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LEPTIILLT OgEE 2 Wz,

ABC . avidin:biotinylated enzyme complex
ApoB . apolipoprotein B

BVLDL beta-migrating very low-density lipoprotein
BCA . bicinchonic acid

BPB . bromophenol blue

BSA . bovine serum albumin

CAPS . 3-(cyclohexylamino)-1-propanesulfonic acid
CBB . Coomassie Brilliant Blue R-250

DAB : 3, 3’-diaminobenzidine

EDTA . ethylenediaminetetraacetic acid

FBS . fetal bovine serum

HDL . high-density lipoprotein

HRP . horseradish peroxidase

LDL . low-density lipoprotein

MDA : malondialdehyde

PBS . phosphate-buffered saline

PC-Acro . protein-conjugated acrolein

PFA . paraformaldehyde

PMA . phorbol-12-myristate-13-acetate

PVDF . polyvinylidene difluoride

RPMI . Roswell Park Memorial Institute

SDS : sodium dodecyl sulfate

SDS-PAGE . sodium dodecyl sulfate-polyacrylamide gel electrophoresis
SFCA . surfactant-free cellulose acetate

SMC . smooth muscle cell

SR . scavenger receptor

SR-Al . scavenger receptor Al

TBARS . thiobarbituric acid reactive species

TBS . Tris-buffered saline

Tris 2-amino-2-hydroxymethyl-1,3-propanediol
VLDL . very low-density lipoprotein
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77 u— ARG CAE (X, BIREEAN IR 35 2 &I K0 RO R RSO
BZEDG| &4 LR DBRE TH D, BINEIIRERICITY N2 X7 HE2 Y
ATy Z LITE Y a L AT — L2\ EE L iR 2 27 % (Fig. 1)
[1], J@FEMiaIX, ~7 a7 77—V B X O HEHMEBERRO LD THY, v~ 71

77— VHROIEEMIT, 77 v — A EEIREE LAE O WIHIR A T H D BRIHR
LR T S, SLIAF b L~ a7 7 — ik, A AL OFEAB L
DT RN —LREB|&EI L, 77— AEBINREE(LAE O R 21263 5 [2].
Mo T, ~7 a7y —rOiiKMbE X ZFTRTOREEL, 77 12— %H
IREEALAE D FIECHE R - HliH 55 L CHETH 5,

Low-density lipoprotein (LDL) |Z LDL &AL~ 27 w7 7 —JICH VD IAE
NDH, LDL ZFEITMEANO a2 L AT o — LEBINC L X ¥ o b—
varvEZTHED, LDLiFv s un T y—roiaikfbEgl X S0 [3], —
ﬁ BALEMi SN2 LDLIZA IR Uy — /e L~ a7 7 — V’@D

AENDTZD, L LDLIZ~ /77 7 —JICBIFHal AT o —LOERKIC
BB E R LB TWD [4, LaL, t%%%@kﬁ%#%@%b
72 LDL Db, ~7 a7 7 =V DANR D ¥ —ZFRITREHE SN D I1T L
ATWIRNZ LA S TR Y [5]. B{k LDL OEREE(LIEIZX 3 2 & 5-12
ISR SN TV D, YRR TIZ. 7 7 1 LA v TIEAfi X7z LDL 1%,
Rt LDL XV N O 2 L AT o — L EE2 A EICENSE, ~/n77—U0
TIREICTFETH 2L 2WME L [6], (- C. 77l A iV Efisn-
UREZRTEFE, ~7a 77 —VOiEiRMboFHEEZ N L, 77 v —AEEk
TEAVIE DFIEIZ BB LR 2 R Tt n & 2 bihvd,

NEEREIEIX, 77 2 — AR LEDO YV A7 R Th D [T], M2 VAT

O— LB AR L7 . 7T e — AEERELIEOT T LB & L CH
WHENTEY, mEF 2T B-migrating very low-density lipoprotein (BVLDL)
EEea VAT U NTZ AT IVICEATE Y REZ X7 EREINT 5 [8,9], & b T
(XM O BVLDL L MR ARE BFIEDOBF THIM L, 77 v — A B R L iE
DORIAFIEEF£EH [10], Invitro (ZBWT BVLDL X~ 7 1 7 7 — Y OIaiF{kIC
FHETHZ ERFEINTWD [11-13], S 52, b MR OR L LDL B E 1
# LDL #iREED 0.5% & ¥ A 70 < | EREE(VSE 2 FIE S & H R+ & LT+ fiﬁ
WEEZ LD [14], UL EoEix, Bk LDL 721) CTix7e < BVLDL 3+ 7 1
T —VICBIFLA AT LERBOEERFTHLI L, BILOEMIN
72 BVLDL 23 @fJRAE AL IE D FIEIZ R 5T 2 alRetE 2 /R L T\ 5,



