ZOWESNZESIT oW TI05000X g _E¥EH D neutral CEase JEME L, microsome 26
Rl L S cBEFRIC kT % neutral CEase % Hilg Lzt 2 5, Py REH CEENRE
ELZ o7y, HERY REHICEL - TEMRELL EF Lz, EILWERMENER - T
WaEEZ BT,

BRI LIRIC 2 DN 2 EFERRE & RIERO MR O T (LT, ATHREREMER) 2/EKL T,
Z v M KEIFR homogenate ZEESEYLE L LT cholesterol ester KEEZHIE L7z ALIEEERD
cholesterol ester LISV DESy— Y v i8E, iEAERS, WEEE cholesterol — %28k s ¥ % & cho-
lesterol ester KAFIEIEICEEIR A b, &) VIREOELRICX - TRELTEEREEI L
Tro ZDT L 335105000X g FiEIZHIRT % neutral CEase {E{13MIfENc lipid droplet &
LTI Uiz cholesterol ester MyKIEIZEIC LHEH L TW 543, microsome @ neutral CE
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ase EDEFIZHOVWTIRE SIRFTT2LERD 5,

AT BRIz 33T B cholesterol ester AR FDIFEMARICE > TEETHZ L, EHITA
THSEBRDVERIRES, cholesterol ester/) M J§HE emulsion D{ERIREICX > T cholesterol
ester JKARTEMEMNKEZ S BBIT5Z L » 5, cholesterol ester /K% AT 5 HEDIFIERRE
DOEDIZIE, Vi fEE, cholesterol ester DRI L BIREBOE(LERITH T LR TE S,
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THRREER, HHEE%

ER:E—% : CEase, Cholesterol esterase;

Acid cholesterol esterase, Neutral cholesterol esterase, Z/EDTE{EIREE, A

VLDL, Very low density lipoprotein; LDL,

Low density lipoprotein; HDL, High density lipoprotein; rLDL, reconsti-

tuted low density lipoprotein ;

F X

BIRERALE X, SR O=AER CGEMIEE, R
BE, DIERE) 095, RMIEREE L LIERED
2OIEHEICEE L T\ 5, BIRBELER, FEHEch
Teo CTEIERICET LT, BARET D L¥£L, &
DERE LD LD VDT, ZOFHOEENE
BULIN TV D o BIIREEALIE OIR BSR4 R, Mg aE
~OFRELE LAKIETH Y, MiEidHiiziss L
THEERERDLTICES, IEBEICILE T 2 EE X
cholesterol ester 32 LTEY, cholesterol ester &
FHOBEOBIIKEORETH S,

IV RT v VIEHIBEOBRKR SO E2 L LT,
BHBBIWERT v A FRNE LV ONEME L LTEEIZKL
TEDTERVETHD, L L2 OBERLERIH
IREBALEZ R LT LE D 2 L @B S TRD,
IREBALEERFSE O ORRBE L LT L AT v — L OGS
e T&7z, BIREBEMIATANIZIE cholesterol ester
HKfEE%SE (Cholesterol esterase, LL'F CEase) BfEfEL
THEY, KREEED cholesterol ester ILFFHHIR O BREIC
BELFERERLLTWE EEZ BN S, CEase IZoWn
T, ek LA ORFAPMZ b THDER, Zok
B R ORI 2B T 2 B8ic>nT, BERLTL
L—EL TRV, TOEEL LT, F—iciEic
X o CBEREVSRL D 2 L (FEBREMY - SR LEIER
SRt - BESRIRIFRIEDZER), HIC KBV Risd L
(% cholesterol ester DEIFEEHRE - EIERREDZE
2), Bl PESEE» Birsz bk (pH - ElE L 724
R OEIEDZR R L) BT bhb, ElEEEE
X e o TD cholesterol ester fSEI IS T
3 Y, cholesterol ester D/KE LGBk % fF¥E 7~ chole
sterol ester fAEI BRI I N T B, M TIX choleste-
rol ester ¥, TICEHE Y XEH (Low density lipo-
protein, DA F LDL) 12X » TEITI Tv 5, Goldstein

ApoC-1I, Apolipoprotein C-II

Hix, o LDL $10 cholesterol ester}23EhiREEE M
e LDL-receptor 4L, fiARNE VZ £h
U, lysosome TKMEENSZ LKV Z DEEI|HIEN
<® cholesterol ester DEREFFAHHL TWVWBZ L&
41T LDL-pathway & BB, Z® pathway O
|z X - T cholesterol ester BRI BZ Y chole-
sterol ester JLFEWL LER LD,

F 7z, EREWCN T, BIRLER LS D macro-
phage IZEBD IEEN AoNBZ eV HFET L T
%58, Macrophage #IEH# ® LDL & incubate LT3
macrophage |2 cholesterol ester DEFITBZ HAW
B, 7HF AL LT LDL & incubate 5% & LDL i
macrophage 12 & Y Z F£h, [FIFIC cholesterol @ ester
{EWBFCEL TELED cholesterol ester BEFE LIz &
BEEE N, ML LDL & macrophage O HE
PHFES TN 5910,

% Z T4 8], cholesterol ester JKEEDHEME 2 HFFET 5
Z LItk o T, BIIRBEICI T S cholesterol ester fuEfdD
BETH LML, T L7z cholesterol ester S/KEEE
NELDEPCOVWTRINTSZ LicLiz,

%77 v FREAR homogenate % BERIKL L TO
cholesteryl oleate & U 5% (phosphatidylcholine) D
emulsion &, @ LDL {2 & Y Z £k 7z cholesterol ester
ERAWTKBORT2BIE Lz, RIZT v MKEHR ho-
mogenate M5500Xg _FiE (post-mitochondrial frac-
tion) %105000% g, 604y3E LT, BB ICHET S
neutral CEase JEME L, YRIRE 4 (BEBIHE 4—lysosome
4y % O microsome [E4y) % TritonX-100& incubate
L CTHIFEIE ST K % neutral CEase G4 DOWE % he-
parin-Sepharose affinity chromatography 1277 C, W
EOMWEERN Lz, BIIREMEEICEIT S cholesterol
ester 1, iDOIRE—V VIRE, PN, B chole-
sterol —7n &L L LICEEIRE LCIEEL, 2Ol
OB DR L L LIBT3 e ARELICk»-

i
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Table 1. Lipid composition of lipid droplets in
fatty streaks and fibrous plaques.

Fatty Streaks Fibrous Plaques

Cholesterol ester 82.1+10.5* 60.8+12.6
Free cholesterol 4.9+ 3.1 13.0+ 5.0
Triglyceride 4.3+ 2.4 10.4+ 8.3
Phospholipids 8.7+ 5.9 15.8+ 6.0
Phosphatidyletha- 1.24£0.5  1.3+0.7
noiamine
Phosphatidylcholine 4.6+0.7 5.2+1.2
Sphingomyelin 2.2+0.5 3.8+1.5
Lysophosphatidyl-
choline 0.7+0.5 1.5+0.8
a. weight % (mean+S.D.)

