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%% [Electrical failure @B & membrane failure ¢
%, HAMBED LR, FTRET S, Lizh o THEE
FeeiEl LEs25, SBENBFCEELRVEEZ
bhal| LHEHHALTHWET.

el 3% & (CBF) & _F v 75 OB# & LT, CBF
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Tk o T T AREESE (transmission failure),
S LI MBS 2 R TR A 4 VB EER
Wit (membrane failure) 2B D ¥, P F T AR
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PET W& TEWEER (misery perfusion) & L TEE®H
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(mL/100g/4>)

e

CBF

] T T ZIREREE (transmission failure)

PR o LB EHHE OB
vy VvV (membrane failure) «

| EnOiEEE




FiE | AE R OERICHD

EE R R R 22 2 R R RS REET

fusion weighted image : PWD) 2B TEx 5 L5124k
HDE LA, PWITICBEF 2IEEICERIIT5 2 & i
BL <, DWI & PWI OBEFHAEVE D ERHFS
72, HWMEYDWIEPWIDEREBOER, T4
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F4EEIZ DWI-ASPECTS #HWTEHBL QW E9.
R R R A2B L CERNS RO SAMURAI
(Stroke Acute Management with Urgent Risk-factor
Assessment and Improvement) rt-PA Registry T#%
7o — & TiE, ASPECTS @ 7 B A BICEG O REN
ER&N, 4 FUTCERNLZBREI-EH460E
{BroTwELAL (H3)., —00HFEE LT, £
T DWI-ASPECTS 28 7 I L d D 5 B ERM
M t-PABEZ AT, 4 KT ED F ) EENICAT
Y, 5~6mMATr—ANA r—ATEZLLIITL
TWET.
B WHAAORR T, HEREW 2o ICHEEE
EOXHZENTVET D,
EH Yy —FER BofEHER T, BEI5 %
BN FTREES CT W %17 & FR IS IERE
B CEGFHRKOMR LT, BLTRITEESIC
B L IO MRIMRZICE D 9. t-PAFEIZRE
W2 L2283k, BEWERCHIL early CT
sign # AT t-PASREZITI 2 &b H D 325, KA
BT _CMRIZ#] Y £9. ¥/, MRA TEIR
BRI 70T, NEERS MLEMAB
L OB OEEIC OV TIE t-PA ORI EERE
FoPICt-PA 25 LS MEERICAY 5.

LBty —lBWT-PAREORNAEEL S

ASPECTS=7| 185 “3.04

ASPECTS=4| 3.61 ' 0.021

9.91

MRIEREESR TOBREBNAR (DWI-ASPECTS) £33 8

# &> modified Rankin Scale (mRS) | SAMURAI ri-PA Registry
(Nezu T, et al. Neurology 75 : 555-561, 2010& ¢) 5] &%)
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BEHL72E T A, t-PA BRL20HFIIH L CILE A
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t-PA BIE T 4 V2 BEHIE I CT-ASPECTS 4% 7 #iLL
ET, 5EUTREEAL L, t-PABREOEEZH
L TCwWhiE, 72 2 NEEIRAZETH > TH t-PA
EEIRARS LTwET.

ek ERNTRBEKRAEJ-ACTI (Japan Al
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DE IR THWE LD, FRE &0 L) ICHENRE
BIFEDP LT P RETT R,

HH ChICMED t-PA BHEREZTH T ICME
PIBEERITE ) L) BRASE S TWE TS, t-PA
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ITETF VAR, FRPFEEIRTHEEAL, HAR
R4 Merci J b — 23—, Penumbra ¥ A 7
L DEAFFIC -PA BHEREZ BT I RE L) FH
ERELTVWET. t-PARSRBROMEMNEROK
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W F—=FAHY, HEIZBWTH NEEIRAZER
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MERBEEIT) 2L EH D FLA.