T a A AIEERRLS . KOSERE W o, AT LT E RTHY ., JF
FOWBILIZ XV AERT D, EORIGEDE S OAEERNTIEY VX EHRO
REERENY D VATA v B AFUUEREICAMAINT S [15], B MEIAR
LRI W TT 7 v LA UsfES L& 737 & (protein-conjugated
acrolein, PC-Acro) M S TRV [16]. IMiEH o PC-Acro #E 1 X ENRIE(LIE
DOEREHBETHZENWMESNTND [17]. 77 B b A OREARK & LT 2
DOORBEN LT BN 5, 10, B L W o T2 H Y ORENZ L BEA I N DR
HTHY, B IEERELED Y A7 K& LTHLBN TS [18], 9 1
Ok, fafEERFICKE SR T I UNLEATIRETHY, ZDHE
IIMEIEDETT N~ RZEBWTERD LI TWD [19], & O I8 B s
[20] T VY onA =7 [21] DB TR O PC-Acro BN EHT5 2 &
MMESNTEY, MIEEERFICT 7o bA UREASND Z EDRIFLTY
%, BUE, Mg+ D PC-Acro LT, MtEZE Y X 73Dy F~—A1—& LT
fEH S TEY [22], MMEEZE & BHREE(LIE OFIE TR 95 2 & MG ST
W% [23], EWARAEEALIEEITMAE NI OFEEN DI E 5 2 EARIB I TE
0 [24]. NEHIIADEEIL NS T 7 a LA UINFEA SN D AREERH 5, LU
FOIIENS ARNTBVLDL X T 7 & LA N X &R S I TV D ATREMEDS
EZHNDBN, T u LA AL BVLDL O T 7 v — LPEERAELE 3 5 & EN T
BH D E 7o TR,

AR TlX, 77 0 — AEEIREELEIC BT 57 7 1 LA Ak BVLDL O#&E|
FHLMNCT D EEAME L, BIREIETT VB Z O BRI BRI
BT D PC-Acro D RITEE T L=, £7-. 77 1 LA Ak BVLDL D EhfRAEALIE
(2T B HE 25N T D=0, PC-Acro R L OERL LDL D= L LT
e VT NATE R (MDA) IREAJE L, SHIZ, THP-1~vZ/ v 77y —
ZHWT 7 a LA AEBVLDL A~ 7 1 7 7 — VP ORI 5 2 5 8 2 Rt L
72,
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Fig.1 Foam cell formation in atherosclerotic lesions
SMC, smooth muscle cell; LDL, low-density lipoprotein; BVLDL, B-migrating very
low-density lipoprotein.



F1E EBFMERE XOHE
1-1 K

RIS & 2D AFHIETERFTEORTIATE LT, FRICRTRDRORD
ek =N thds L O Sigma-Aldrich R tE L 0 BEA U 72 Rl a3 2 vz,

1-2 &9

FAD=2—V T FAGBR (6 H45., KHE 1.8-2.2kg) &, mZEREY LD
AL, 79X, %i@Ee (control diet) == L A7 o —/Lf (high-cholesterol
diet) ZHaEET HFRICHEI D 11T, BBES PHW,

1-3 #B

WiEAE L LTRCA (4 = X VERE TEKRASH) ZHW e, B2 AT
—LEIT RC-4 (2 05%D 2 L A7 a0 — V&I -E 2 - ()= 21
FRE T¥EMASHE), T 1 B 1009 # 8 Hfi T -7z, 7272 L., £RiLOFTHIX
L Uiz,

1-4 gD

2 M 1B, BENPFLERE VM EIT-7, 8B OMREEK T#, ~ b
2L EZ — L (50 mglkg) (2 & D REE N CHEEIRE U M A EI L7z, 157 mik
[Z1umL ORI/ D LT~ Y 7 MY U AR ETI L, 1,000 x g, 10
OO X VS BiEEmEE LTV,