THESNTNED, BIRELOTHBERE CH 5 fatty
streak O, T X VHEATZBRE TH D fibrous plaque
BT B8ROk % Table 1 1R719, JEEEk L [H
UHgEMRE bR E CLTFATIRERR L IESR) &5
L T35 v FKENK homogenate #EERK L LT, chole-
sterol ester KD T L BIE L XD X 9 7 cholesterol
ester DTFIEREVPKIHEIEICEETH 20120 THR
L7z,

KB HE

BESRIR DIERL

ERRTHE Lz Wistar-King #5 v b (KEH150~
200g) % 15Wsfifafete, WiEHRR L, KEMNREEHRIB I
D RBREIIR I BFES £ THIEET 5. 0.9% NaCl T-7c
DL, HMEEZ Yty M TEERIBRWZ. ~ Y 1Tl
BJ#%, 0.25M sucrose-5mM Tris HCI buffer (pH 7.4)
%z, Hiscotron (A &) CKEYF A4 XL, 10%
homogenate #{Efk L72o ZH%800Xg, 54EHELL
T EERBESRIE L LTV, U EOREIR TR T4°C
TITis o7,

Cholesterol esterase & DHED

Cholesteryl oleate (Sigma #), cholesteryl [1-14C]
oleate(New England Nuclear 50.6mCi/mmol), phos-
phatidylcholine (Serdary 1) @ 4% benzene ¥Hik#%iE
LT, ER[AETICHEHEEZRET S, T 212 200mM
NaCl /KWK EZINZ T 3 ~ 5 HHHBEHAHE (sonicate)
L7cb O IARIRE UTHWe, IBKE, 0.5mM
cholesteryl oleate, 1 mM phosphatidylcholine, 50mM
NaCl FU50ul ORI HRRD, 282004 Th 5,
37°C, 1204y incubation @@, benzene/chloroform/

methanol (10:5:12) B 2ml & 1mM NaOH 50
pl BINZCRIEZ LD 5, 1000X g, 15545E0LT, LE
DOKB L, TEOBRECHEET 20T, LBE0.5ml %
Triton toluene scintillation fluid & JEF1L T, oleic acid
OEEES liquid scintillation counter (LKB #) Gl
BUL7. [1-14C) Oleic acid #HWHETIT97%4
JBeBAT LTz, BERIER B % W BOSIR T LIE o B
BBIE, BEEHRED 1% T Th oz, HIEX duplicate
Tl o7,

AR Sy TS

5 v b aorta (intima & media) ?20% homogenate
%, 500X g, 1053#L0r LT, cell debris & ¥ JIRE 77
CEIN L7z, #0EiEZ5500xg, 3043330 L Cibiks
mitochondria H4y & LTEI L7z, %@ EiE#%14000X
g, 605 LTk lysosome W4y L LCHEIN L7z,
Z 0O EEZ105000X g, 604350 L TiLi#%% microsome
Eisre Lz,

ANTLREBEERDIER

Cholesteryl oleate, cholesteryl [ 1-4C] oleate, %

B cholesterol V(Sigma #), trioleoylglycerol (Sigma

) 4% ? benzene WK, phosphatidylcholine,
phosphatidylethanolamine, sphingomyelin, lysophos-
phatidylcholine (Pl Serdary #t) 454 @ chloroform
BikE BMLT, EBIATCEERE, 200mM
NaCl /A% N2 T56°C T 1 4y BEHLEL 2D
D%1000Xg, 15 syl Lic 2B L LTV,
ANTHEEERD cholesteryl oleate 7KEREDHIE
S N T REBERIE501, acetate buffer (pH 4.5)
¥ 721X Tris HCI buffer (pH 7.5) KU'T v bKEIR
homogenate 50pl #5750, @2E200pl & 1L T37°C,
12043 incubate U7z, KNEFOFIREOREIL, fatty
streak DO ANTEEERE o & &1%, HRE cholesterol
3.9¢g, trioleoylglycerol 3.4pg, phosphatidylcholine
3.7pg, phosphatidylethanolamine 1.0pg, sphingomy
elin 1.7pg, lysophosphatidylcholine 0.6pg TH Y,
fibrous plaque O ANTLREERE fiv iz & &%, #EEE cho-
lesterol 13.9pg, trioleoylglycerol 11.1pg, phosphati-
dylcholine 5.6pg, phosphatidylethanolamine 1.4pg,
sphingomyelin 4.1pg, lysophosphatidylcholine 1.6ug
THY, cholesteryi oleate 1% fatty streak &, fibrous
plaque & $1265.1pg (0.5mM) & L, RIGEIEDIHE
O#EfEIX, CEase HiEELFEETH S,
Heparin-Sepharose affinity chromatography
Heparin-Sepharose 4B X, Iverius & DOFETHER L
79, BERROER OB 72HET, 7 v KBk
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20 % Rat Aorta Homogenates

centrifuged at 800xg for 10min
Supernatant

centrifuged at'5500xg for 10min
Supernatant = Fraction A

centrifuged at 105000xg for 60min

Supernatant Pellet

suspended in 5mM Tris=-HCl(pH 7.4)
= Fraction C

= Fraction B

+ Triton X-100 (final 0.1% )

incubated at 0°C for 1l0min
Fraction D

centrifuged at 105000xg for 60min

Supernatant Pellet

= Fraction E suspended in 5mM Tris-HCl(pH 7.4)

= Fraction F
T

Subcellular fractionation of rat aorta
homogenates and treatment of 105000
X g pellet with Triton X-100.

(NIER O HE) 020% homogenate Z{ERE L, Fig. 1
Ry & 9 i lEFF CHIME S 21778 » 72, Homogenate
%#800xg, 104y L7c EiF£5500X g, 105301, &
D L#E% Fraction A +5, 2 #105000Xg, 60433
D> U7 k&% Fraction B LT%, 105000X g JLIKE Sy
%#0.25M sucrose- 5mM Tris HCI buffer (pH 7.4) I
BilESY=L D% Fraction C T 5%,

ZhE Triton X-100 (RAEEE0.1%) L& biz0°
C, 104y incubate L7=®DbH, 105000X g, 6043HEL L,
% D &% Fraction E & L, LIEHE 4y %6 U buffer i
Bi#ELZ L D% Fraction F &%%, Fraction BRRO'E
% heparin-Sepharose affinity chromatography (Z74>F
Jz. Fraction B#72iX Fraction E#FjL > T5mM
Tris HCI buffer (pH 7.4) T¥EH{L L TV 7z hepa-
rin-Sepharose LBfILTH T Hiz2oH 5,

715 L@ 5mM Tris HCI buffer (pH 7.4) ©®0.5
M NaCl-5mM Tris HCl buffer (pH 7.4) ®0.8M
NaCl- 5 mM Tris HCI buffer (pH 7.4) @1.5M NaCl-
5mM Tris HCI buffer (pH 7.4) # Z DJEICHWTE
BH L7z, Neutral CEase {12 F T Mo 2ED T, B
FKOWEORFICHA W, 7720 bRHT 2EARE
280nm DWRIEEE THIEL 7=,

Y REEOSRE

bt MRV REHE, FEEEROBREA D DRI
L 7z 18 % v T, Havel 520058 CRELEE Vv
THyE Lic, HEO0.95~1.006DE 5% WKILE U RE
B (very low density lipoprotein DA F VLDL) 1.019
~1.063% EHE Y KZEH (low density lipoprotein, L
T -LDL), 1.063~1.21% & E Y A& A (high densi-
ty lipoprotein, PLF HDL) L L7z, &Y REHIIL,

Fig. 1.