BR ke REA, BHREEMCOVWTEDL Y 2T
BREBELTT).

ek BEEXCTRESTDWIOREI Y FF X

MHBCHEELLTWI 5 DWIOHFHFLEF LL
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LohWHEFD D 3. RO RELMEEXT AT
54T, bPEDE L Olifk TiEE o BE I
IS 4 72912 MRI % 24 RBSA CHE 32 2 & 1
DFLIBHTEIHY T A,

RIHEIC 503 CT & DWIOFIROET, W
HD ASPECTS K CIZZ  DEET—HTHH D
DOBN DSBS H ) 5. ZOHBED 1213 DWI
DEFESOPCTHEROLOFEETNE LT, [
BHEEEE] L [IEmist] L& 4 -V THORT
HWwZ EFKETT. 220HIE, SMHINMEEOIE
BEDOAHZANTOWTOEMTY. BRI,
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B ZE o & 2B AS IR AR A L CRlRE AT
ERAMET B7-0 LHBI N T ET25, Shid
TRV 2 A, BSOS TERRIERER
<, MBAMERBEMMECTTMN L CwE 924, BTk
Y TFHROEETCERLTB Y, MigsEETH
MBEOBIARTE IR AZLIBLEDIT L bTRRX
R—=ZAL2HY TEA. 328, HL,Wearly CT
Sign BB SN BICH phbh b DWI TREES 28
DRV EFRICH D T, BFIEEERFEB TSV
EBJ-ACTHLOH THH THhbdroTE& F L72D,
FEEBIELD &b LEIEEND > CDWITEBITTH
DIEBEF L BEFELIT R ST B RRES S
DEFTOT, DWICEESZHET ARICIEERET
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O 3EHUNO 7T FavTuwod, H5WILEE
BEOBRE I THOPREEOWTHERVERD
nTwEdia.
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100(%) (95% CI1.26~77.3)

FIETR 3 ~45EE O rt-PA FHEREEOAMEENE | ECASST
35 A%O MRS & RLNERMBENHNIERERT.

(Hacke W, et al for ECASS Investigators. N Engl J Med 359 : 1317-1329, 20084 4 5 %)

of Neurological Disorders and Stroke), ECASS (Euro-
pean Cooperative Acute Stroke Study) I - I,
ATLANTIS (Acute Noninterventional Therapy in
Ischemic Stroke), EPITHET (Echoplanar Imaging
Thrombolytic Evaluation Trial) %8 T X ¥ f#HF L
Th, FEAERASEEE DN TH TR SERh R 8
RMTELIEFRBEINE L. 20H%D, 458
AT 6~ 9 RHE BT E REA S TS
5L MAHRERA W { o2 fThh, NF VT T &R
%9 % DP mismatch 252 BEF T OWTIHRFER
HRERVEONAEICHY T E1).

N TG EBER T N— A L CHE T RRRER O
EEZRA S LTH5HEORED 102 EXTEND
(Extending the Time for Thrombolysis in Emergency
Neurological Deficits) % 0 9. ARERCTIL, RAPID
VAT AICET W MRIFEMGC & D B S &% DP
mismatch 2% 5N 5 BIMEMEREE 2B IRL, #
JED B 3~ REHBIC rt-PA 2 8RR S L C, BE
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DWI T2 7 A570mL K (70mL 48 TixEEN
HiOfEBRESEE5), PWIO Tmax % 6 i & L
72356 @ PWI K DWI O & 18 5 I O 5% L 49120%
B, AEENImLBEVWIERERAVTWET.
Ry A REEE, TORIOVTEDII ZIE
ReBRLETL LI .
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w0l DEFUSE (Diffusion and perfusion imaging
Evaluation For Understanding Stroke Evolution) &
EPITHET C, BNV 7 vy o7 LBEOHRESL &
WEEDOREL b o TERRER L LD TORR
T9. EXTEND THWHRTWS Tmax 6 2L E &
W9 DiEZ @ DEFUSE % EPITHET DR b
EICLTEY, £7-RAPID 4 2555 L7 PMA
EEBIERIIBEDEVWY 7D 12THAI LN
HRIhCWET. 2F ), BIRATRIBE OBV
V7 bR, RLEEROBVWIEETH S Tmax
zHY, ®&bIwvhy M 7ELDRTWS 6%
BHAnwabZ T, ThEToOMERREOL Y £ A2
DWLARENRBOBARBRTH L LW E T T.
DP mismatch 2 V2 7 M BAERLICHE X ADOFHE
EHEET BN EIDEHHTE L TR —BOF v
ATHY, FAMF % Y ANTOEXTEND 7259 &
BoTwEd.
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(Donnan GA. Lancet Neurol 8 :261-269, 2009 +) 51 FHEE)