1-5 L AT a—)LEE

MalL2Fa— LEEFalL AT —/VE-T A NV a—%, fElfialL 250
—VREITFEH 2 LV AT 2 — )VE-T A N a—%2ZNENHWOTEEFEIEICLY
E'mLTZ, VAT U AT IVREIL Ral 27— VRE LiFEa 1L 2
TH—IVOREDENGRDT, IBIZ, YV Z 727 Ui Mg EIZ L0 g
&£ ¥ non-high-density lipoprotein (HDL) 4y % yEf& <+, EiE% HDL #j5y & LT
572, Non-HDL 43D 2 L A7 1 — LR, MfE & HDL B4y a L A7 1 —
NVBEOZEI VR L,



1-6 XU NJER

% X7 TE &% BCA Protein Assay Reagent Kit (Thermo Fisher Scientific) % FHUu>,
v hDO7m ha— /I To Tz, B E LT BSA Z vz, fEHERE
NV OFRIZIE, FRENY TV OFHB ORI AWK & V=,

1-7 PC-Acro E&

Mm4Ed PC-Acro D E &L, Hi7 7 v LA %/ 7 a—F/LHK (mAbSF6, H
kRN tt) ZH W ELISAEIZE Y, Fy b7 ha—/L vV To T2,

1-8 MDA &

MAE+H MDA D E &1L, thiobarbituric acid reactive species (TBARS) assay #£(Z k&
DAT-o7z, MAEE6OuL I 20pul @ N U 7 o afifgan L, 4°C T 10 7rfl1 &~
Fa_X— kL7, 4°C, 16,100 x g, 20 ZrfHl DN KXV 15 7z 1iF 60 pL 1
10 pL o 0.1125 M DI ZERE, 10 ul @ 40 mM D 2-F AL v — )Lk % Ui
L7-. FRUSHZ 94°C T 60 23 A v 3 23— %, 532 nm (2351F 2 W 4 1
E LTz, BEERIZ400mM @ 1,1,3,3-7 7 A ¥ 7m0 % 50°C T 60 47
[fA v FaX— gL, MKGIRIZEDEST7- MDA Z v,

1-9 PBVLDL, LDL 3 X VLDL OFHl

BVLDL (density < 1.006 g/mL) (3 high-cholesterol diet % 8 5 L 7= 7 Y- D
M4 X Y Goldstein & D Fik [11] [ZHEWEEEEZ AW TR L7, Very-low
density lipoprotein (VLDL), LDL I3 ART 7 4 7 L0 BB L7z i & v By
MR O W TR L 72, BVLDL @ BAL~DBEIEIL, = "—H 17
JU (Helena Laboratories) % /=7 v — A7 )VERKEI 1T > 7-1%. Fat Red
7B (MP Biomedicals) (2 X 2 lFE Yl CHERB L7z,

1-10 Western blot 2347

ayhbo—L LT, LDLIZT Z LA 2 R TE¥) 2L 37°C T
AWFfA v F o= a U EITHIZLICED T 7 LA ALLDL 2R L= b
D% AW, 1MmAER X OVBVLDL 1% 30 ug protein, 77 1 LA AL LDL 8L O
LDL /X1 pg protein (Z sample buffer (4% SDS., 200 mM Tris-HCI pH 6.8, 20% glycerol,



5mM EDTA. 0.01% BPB, 10% 2-mercaptoethanol) %1%, 98°C ¢ BVLDL (%5
53, ZTOMIT 0 A o FaX—F L, vkEIY T LE Lz, 6, 10%DRY T
7 UNT I RTVETIT 3-10%EE AR 7 /L (ATTO) & electrode buffer (0.1%

SDS. 0.3% Tris, 1.44% glycine) %\ CEXIKENZ1T > 7=, IKEI%R O 7L % 100
V T 2 FFRE], CAPS buffer (10 mM CAPS pH 11.0. 10% methanol) ' C PVDF fi5

(Millipore) |ZHRE L7z, 7 2 v 71 5% skim milk/T-TBS (20 mM Tris-HCI pH
7.4, 0.15M NaCl, 0.1% Tween-20) C{T o7z, —RKPUALE LTI RE /) 7 11—
FAET 7 m v A HUR (mADSFE, HER ) % 1,000 5. T b