E

5mM Tris buffer (pH 7.4) T&ET L CERIZH W,

C- 7 REHIZ, Jackson 62D FEET VLDL 554
BERSRLL 72,

Reconstituted LDL D&%

Krieger & D5 #:2IZ X - T cholesteryl [ 1 -14CJole-
ate & LDL |2+ 9 Z ¥ T, reconstituted LDL (DL
TF rLDLYZ2/EpE L7z, 0.3mM Na-EDTA T&E#Hr L7z
LDL (1.9mg EH/600p) #25mg 0P % HA ETF 7
v IR, BUEEEEL, 5ml @ heptane 2 1% TIRE
#—10°C I 1 fRE L, 4°C T2000rpm, 10533&EL>
LT EHBEEZRET D, (LBIZEY 5ml @ heptane 21
2T, —10°C CIREBMBERLOBEL < ViET, i
i<, cholesteryl [ 1-14C] oleate (6 mg 2600cpm/pl)
251 heptane % MZ T IEEEMHE—10°C 1290557K
B15, EFK[MTIC heptane #BELEDL, 1ml
?10mM Tricine buffer (pH 7.4) %1% T 4°C 240
KefEIA Bt 4°C T2000rpm, 1040@0LL, Z0EEE
12000rpm, 204330 L C E{EIC rLDL %[BT %,

7 v MEEE macrophage DFHE

F v MBEJIR macrophage 1% Goldstein HP D5 EIC L
> THRE LT, 50ml OWREABEREIKE, 16RH #E
BLETy FOBEICEA, 08BICHF—F M TZ
NEEINT 5, 400Xg T540RLODL, ikE, 10%
U VIR RIIEN Hanks IR LBEML T, WEFY +— L
CAND, 95% 0:-5% CO: TFTir37°C, 1204y incu-
bate LT, ¥¥— VIERAELAELELY, 0.25
M sucrose- 5 mM Tris HCI buffer (pH 7.5) IZ¥2#EL
T glass-glass homogenizer 5 f:f# homogenize L
7zo

Acetylated rLDL oDFf#k

Acetylated rLDL X Basu b D5 THREL 229,

FitE cholesteryl oleate % & ) Z %% 7 reconsti-
tuted LDL (BH&1.0mg), 1.5M NaCl 0.1ml, #if1
EEfR N U v AKEEHEO. 1m]l 2{BFaL, ice-bath W
stirring L, T ZICEKEEERZ 24 S50, o< W
T, KRBRIE D BDECRFRT, BTE00T, &b
123045 ice-bath H1'T stirring +%, Z#%0.9% NaCl
5mM Tris HCI buffer (pH 7.4) Z# L THEHL T,
acetylated tLDL & L7z,

rLDL H D cholesteryl oleate 7KARGEMEDHIE
RSHE X304l @ rLDL, 50pl ©200mM acetate buffer
(pH 4.5) F£7213200mM Tris HCI buffer (pH7.5)}%
U501 @ macrophage homogenate (E721Z7 v hD
aorta particulate fraction) 872V £E% 200pl L L
770 ISR @ cholesteryl oleate JEEF{30.5mM T,
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50-200pxg @ LDL BH% & v, 37°C, 12047 incubate
L7co RIEEILRUZE R O#fFiE CEase EHERIE
DHELFRETH S,

EHE

EHEEIZ Lowry 620 FHET, 7 VI albumin
BREEL L THWTHIEL .

= B AL K

Cholesteryl [1-14C] oleate & phosphatidylcholine
? emulsion #FEHE L LT, 7 v + KEHRD homogenate
@ CEase #EMZHIE L 4R % Fig. 2 ~Fig. 5 TR
T

Cholesterol ester KARR I BfID 3 FfE & T EAR
WERI BNz, F7- homogenate DEHEO.Img ¥ T
ERERH BTz,

Acetate buffer, phosphate buffer KX Tris HCl
buffer % fHv+T pH 3.5~ pH 9.0% T» pH DEE%L
Bl Z A, pH 4.5 0 pH 7.5D 25D peak &AL
Wiz (Fig. 2), HFIAEICX Y, KEHR homogenate
%43 LT, pH 4.5T CEase {EMEZBIET % & lysoso-
me HEGIZHRAIEMD, pH7.5THIET % & microsome
W REED A b (Fig. 3), pH 4.50 lyso-
somelZ H3ET % CEase 7&M % acid cholesterol esterase
(LLF acid CEase), pH 7.5 microsome ZH3E3
% cholesterol ester 7Kf#EM:% neutral cholesterol
esterase (JLF neutral CEase) &IFEE,

Fig. 4 2 HBREDREE % 7T, Acid CEase, neutral
CEase & %12 Michaelis-Menten BlOH#Z R LTz, %
2 Km fEix, 19sM KO55:M Th -7z,

Fig. 5l @A DY) » JRE D #2% 7”57, cholesteryl
oleate LA DY VFE & T emulsion Z{ERLL 72,
pH 4.5 pH 7.5& %12 phosphatidylcholine % v 7z
L ZICTEMD R B E L, phosphatidylserine 32 fLic ik
V72, Phosphatidylethanolamine, sphingomyelin T
i¥, CEase {EHEIZIZ & A ERD LI o7c, LFOE
B&1%, & ->-3% phosphatidylcholine # F{v 7z,

Table 2 IZfE & @%E@}%ﬁ@éﬁ#o pH 4.5® CEase
DOiEMT FeCle Jt U8 BSA ¢ EHF- L, CuCly, SDS (So-
dium dodecyl sulfate), N-ethyl maleimide, Triton
X-100THEF L7z, pH 7.50 CEase JE#i3 MnCls,
EDTA, BSA TLEH L, CuCly, FeCly ZnCls, SDS,
N-ethyl maleimide, Triton X-100T{&T L7z,

Fig. 6 |12 CEase 12T MG &hH %73, chole-
steryl oleate %5 500pM ® & &, acid CEase [ZIMiFD
WITCIEMEPMET L7edS, neutral CEase T, MiEE

y

5

{(nmoles/mg protein/2h)

Cholesterol esterase activit

(=]

1 1
8 9

Fig. 2. Effect of pH on cholesterol esterase
activity. Experimental procedures are
described in the text. Acetate buffer
50mM (pH 3-5), 50mM phosphate buffer
(pH 5-8) or 50mM Tris-HCl buffer
(pH 6.5-10) was used to assess enzyme
activity. Postnuclear supernatant (0.05
mg of protein per assay) was used.
Incubation for 120min at 37°C.

—pH 4.5 pH 7.5

N
o
T
¥

-t
(o]
Lf
I

Cholesterol esterase activity
(nmoles/mg protein/2h)

nuc mit lys mic cyt nuc mit lys mic cyt

Fractionation of rat arterial wall (media
and intima) by differential centrifuga-
tion. The number represent total enzyme
activities of cholesterol esterase in each

Fig. 3.

fraction.

FE0.2mg/tube £ CHIEME LR I®, ZhllETIR
EEMET Lz, 12.5 M OFEEEE TIX, neutral
CEase &M, MmyEEMAEO.8mg/tube FTEH Lz,
Neutral CEase {233 21f1iF (0.2mg/tube) OFHFE L,
HEREOBMFRZ Fig. TITRT.

Cholesteryl oleate 23100xM LT T, fiiEix CEase
EMe PR SR, 250uM DL BT, M CEase {&H:
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2 Apparent Km =19 uM
14 T '065

Vs

o Tr T T T T
25 50100 200 400 800
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3

Cholesterol esterase activity
(nmoles/mg proten /120 min)

Apparent Km = 55 uM

1 v rIrrrr
/ 005
Vs

TT T T T T
2550 100 200 400 800

Concentration of cholesteryl oleate
(zM)

Fig. 4. (A) Effect of substrate concentration
on acid cholesterol esterase and (B)
Enzyme
activities were determined with the
postnuclear supernatant fractions (0.05
mg of protein per assay) ;

was for 120min.

neutral cholesterol esterase.

incubation

ERTEER,

Fig. 8 iz VLDL, LDL, HDL @ CEase Zxt34%%)
B% 7%, Acid CEase (%, 1.5pg/tube » VLDL Ti%
MR ER L2, #hll ko VLDL (3G 8 ST
¥z, LDL LG BEKT &8, HDL i K
TF &¥72, Neutral CEase {%, VLDL, LDL, HDL iz
X o CIHEHWSBE FA Lz, Wiz LDL H1o chole-
sterol ester D/KMEIT DOV THIRET L7z &% cholesterol
ester (cholesteryl [1-%C] oleate) # LDL 2k VY Z
F 7% reconstituted LDL (tLDL) &, 5 v b KEHRD
homogenate DEERIE 4T & % incubate L T choleste-
rol ester /K& HBHF LTz, KEE homogenate DIF
BiE 4512 & B rLDL H1 0 cholesterol ester D7KfZE1%180

E

404

Cholesterol Esterase
{nmoles/ mg prot./ 2hr)

40

301

20

Cholesterol Esterase
{ nmoles / mg prot. / 2hr )

Fig. 5.

Table 2.

pH 45
A Phosphatidylcholine
Phosphatidylserine
Phosphatidylethanolamil
== — EpRiRpemybiin oo
05 1 2 4
pH 7.5
B Phosphatidylcholine

Phosphatidylserine
Phosphatidylethanolamine

R ::'. Sphingomyelin
05 1 2 4

Concentration of Phospholipid
(mM)

(A) Effect of various phospholipids
on acid cholesterol esterase. The sub-
strates were sonicated mixtures of cho-
lesteryl oleate and each phospholipid.
The assay procedures are as described
in the text. (B) Effect of wvarious
phospholipids on neutral cholesterol
esterase.

Effect of various substances on the
activity of acid and neutral cholesterol
esterases. Experiments were performed
under standard assay conditions. The
substances were added to 5 mM Tris-
HC! (pH 7.4) buffer.

Relative Activity®

Addition

pH 4.5 pH 7.5
CaCl: (1ImM) 115% 96%
CuCl: (ImM) 38 0
MgClz (ImM) 109 83
FeCl: (1mM) 152 28
MnCl: (ImM) 109 155
ZnClz (ImM) 86 0
EDTA (ImM) 125 142
SDS (1ImM) 13 2
BSA (0.5%) 145 192
N-ethyl maleimide (ImM) 99 15
Triton X-100 (0.1%) 27 18

a. The results are expressed as relative activity
as compared to the control with no additions.
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C.0. 500uM

200

%Activity
]
o

300 C.0. 12.5pM

200

%Activity
)
o

1 i

L 1
(o] 0.2 0.4 0.6 0.8 Fi g.

Serum (mg protein/tube)

Fig. 6. Effect of serum on rat arterial wall
cholesterol esterase activities. Micro-
emulsions of cholesteryl oleate and
phosphatidylcholine were used as
substrate.

Bl serum(-)
B []serum(+)

0
T

£
!

[
T

N
1

-
I

Cholesterol esterase activity
(nmoles/mg protein/h)

50 100
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Fig. 7. The effect of serum (0.8mg protein per
assay) on neutral cholesterol esterase
at various concentration of cholesteryl
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Effect of lipoproteins on cholesterol
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(A) acid cholesterol esterase

(B) neutral cholesterol esterase
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phosphatidylcholine

_____ incorporated into LLDL

Effect of pH on the hydrolysis of
cholesteryl oleate in rI.LDL (reconsti-
tuted LDL) by a particulate fraction
of rat arterial wall homogenate. Ex-
perimental procedures are described
in the text. The final concentration
of each buffer was 50mM and each
assay mixture contained 0.1mg of

oleate. .
protein.
SE CHEBHENLAR DN, EhEOOEHEIT200pg £ 5w MERA HEH L 72 macrophage @ homogena-
CEBER L DL, Fig. 9IRT X 91T, = OKER, te 12X % acetylated tLDL H1 ¢ cholesterol ester /Kf#
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Fig. 10. Effect of pH on the hydrolysis of
cholesteryl oleate in acetylated rLDL
by a peritoneal macrophage homoge-
nate. Experimental procedures are
described in the text. The final con-
centration of each buffer was 50mM
and each assay mixture contained
0.2mg of protein.