RV 7 v—J L apoB Hiik (Santa Cruz Biotechnology) % 500 {54 R, ~ 7 A&
/7 m—7F VP MDA Hitfk (A k= 4t) % 1,000 (57 R L THW, £
WP & U THRPIE# BT Z £ K 1IgG HLik (Cell Signaling Technology) % 10,000
EAROHRP B3k HT~ 7 A 1gG $ifK (GE Healthcare) % 5,000 £ 8 L C AW =,
& 13 ECL Western Blotting Detection Reagents (GE Healthcare) % 7=(% Immobilon
Western (Millipore) @ 7"k = —/LIZHEV, LAS 1000 plus (FUJIFILM) T1T- 72,

1-11 77uvlb A EBVLDLIZL D THP-1~/ 277y —YOalb A7 a—/)b
& DA

7 7 v LA At BVLDL (%, BVLDL (0.4 mg/protein mL) & 0.02 mM, 0.2 mM
FE2mM OT 7 v LA % 37°C T 24 R RO SEFREL L 7=, Kk E TR
A1 U724, 0.9% NaCl T&EATAATV, REISOT 7 v LA v &#FRELTE,
BVLDL. 7% & Lo >k BVLDL i% RPMI-1640 Ci#&#T L. SFCA i£0.45 um > U
VT AV —TAWREE 1T o Te R ISR I aIn L7z,

b~ EERME A w A IE R THP-1 13353 & L T 10% FBS (Thermo Scientific
HyClone), 100 units/mL <=3V > 100 pg/mL A fh L7 h~A v &2 &L
RPMI-1640 £5#1 (10% FBS/RPMI) % >, 37°C. 5% CO, TH:#& L7=, 150 nM
PMA % &1e 10% FBS/RPMI % N, 12 well plate (Corning) (Z 1.0 x 10° cells/mL
T THP-1 24 L 7=, 37°C, 5% CO, T2 HMIEHE LS LMt~ a7 7
— VRO THP-1 v 7 v 77— L PR L 72,200 ug @ BVLDL & L < X7 7 =
LA AL BVLDL Z¥sI0 L, 48 IffE53e L7, BEHibRER, VAR Z X7 2%
SH 572z cold 0.1% BSA/PBS iR LK ETE 3 MA v FaX—va 075
BEZ 2 [EIfT 572, S H1Z cold PBS THifu % 2 [A1#4 L 721 hexane : isopropanol
(2:1,viv) THlifa b a L AT r— L& 2RI L7z, 2 L AT = —/ L% 95% =
X ) — VTR L ERRlOR LT FIECEREIT- T2,



1-12 S tsk b Yutn

U Y X KEkE PBS THEWitk. 4% PFA THEE L7z, D%k, K#kE 4 >0
ERALIZ ST [25]. 10%, 20%., 30% A2~ m— /0.1 MPBS TlAIZHLAK L, O.C.T
compound (Sakura Finetek) CTal# L-80°C T#ifik L7z, @YWL, 7 744 A
% vk (CM1850; Leica) (2L W IEX5um O b O ZER Lz, KENRSEOHE
B el W,

VECTASTAIN Elite ABC Kit (Vector Laboratories) ™~ & k 22— L2 T CTHE
M LYt 21T > 72, YR 1E 10% D IEH ¥ g A > FaX—h Lz, —
WPk E LTH Ty h~27 177 —UHiK (RAM11, Dako North America) %
1,000 (54 R, v~V AE /) 7o —FAHT 7 1 b A UHR (MADSF6, H ks
1) % 1,000 54K, e h~ v AT 7 F U HuiK (HHF35, Dako North America)
% 200 {758, 1 CD31 Hifk (JCO7A. Dako North America) % 100 {78 L CH
W, ZIRPUAR E LTS T AR 196G Bk A Hv 7z, Yefald VECTASTAIN Elite
ABC (avidin : biotinylated enzyme complex) k3 L U7 I/ R UV UHEIRIC L
DAT-oTo, Floxthbfrta b LT Z~A T—~~ F X2 U UERCHRE LT,
JE\EZ#% . CC/Mount (Diagnostic Biosystems) CEf A L. BAME: CEIE L 7=,