Released FFA (nmoles/mg/h)
o W

BH BT, Fig. 10lRT X 512, = oAMIL, pH 4.5
IZME—> peak A SRz,

Neutral CEase Y’é’f@&i, 7 v P KB homogenate
TIX, 105000Xg FiEicd, 105000X g PhIemE 4y (ks
B4y LR b, BRE4Y% Triton X-100& in-
cubate 35 & neutral CEase iEMBAIELEhTL B,
105000%X g FEiE®D neutral CEase & FEKIE YD neu-
tral CEase OMEIR%E gL 72,

Fig. 1 1&R73 X 5 REF CHlasE & 17700 KBk
homogenate {EREH 2105000 X g FiFICHEREL T A H
4y (Fraction B) &, HhIE4y% Triton X-100 &
incubate L CHR]E L ST K BEEFHIE M (Fraction E)
BH LTz, KBS OEMS Table3 1757+, 7 v bk
Bk 20% homogenate #5500Xg 10 43l Lz |k
% (Fraction A, post-mitochondrial fraction)® neutral

E @t

CEase {&M:%#100% & L7z & &, Fraction A %105000%
g 60 GRHELT S &, BERIEMED 137 %45 LEE I
HE L, 6.6% 2 TLIE /7178 biviz, Z OILIRE %
0.1% Triton X-100& 0 °C 104y incubate L7zD %,
105000 g, 60533RLT 5 &, ZDEERIEMED100%2% -
1M 4y (Fraction E)IZ, 132% 23RBS IR Lz,
Fraction B & Fraction E % heparin-Sepharose affin-
ity chromatography 2 iJ72& 25, ZH¥h hepa-
rin-Sepharose IZE SN WES L, BE SN TO.5M
NaCl CHH NI\ HCHT bz, Fig. 11 A,
Fraction B @ chromatogram #7539, 2-2® peak A%
ANz, FH—D peak X NaCl #&F /> 5mM Tris
HCI buffer (pH 7.4) THH 3 %, heparin-Sepharose
CRE SN WES (LT peak Is LIER) T, H=D
peak [30.5M NaCl-5mM Tris HCI buffer (pH 7.4)
TWH SN DHE S (peak IIs LIEE) Th B, v TIT
72 0720.8M NaCl-5mM Tris HCI buffer (pH 7.4)
£1.5M NaCl-5mM Tris HCl buffer (pH 7.4) TiF
CEase {&MEIZEH S 20>z, Chromatography 2
P TZEAD46%2S peak Is {2, 23%7° peak IIs (2R
B b, BERIEMED42% D Is 1T, 6%} peak IIs 12389
bz, Fig. 11BiZ Fraction E (Triton X-100iZ X »
CTEERIE D bRk & iz CEase) @ chromatogram
T, 200 peak A bz, H—D peak 1%, he-
A Sh i L Z2Esy (AT
peak Ip L FEXR) T, =" peak 130.5M NaCl- 5mM
Tris HCl buffer (pH 7.4) THHEEIWSES CLTF
peak IIp LPFEX) TH B, KV TI{T7 »720.8M NaCl-
5mM Tris HCI buffer (pH 7.4) ¥1.5M NaCl-5mM
Tris HCI buffer (pH 7.4) Tl CEase EHIZHBHE
2T T2 BE D 90% A%
4 %% peak Ilp IZFED Hh, BEFREM D11
%2> peak Ip Iz, 48%%° peak Ilp I288® Hiviz, PLE

parin-Sepharose

iz o7z, Chromatography
peak Ip iz,

Table 3. Neutral cholesterol esterase activity in each subcellular fractions
of rat aorta homogenate. Fraction A to F refer to that descri-

bed in Fig. 1.

. Protein Specific activity Total activity % Recovery
Fractions
(mg) (nmol/mg/h) (nmol/h) (%)
A 87.3 5.36 468 100.0
B 68.0 9.41 640 137.0
C 20.6 1.50 31 6.6
D 20.6 1.35 28 6.0
E 8.5 3.26 28 6.0
F 19.1 1.94 37 7.9
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Fig. 11. Affinity chromatography of neutral

cholesterol esterase on heparin-Sepha-
rose. (A) Affinity chromatography of
neutral CEase in 105000 X g supernatant
fraction of arterial wall (Fraction B in
Fig. 1). Fraction B was incubated with
heparin-Sepharose and eluted with 5
mM Tris-HCl (pH 7.4), 0.5M NaCl-
5mM Tris-HC1 (pH 7.4) and 0.8M
NaCl-5mM Tris-HCl! (pH 7.4) succes-
sively. (B) Affinity chromatography of
neutral CEase in particulate fraction.
Pellet fraction of arterial wall homo-
genate was incubated with 0.1% Triton
X-100 at 0°C for 10min and was cen-
trifuged at 105000Xg. The resultant
supernatant fraction (Fraction E in Fig.
1) was incubated with heparin-Sepha-
rose and eluted with 5mM Tris-HCl
(pH 7.4), 0.5M NaCl-5mM Tris-HCl
(pH 7.4) and 0.8 M NaCl-5mM Tris-
HCl (pH 7.4) successively. Unbound
fraction and bound fraction in Fig. 11A
were designated as peak Is and peak
II,, respectively. Unbound fraction and
bound fraction in Fig. 11B were desi-
gnated as peak I, and peak II,, respe-
ctively. '
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Fig. 12. Effect of lipoproteins and C-apoproteins
on the activity of neutral cholesterol
esterase which did not bind to heparin-

Sepharose.
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Fig. 13. Effect of lipoproteins and C-apoproteins
on neutral cholesterol esterase in bound
fraction to heparin-Sepharose.

D% peak (peak Is, IIs, Ip, IIp) @ CEase {&EITD
T, VLDL, LDL, HDL, apo C-II, apo C-II-1
DR E Et Uiz, Fig. 1213, peak Is & peak Ip, A
% heparin-Sepharose IZE S g WSy OEESRIZH
T2Y)REH - TAREHOHRE R, VLDL, LDL,
HDL 13 peak Is ORESEH{ES L&, peak Ip OB
FHEE L b T R &% 7%, Apo C-TITi%, peak Is &
peak Ip DFEH DOEEREFHEMEL KT &, apo C-II-11
25pg/ml OYRETHE OBEREES LA-S ¥, Fig. 13
1% peak 1Is XU} peak IIp (heparin-Sepharose IZHE
ENTESY) OREREMEICHT S, VKREALC-THK
BEAOEREZ TR, VAEHRD, C-7THREHD, peak
IIs DEESRIEMICIZZIR L 2o 1245, peak IIp DEESR
EHZYRBARR X > TERHIC LA Lz, LDL 25ug/
ml CEERIEMIT470%12, 50pg/m] T460% IZHM L 7z,
HDL 25pg/ml CEEREMIZ305%1Z, 50pg/ml T285%
WZHMM L7z, Apo C-I1ix peak IIs DEEREHZET X
/72703, apo C-M- 1 Z&IEVnh 5Tz,
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Table 4. (A) Cholesterol ester hydrolysis on

omission of various lipids from artifi-
cial fatty streak mixtures.
(B) Cholesterol ester hydrolysis on
omission of various lipids from arti-
ficial fibrous plaque mixtures. Artificial
lipid mixtures were prepared by mix-
ing various lipids simulating compo-
sition and relative ratios of lipids
found in fatty streaks. One component
of lipids was omitted at the time of
preparation of substrates and the de-
gree of hydrolysis of cholesteryl oleate
was compared. The concentration of
cholesteryl oleate was 0.5mM.