1-13 HEEHLEe

T FTEE YRS & U TR LTz A B SR E T D 720 Student’s
t-test F 7213 — oA E 0 AT D Bonferroni 12 X V4T o 7,



o2 E RERAR
2-1 w3 VAT o —)LVEREHII XD MET 2 L 2T v — iRE D2

8 HMMEEERL. (KET Y Fo— BRI L S L AT 0 — LEREERED 2
FEMCEW T2 o 72 (255 +£0.09 kg vs. 2.70 £ 0.19 kg), M ofka L 27 m
—/VIREE (Fig. 2A), non-HDL %y D = L A7 v —/ LR (Fig. 2B) [Im= L A
T — LB B W TCHERIZE > T-. — 7 HDL =1 L 25 o — Ly B3,
2 FEM CiEWI 2o 72 (Fig. 2C),

2-2 @Ea L AT e—/LEKGEIC X B IEF PC-Acro R E DAL

B L AT 0 — VAR AN ML PC-Acro I FEIC 5.2 5 BB L a5 729,
A& PC-Acro R FE ORI 72 AL 2 fifAT LTz, S BEOREEBAIGRE AT 1T 5
PC-Acro 2L DA 1 & Uiz & X ORI B b Z7Mli Lz, 2> hr—L
BAGEIRECIT 8 WM OFSEHIIRI . MAEF D PC-Acro IREIZE DL & /2o T,
—J, ML AT — LRIV T, Ao PC-Acro & 1 THGEE 2 1
H2OHEML, M6 MEICKRbmVMEL R LTz (Fig. 2D), MR TORERE
XD Lo =08, ISEF O PC-Acro JEE 1T = v b v — L EHGEEREIZ
2 L AT B — )VRFREHREIC R W TTREIVWMER 23R O BT,

2-3 ®mAALATr—/LEGEEIC L S MDA R E D21t

7 70— APEEREELAE IS 381 D PC-Acro D5 A ST 576, b
LDL OFHE L LT MDA 2 % JIE Uiz, S REO IR AR A1 D5 MDA 2
EOWEEE 1 & Uiz & ORIz i Lz, 22> b e — L BiaERE
TIE 8 R OFGAEIIRT . AT D> MDA JEEEIZIE L &R o T2, ma L AT o
— VERGETREIC IV T, IMAER O MDA JEEITFAET 4 HE NS L. #AEE 6
HEBE IR b EWEZ R LT (Fig. 2E), B TORERZITRD LRI o Toh3,
MAEHR O MDA REEIZ = > b u— L RGEREICHNE 2 L AT o — L RKGERRE
IZBWTEVWME2FED BTz,



2-4 Ea VAT u— ) LVEKENIMERZ X7 BT 7ua A Al 5 25

B H|
oA

T A AEZ T T lSE R 2 8T B R S 72 8012 Western blot {412
X DIRMT 2 AT o oo ARy - B 5 ClE 50 kDa 38 L OV 67 kDa D % » X7 BN T 7
a2 LA AL ESZIT TV (Fig. 3), ZHLE TOHENS 50kDa D& /37 E T
IgG .67 kDaD X L /R EIXTNT I U THDHAREMENE X B D [26, 27].
UbDR o RIEORBBEEZT A MU —ICL W EE L, HEHBILAR SO
N RREE 1 L LTz & & O 28 b Z 2 BEF Cruik Uz, FaeHI
Ky - ik O & 2 X7 B OFBIBRFE I B LITRRD DIV o 7o, @y =il
i1 250 kDa Bl B> % L o8 2 BT 7 1 LA AL EZIT TV (Fig. 3). B
RAETRO LN ST, |y FREREO X X7 OB TEm = LA
T u—/LRAGEEFEIC I W THAEE 6 I H X 0 T 2 2358 0 b7,

2-5 maA VAT n—/LVEKENMIED S N7 B MDARIZ S 2 % 8

MDA b %22 ) 7= g & o 7R 7 BB IZ W T Western blot 1512 X A fif#dT 247
ST, Tra b A ALEZITI-Z 7 E EFRERIZ, 50kDa, 67 kDa ¥ X OV
RO & X7 E 1L MDA b AT T2 (Fig. 4), LAED X X7 E D
HHIBREZ T Vv A MY —IC KV ERE L., HBEBARERO /NN RIgEZ 1 L L
7o b & ORI & 2 BER CHul Uiz, #ARHI T, Ry B o Z v
NI B ORBRE LT D N2 o Tz, ARERZEITRO LIV - 7203,
BB D X R EORBEE LR L AT o — LEKEREICB VTR
£5 6 3 H XL 0 8T A M7 D B (Fig. 4),