(A)
% Activity
pH 4.5 pH 7.5
Fatty streak mixtures 100 100
minus free cholesterol 97 96
minus triglyceride 88 81
minus phospholipids 34 24
(B)
% Activity
pH 4.5 pH 7.5
Fibrous plaque mixtures 100 100
minus free cholesterol 63 60
minus triglyceride 84 42
minus phospholipids 42 69

WIZANTIEEKICOW T OERERER~%, Fatty
streak DOJFEER L B CIEEME DN TIEEBK L, fibrous
plaque DJFEIK & A UARBMR O A TIFEER 2 7B L
TEBRICH W, ANLIEEIRICTEIT S cholesterol ester
KA 3 R & CEBMER A e, ATIREROIEE
A4 (cholesteryl oleate, M cholesterol, triol-
eoylglycerol, Y VJEE) ™ 5%, cholesterol ester LI
D—FEERWTIER L72EE T cholesterol ester 7Kg
G R i+ % &, fatty streak DO ATIEEIRTIZ, pH
4.5CH pH7.5Th, VU EBEEBRWTERLZEET
B OKBEEPMRETH 72 (Tabled A),

Fibrous plaque O ATEEERTIE, pH 4.5Ti3 Y »
JEEE BRIz L i, pH 7.5TX, 2Rk
&1z cholesterol ester JKEETEMHVED KET H o7z
(Table 4 B),

KIZY VBB DRS4S (phosphatidylcholine, phos-

E

Table 5. (A) Cholesterol ester hydrolysis on
omission of various phospholipids
from artificial fatty streak mixtures.
(B) Cholesterol ester hydrolysis on
omission of various phospholipids from
artificial fibrous plaque mixtures. The
experiments were performed as same
as in Table 4., but fibrous plaques
was used for the simulation instead
of fatty streaks.

(A)
% Activity
pH 4.5 pH 7.5
Fatty streak mixtures 100 100
minus phosphatidylcholine 48 794
minus phosphatidylethanol- 56 91
amine
minus sphingomyelin 89 139
minus lysophosphatidylcho- 110 76
line
(B)
% Activity
pH 4.5 pH 7.5
Fibrous plaque mixtures 100 100
minus phosphatidylcholine 19 51
minus phosphatidylethanol- 100 66
amine
minus sphingomyelin 99 122
minus lysophosphatidylcho- 105 102
line
phatidylethanolamine, sphingomyelin, lysophospha-

tidylcholine) D 58S #3t L 72 (Table 5), Fatty streak
D ANTJ58EkTiZ, phosphatidylcholine F7zi% phos-
phatidylethanolamine % v 7z & &, pH 4.5 C/KARIEME
MMETF L7z pH 7.5 Tl phosphatidylcholine Z &< &
JEWEM ER LTz, Fibrous plaque TiZ%, pH 4.5,pH 7.5
L 4,1z phosphatidylcholine % v 7z & & L EMEE
Motz

Phosphatidylcholine D&:i2 X % cholesterol ester 7K
fREEOEE % Fig. 14 12/R7, Fatty streak O ATLJR
JBIKTliL, phosphatidylcholine DEMEIMT % L, K
fETEME, pH 4.5CERAL, pH 7.5TKT L (Fig.
14A), Fibrous plaque ® ATJEEEK Tt phosphatidy!l-
choline MEZMES S & 35.M % ¢l pH 4.5, pH
7.5L bIT/KAIEMED ER- Lie (Fig. 14B),

Fig.151%, ANTJEEERD cholesterol ester 7KARIEMEIT
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Fig. 14. (A) Effect of phosphatidylcholine on
cholesterol ester hydrolysis on artificial
fatty streak mixtures. The artificial
fatty streak mixtures of various concen-
trations of phosphatidylcholine were
prepared as substrates. (B) Effect of
phosphatidylcholine on cholesterol ester
hydrolysis in artificial fibrous plaque
mixtures. The artificial fibrous plaque
of various concentrations of phosphati-
dylcholine were prepared as substrates.
The concentrations of lipids other than
phosphatidylcholine were fixed to that
of the experiment employed in Table 4.

%4 % phosphatidylethanolamine O%&hE % x5, Fatty
streak "Gl phosphatidylethanolamine D& 23484 & pH
4.5 pH 7.50/KMEMET L bic kAL (Fig. 15
A), Fibrous plaque ¢®, pH 4.50/KMEFEMEE 2 oM
@ phosphatidylethanolamine T k&L 72 25, 4pM
8 M TR ERBH BN -T2 (Fig. 156B), pH7.5
DOKIEIEMEX  phosphatidylethanolamine TIZZL L
b -7z (Fig. 15B),

Fig.161z, ANTLISBIRDOVERIEE &, cholesterol ester
KABTEMEOBRE R T, ALIEEEKE56°C THEFRL
B L7z L £® cholesterol ester AfRIEM:IL, 4°C T
FWAE L e L T OKBEMEL VEL, ZOEMIFT fa-
tty streak & fibrous plaque ® ATJEEERDOHEHE IZH B
h, pH 4.5T, ZOENR LY RE» o1,

HIBERE OB E O ZE %, cholesteryl oleate &
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_'”>_, 20 Cholesteryl oleate 500 uM
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. 15. (A) Effect of phosphatidylethanolamine
on cholesterol ester hydrolysis in arti-
ficial fatty streak mixtures. The artifi-
cial fatty streak mixtures of various
concentrations of phosphatidylethanol-
amine were prepared as substrates.
(B) Effect of phosphatidylethanolamine
in cholesterol ester hydrolysis in arti-
ficial fibrous plaque mixtures. The arti-
ficial fibrous plaque mixtures of various
concentrations of phosphatidylethanol-
amine were prepared as substrates. The
concentrations of lipids other than phos-
phatidylethanolamine were fixed to that
of the experiment in Table 4.