2-6 IM4EF BVLDL 7 7 1 LA B L MDA LY v /7 DR

L AT o — VEKERE TR b E o FEEROT 7 a LA A& v
PRI EOEEMN, @2 L AT m—))VEFREE Y o g cHEIN9 % BVLDL H
D ApoB T 7 v LA XV BEEETER LTe & X 7 GBIk 5 AT RetE s
EZ oz, D, fE BVLDL O 7 7 v L A 3 X O MDA 1t % Western
blot {12 & 0 fi#hT L7z, HL ApoB Hifkz W ofE5R. ApoB D4y - &IZFHHY T 5
512 kDa {1tz /N> R S 7= 2 L i2iz. 1,000 kDa % #8 % % & 50 1 =68
IZHB W T ApoB Z & ieEy T RO X X i & iz (Fig. 5B), T
PC-Acro, #i MDA Hiikz HW 2R, Ht ApoB FifkZ W T Sz N R
&R UALE IR RSB & (Fig. 5D, 5E). BVLDL H10> ApoB 35 & OY ApoB

10



EEtemE T EEO X VR EIX. T /e b U BXOMDALEZIT TV D
TEWRENT, £, PG HiREHWERER. mo FEERICB VTR
R3S vz (Fig. 5C),

2-7 778U A AULBVLDLIZL A THP-1~v7 n 77—V Da L AT a—/L&E
F& D AT

BVLDL 37 7 v LA MbEZIT TS Z R aSnizizd, 77 u A 1L
BVLDL 23~ 7 1 7 7 — VOV bIZ 5 2 B B E T Uiz, 7 4 v — A ERIK
kY, BVLDL OB®EE Xt F VLDL LV /h&<, B FLDL LYW KEx ol
72 (Fig. 6A). H\ 7= BVLDL (& B AL ~DBEMWEZ Fi> = & SRR S iz,
BVLDL OBENEILT 7 v L A » OIRFERAFRIIHIIN L 7= (Fig. 6A), BVLDL 35
LTN0.02-2mM DT 7 1 LA L BVLDL % 24 B S L -7 7 1 L
A AL BVLDL % THP-1 =27 11 7 7 — |2 48 B AT L, faN=a L 25 11—
NEEZEELEZ (Fig.6B),2mMOT7 7oL A v ZHWCHE LT 70 A
{E BVLDL Z A fif L7z THP-1 v 27 v 7 7 — X, BVLDL Z#ff L7- THP-1 v 7
g7y —JIlt~palr Arue—)L, il AT e—)L, a L AT Y )T R
TOVIBENENFN 1.9 1%, 1.6 %, 24 FICHEBEICHEMLZ,

2-8  REWRSEEGRY R Ok b o

KEARS I D PC-Acro DJFTEIZ DWW THFTT D72, kb
BEITo T, YeflliZ DAB Z H W7o, Fi L 7D &% L R ERFIET H 1
IR BEIC R InD, —RIRE O TICR B Z2{To -0 Tk, kit
IRIZ & 2 IR R 22 e 0 T3RBO B o 7= (Fig. 7TA, 7C, TE, 7G, 71, 7K, 7TM,
70), =¥ b v —/LEREEREO KBRS EBIZIHV T RAMLL 1T K 2 A58 EEBALIE
fERB SN2 oTe, TDOTD, 2y hr— VRGO KBRS~ 17
7 —UITERBL Wz Enrsivz (Fig. 7B), PC-Acro (X, ==> hue—/L
BAGETRE O KRS E o M8 NI BV TRt S 7z (Fig. 7F), £7-. 14
Hr BV I A VR AR (Fig. 7J). M PNIZEIINC N EGAR OAFTE D fERR ST
(Fig. 7N),

B L AT 1 — LSRR O KBRS E CIINERER R i, RAMLL I X
DARFBEINL R STz, T DI, w = L AT o — )LEFAEEREO KERS
Hiewr7a 7y —URNEREL TWD Z ENRE Lz (Fig. 7D), PC-Acro 1E, &
3 L AT b — VA EERE O KBRS 5 o i & PR3 L OSNIE & i oD 55 sk
IZBW TR S (Fig. 7TH), M8 i, s dr i i 2 PNz

11



(b Z < AbTe (Fig. 7L), PIEGHIEII A PIRINIC B\ TIAED R S T
(Fig. 7P)