=
f

phosphatidylcholine %* 575 % emulsion @, 7 v bKH)
Bk homogenate T X BKfBIC>WTHLHF L7z (Fig.
17), Phosphatidylcholine #37zvv& &%, 4°C F72iX
37°C CHE#BE RN LT, cholesterol ester ik
KRS A, 56°C TR L 7o & E13km@ S
N7z, Phosphatidylcholine MFETETF T, 4°C %7z
1% 37°C TOBF M TIE, phosphatidylcholine @
412, cholesterol ester /KARIEMIC R E LB LY 5 2
nhol,
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Fig. 16. Effect of sonication temperature on
cholesterol ester hydrolysis at pH 4.5
(A) orat pH7.5 (B) in artificial lipid
mixtures of fatty streak (FS) or fibrous
plaque (FP).
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Fig. 17. Effect of sonication temperature of
cholesteryl oleate/phosphatidylcholine
emulsion on cholesterol ester hydrolysis
at pH 4.5 (A) or at pH 7.5 (B).
CO=cholesteryl oleate,
PC =phosphatidylcholine

B

Cholesterol esterase (CEase) [T oW TIIfER1H 6%
L OHEBRH LB, CEase {5, Iflges2®, &
RESAIAEET o, FRLER, FIED, IRIGRIR, H
EhTnb, BIiREED CEase i2oW T, FiE pH #
4 ~512L oM CEase 25, REB3O, EAFE v [86),
= }\37,38)’ G }\39,40), M{s'{)7 7%40).6’ i:‘uﬁ pH ;& 7 ~
8.5z L, ok CEase 73, FE/NEy 136, b L3845
s 0D, R, O ShT B,

BIkEE TP cholesterol ester FHREDFREEIZ >\ TH]
HIDOFFZE X, lysosome @ acid CEase OMEEIE T 3
L5 LL7eh®®, Haley H%0%, FREDOENRELEIC

BiJ% acid CEase {Eth2S, EWBNRESMIEOZH &
LTz >TEA LT L& LT,
B, BIREELE R 2 L T WIEOBIIREEICE T 5
acid CEase & neutral CEase J&EM725, BIREIHEZ 32
LIZSWIRIZBIT 52 R b X VEh ol b B Lic, %
72 Subbiah 541388, Brecher 5413%E T BIREAL
JET neutral CEase EMPER LESTETLTW
WEHRE Lz, % LT cholesterol ester OZEFE % D
pH 1281} % cholesterol ester D&k & SfED AT A
O L FHIZRD B354 L) macrophage 12381F % ace-
tylated LDL %I U & T 5% LDL ok 3HliE T
cholesterol ester OAFRITTHET 5 = L ik B 510,48
BERBENRTWS, £z CEase THET3HTFL LT
VREBEH, RAVELD, Furyg S50 P00 Y,
WEIhTNWS,

AL DOERTIE, Jv NKEWRD homogenate %
BERIE L LT, H—IT cholesterol ester & Y VgE L D
emulsion, &=z LDL 1 cholesterol ester, Z=iC
NTFEEIRD 3SHOELEEHWT, HHEOMHRDOE N
A% cholesterol ester KERICKE S BT H 2 LEHD
Pz L7z,

Cholesteryl oleate &V JEE & D emulsion # v
IFERT, UFOZ L BHLNCH o7, U VIFED D
%, phosphatidylcholine # FJv» T emulsion Z{ERL L7z
L EITH D cholesterol ester 7KfEIEM: 235 <, phospha-
tidylcholine OB %NS ¥ 2 L KEEMES LA L,
Y UEE L Iz phosphatidylcholine 2SEEEE 7¢ 75% % B
LTWAZ EAHLPER 2T,

LL% D 3EBR1X phosphatidylcholine % fvy/z, CEase
DETE pH 134.5L7.50 2 SfFFEL, KIS TR
FIT lysosome IZTEFEL (acid CEase), #%F1X =iz
microsome (ZfE7EL T (neutral CEase) W5 Z & 238]
bhliolc, TR, BEWHEICE > TRT2HEH
Fin->THY, RBED BRLTnwdohrd BiadH
HEboZ A EXLNG, MERVCMFOYRED
(VLDL, LDL, HDL) ®»%h8 4 acid CEase & neutral
CEase TIZ&7z > T, MHFD Y REH CHBEHEOE
HREET 22 L, B0 Y REE P KEIREEE N
DERERHL I D LERBL TSR, UV REAN
MBS &) 2 &N 203 Bex s BB ERD LEFD
Do

Moy FEE, 2 LDL i, MIEEmICEET S
LDL-receptor AL THIFENIZ L Y 2 Fh, LDL
® cholesterol ester | lysosome @ acid CEase |2k -

TKBEZITZLENTWSZ L RRICICIRAR2D, &

Severson
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fRCHA U718k cholesterol M—¥[X microsome T
Z T WAL ETHW cholesterol ester & 72%, Z @ cho-
lesterol ester | neutral CEase T/KEIND LEXD
NTnB F v KEIR homogenate 12X % LDL
1 cholesterol ester M7kf#IX pH 4.5 7 peak 73
| bz, ¥ acetylaected rLDL ¢ macrophage
homogenate |2 X B7kfE b, pH 4.512D A peak ZH L
7ro ZDZ b LDL 2L TE Y Z il choleste-
rol ester (3% ¥ lysosome ¢ acid CEase T/KEZ %
T L AHEREIS iz, & 51Z, homogenate ZEEFRIRE L
THWEIZ LT, pH 7.50/KMBEENED bk
Mofez Lvin, LDL Ho cholesterol ester JSERE
microsome T/KME SN ZHFEMHETENZ &, KT chole-
sterol ester @ TETEIRIED Z OKMEICL > THETH S
ZLAHRIES N, Elz Dz ki, cholesterol ester
PIKIBENBLPEPERMT 512, %D cholester-
ol ester BELEL TWHERES L RO LM Tk iEE JIE
FTENERHBZLEBERL TN, ZOHIC, BINRE
{LEIZTETET D cholesterol ester D3KMESNEDDE
NTE 2B i,’;ﬁ B % lipid drop-
lets® |z neutral CEase P ELETE 57, %_‘: I BhARE
[LEICTELET D cholesterol ester 2XZZIZHBNEE
DRI TR S NS E PSR SN B RER DS, HiE
DK D72 IZ neutral CEase DHE ORI E, HED
Bt 0D ATIRERE HW e ERE 1T 2 Tco

Neutral CEase I cytosol {Z% microsome 12 %388
502,40 R D HERFE T L T v MARBIR homo-
genate 105000X g iHiz $105000X g LI&IZH neu-
tral CEase JEMEAFIET 5. WIEMEOMEZ RET 57
»H12105000X g FiE® neutral CEase &, 105000X g ¥
% Triton X-100L incubate L CHIVEES NS neu-
tral CEase OMEZ L7 (Fig. 1, Fig. 11~13,
Table 3),

105000 X g L3 ® neutral CEase 3, 105000X g ¥Li
M OEE{LE 7z neutral CEase %, heparin-Sepha-
rose ICHRESNAEWES LIRESINSEZITHT bh,
Fig. 121277 X 9 12105000X g LiEICH¥K T 5 neutral
CEase 13, VAEBHRZIAZBEIHALIIZEL>TW
oo ZOZ E15H105000Xg EED neutral CEase (&
Wik L7z cholesterol ester D/KARIZMEIE
105000 X g LI D neutral CEase {¥, microsome TH
A5 &z cholesterol ester D/KARIZEIL &H#E
FILTWED, MERREDZERTHDPEPIZONT
FELDBRHEET S