12



Total cholesterol Non-HDL cholesterol HDL cholesterol
O Control

= High-cholesterol & —_ 200 4
= 180
B 160
o -
E’ 140 -
T 120
S 100 -
S 80-
% 60 -
E 40
o 20
T T 0+ T T T 1
2 0 2 4 6 8
Time (week) Time (week) Time (week)
PC-Acro MDA
2.0 5 2.0+
_ 154 _ 1.59
7] 7]
> >
Q Q@
210 £10
Q a
O] Q
14 14
0.5 1 0.5
0 T T T 1 0 T T T 1
0 2 4 6 8 0 2 4 6 8
Time (week) Time (week)

Fig.2 Effect of a high-cholesterol diet on the plasma levels of cholesterol, PC-Acro,

and MDA.

A-C: Cholesterol levels in plasma. D: PC-Acro levels in plasma were normalized
relative to the level at 0 week (control diet group, 0.38 £ 0.08 nmol/mg protein;
high-cholesterol diet group, 0.27 £ 0.05 nmol/mg protein). E: MDA levels in plasma
were normalized relative to the level at O week (control diet group, 0.87 + 0.14
nmol/mL,; high-cholesterol diet group, 0.76 £ 0.06 nmol/mL). Each point represents the
mean £ SD (control, n = 5; high-cholesterol diet, n = 5). *p < 0.01, significantly

different from the control diet group.
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Fig.3 Effect of a high-cholesterol diet on PC-Acro levels in rabbit plasma.

Total protein (30 pg) was subjected to SDS-PAGE with a 6% or 10% polyacrylamide
gel. Representative patterns of western blot analysis are shown Band intensity was
normalized relative to the intensity at O week. Each point represents the mean £ SD
(control diet group, n = 5; high-cholesterol diet gropu, n = 5). The white arrowhead
indicates the expected size of apoB cross-linked with acrolein, and described as “higher

molecular weight”.
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Fig.4 Effect of a high-cholesterol diet on MDA-conjugated protein levels in rabbit
plasma.

Total protein (30 ug) was subjected to SDS-PAGE with a 6% or 10% polyacrylamide
gel. Representative patterns of western blot analysis are shown Band intensity was
normalized relative to the intensity at O week. Each point represents the mean £ SD
(control diet group, n = 5; high-cholesterol diet gropu, n = 5). The white arrowhead
indicates the expected size of apoB cross-linked with MDA, and described as “higher

molecular weight”.
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Fig.5 Detection of PC-Acro and MDA-conjugated protein in rabbit BVLDL.

Total protein (30 pg) was subjected to SDS-PAGE with a 3-10% gradient

polyacrylamide gel. A: CBB staining after SDS-PAGE. B: Detection of apoB. C:

Detection of IgG. D; Detection of AC-Acro. E: Detection of MDA. The black

arrowhead indicates the expected size of apoB. The white arrowhead indicates the

expected size of apoB cros-linking with acrolein.
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Fig.6 Cholesterol accumulation in THP-1 macrophages induced by
acrolein-conjugated BVLDL.

A: Agarose gel electrophoresis of LDL, VLDL and acrolein-conjugated BVLDL.
Acrolein-conjugated BVLDL was prepared by using the indicated concentration of
acrolein. B: Cholesterol contents of THP-1 macrophages incubated with 0.2 mg
cholesterol/mL acrolein-conjugated BVLDL for 48 hr. Each represents the mean + SD
(n=3), and error bars smaller than the symbols are not shown. *p < 0.01, significantly

different from the control.
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Fig.7 Immunohistochemistry of the aortic arch in high-cholesterol diet rabbits.

A, C E, G, |, K, M, O: Immunostaining without primary antibody (negative control); B,
D: Immunostaining using an anti-macrophage antibody (RAM11); F, H:
Immunostaining using an anti-Acro-Lys antibody (mADb5F6); J, L: Immunostaining
using an anti-a-muscle actin antibody (HHF35); N, P: Immunostaining using an
anti-CD31 antibody (JCO7A). A, B, E, F, 1, J, M, N: control diet group; C, D, G, H, K, L,
O, P: high-cholesterol diet group. Brown area is positive immunostaining and blue area
is nuclear staining produced with hematoxylin. Insets: enlarged image. Scale bars: 200

um.
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Fig.8 Proposed mechanism of protein cross-linking by acrolein.
Cys, cysteine; His, histidine; Lys, lysine.
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