Wiz, BRE{LEICEFEET DIEERRT O cholesterol

Iz, cytosol

cytosol

ester DKBENBBIREIC HEPEPERFT 272D
1z, fatty streak UK fibrous plaque 1ZA LV 2 JREIK

- LRBRORRER RO ALIFEER % cholesteryl (1 -uC)

oleate ZMZ TIERK L1z, 2D X I JFEHERICE > T
% cholesterol ester [Z/KBEEINDA[REMENH D Z L&
RS ®, 2Dz kL, LDL H0 cholesterol ester
125 v MKEIR homogenate Ve & &, pH 7.5T
BKBEhEholeZ LiHFrbbY 2L, HEDKE
OEEMVPFHUOHER SN,

ANLAEEROIFEERR SO Db, L<I2) VIFAD
Bz X o TKIEEMIZE L { B8 L 72 (Tables,
Fig. 14),

22T, U URBESOMBROERILL T, EABE
LB E P ERE L
C NTIEBEROREEEL, BiZki:d cholesterol ester &
PRI ZRE L LT, UV VR L ERE cholesterol 25P9
BEBONSEBR L TWART LiEBEhD, Via b
3% LDL : FE#ROIREMSE b b, BHREFA TV
WE2 % (cholesterol ester 2.37mg, Y »Ji§E1.41mg,
TeHE cholesterol 0.52mg, HHEIERG0.7Tmg) & #H AL
HLTEOMREHELTWS, Zhid BioGel A150
m® column chromatography TH—® peak # RL,
AR b — TR E X 13FH45nm B Th oo, PHEIER
EMzimnefER LI b o, REfiENi®EE T2
VIE'E (dioleoylphosphatidylcholine) # FWT {ERRL
b DRRE—TCRRETh oce DT L HARD
EEC L - TE, RY—TRLERANLIFRRPTE S
C rEE D, Fig 16, Fig. 17edb 3 X 52, BE
VERR DB EEMD CEase {EMEICHEETH o7z, cholesterol
ester RV VIEHEIX, BEOEHICX o TREMED KA
i OB T, WEREBLIESEIEL LD, Th
X, AR ESTHECESPEE TR A —EDORT
EFE LTwW5a2, ERE ERBIOREE TIZiav. 20
BRI X 5 B e iR L A TS, cholesteryl
oleate 1342°C PDLTF G/, 51°C LTk chs
7342° ~51°C TIXKAIRIBL 7R > T b, HIHS6°C T
DBERUITIX, cholesteryl oleate I3 & 72 - TH
D, NLEFHEERNTOSHH 4°C T O EE FALEIR &
BEE-oTWS LEKHREND,

Ginsburg 513V VEE & cholesterol ester D &3>
b BIRAYE, WIRENERREL 25EE (BRER
¥, transition temperature) X D EWRE CHEHRALE
LTZ DR EHE LTS, 30050 BT HMIE 0D
%, J®[r& agarose gel column chromatography 2 X
o THELND BT J v jEE=0.9

cholesterol :
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1 DENEE L ORESEEY T, BFHEME TN
20nm BOBIRTH Y, cholesterol ester & NEEIZY o
IREEEE L Y 2 ATz, cholesterol ester &V
VEIRBEDOBEEDO B BN X o THEBOREFNRL > T
W7z, Egg yolk phosphatidylcholine & cholesteryl
oleate 72572 5 R Tl HHEH42°C L51°C T MHEL &
#Z 73, Dimyristoylphosphatidylcholine & cholesteryl
oleate ™% TiX, dimyristoylphosphatidylcholine 1325
°C THEBEEZRBZ LI dimyristoylphosphatidyl-
choline BMid & & nIEHIRE (=23°C) LV EW.,
LR C cholesteryl oleate 1346°C THIEEBE - L,
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SUMMARY

The factors which regulate the activity of cho-
lesterol esterase (CEase) in rat arterial wall ho-
mogenates were investigated so as to determine
whether they may play a role in the removal of
cholesterol ester from atherosclerotic lesions.
Rat arteiral wall CEase activity showed two pH
optima, one at pH 4.5 and the other at pH 7.5
using microemulsions of cholesteryl oleate and
phosphatidylcholines as substrate. The CEase ac-
tivity at pH 4.5 (acid CEase) and pH 7.5 (neu-
tral CEase) were localized to the lysosomal and
microsomal fractions, respectively. With respect
to substrate phospholipid, both acid and neutral
CEase activity was highest when the cholesteryl
oleate was emulsified with phosphatidylcholine.

Neutral CEase activity was increased by the
addition of serum ; acid CEase activity was dec-
reased by serum. This effect of s erum on neutral
CEase depended on the concentration of the sub-
strates. Very low, low and high density lipopro-
teins also increased the neutral CEase activity.

Hydrolysis of cholesteryl oleate incorporated
into low density lipoprotein by rat arterial wall
homogenate showed only one pH optimum a-
round pH 4.5. Hydrolysis of cholesteryl oleate
incorporated into acetylated low density lipopro-
tein by rat peritoneal macrophage homogenate
also showed only one pH optimum around pH4.5.

The data suggest that the physical state of the
substrate is important for the hydrolysis of cho-
lesterol ester by these enzymes.

Neutral CEase found in 105000X g supernatant
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of rat arterial wall homogenates and that solubili-
zed from particulate fraction were compared using
heparin-Sepharose affinity chromatography ; bo-
th activities were eluted with 0.5M NaCl. The
enzyme activity in the 0.5M NaCl-eluate of
105000 X g supernatant was not affected by either
lipoproteins or C-apoproteins. The enzyme acti-
vity in the 0.5M NaCl-eluate of solubilized enzy-
me from the particulate fraction was increased
by very low density lipoprotein, low density lipo-
protein or high density lipoprotein, and decrea-
sed by apolipoprotein C-II. These results sug-
gest that the properties of the neutral CEase in
105000 X g supernatant fraction are different from
those of neutral CEase associated with particulate
fractions of rat arterial wall homogenates.

The possibility of hydrolysis of cholesterol es-
ter in lipid deposits in atherosclerotic lesions,
such as fatty streaks and fibrous plaques, and its
mechanism were examined by studying the ef-
fects of the various components of lipid deposits
on cholesterol ester hydrolysis. Studies were ca-
rried out using artificial lipid emulsions prepared
by sonication of mixtures of the components of
lipid deposits. That cholesterol ester in the ar-
tificial lipid emulsions was hydrolysed by rat ar-
terial wall homogenates suggested the possibility
of the removal of cholesterol ester from athero-
sclerotic lesions. These results suggest that phos-
pholipids, especially phosphatidylcholine, play
an important role in the hydrolysis and that al-
teration of lipid components, other than chole-
sterol ester, influences cholesterol ester hydrolysis
in lipid deposits.
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