325%, BEINTEFBEBERE6%, BROWETIO%NE, R
PHEHRIZE O PHEON LT, 28BIE, %k

LFREF CORRMEILN 4 T, KSR TR
RB Lo oD TT A, PR D TI~T25,
NIHSS O i 3fli $18~19& (ZIZF ULz 34H
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match % LfELR a7 A HFHEETT O T,
FO X9 R BRSBTS B & BRI
FERH L T iug, <9 v 7S EBIEOREIZ R
WOTRRWRERTnET,

Bk AHE, ARRIFNBEERALCWZZE, B
DAL TENFE L.



RSB D B

SHB IR TR DFr 72 72

-y
14

% bl

&

EIRERIC B DERIRRE DR

WHE (F)  fF, SEBIREZE O BRI B INE
Ml dE VbR ThETY, TOERBRIILTLLIN
LTIH D THA, FITHEIE, HiEE L LEM
B &SEPHER b OHBIRIEESY 1 DOF— T~ F

294

HEE (RENE WHB)

L EiE
BHBMMARZEAZRESZMERBENARSE 2R
IE  AIHE

Kazuo YAMADA

SHEE

BEURERSRAE L 42— BIREE

ey —k

Kazuo MINEMATSU
ERATEMASRE € % —BEAR e
FIHE 5

Yoshikaze OKADA

WEMUES LS # —thRmEARE 000
RARSFHBE, BEht 2 —F

REAFESRAMERERENNE WE

(L5 I g
Yuji IKARI

ELT, EHRREDOERED X REOH /2 2B
DWTEHELLZVWERVWET. 9, HERREOR
ZROWEB IOV TBRAVLET.

R AETRIZED 2 VBT ORFREC L
X, 77 u— ATLEORBEED B ISR NE
ERMLTWAI LEMEVDY TEA. LHFETIE
B S bt THEBIIRBE & LEMEI D 5\ i
FDMOEBHEZ B b o BEHEIBEIML T B

W& HmE Voll7 Nold (2012-1)

11 (1D



ITH R 6

12 (12) BeEn

LHEETT.

WE HBbry—Th, EFNLEELHDIRFEES
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F3 EERERCERL TV AEZIIE—E0EE
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3, MP-RAGE #LI#HZ Black Blood 7z & { D20
by, BEATE, BENSHSTELMEEEHD X
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I EEER LT E723T-MRIL 2FHTRIES 5 —
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TA5, WHPARTL LI .
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NTwF 3 (Antithrombotic Trialists' Collaboration.
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NCEP-ATPI (National Cholesterol Education Pro-
gram Adult Treatment Panel 1) Ti&, ZEEIRERD
TRFHELTLDL 2 LAFa— VoS EEEY
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VEEIRAIBELELODTHET,
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HEREF R CEER L By (K3), Y
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B XA R ORI e Rk & FRDS S -
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AoNET. EHEKREONS Y701 0820
DEBDSH Y, KIZ CEA ORifT2 @RI 20 THN
W, SRR AR RR M BIE A 2CE I BATIC £ b g
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Naylor 1998 Ax 11712
BACASS 2008 0 10 1 10 1.2% 0.30 [0.01, 8.33] —_——
BézEch Brooks 2001 0 53 0 51 Not estimable
Brooks 2004 0 43 0 42 Not estimable Brooks 2001 Sx 53/51
CREST 2010 52 1,262 29 1,240 24.6% 1.79 [1.13, 2.85] o
EVA-3S 2008 23 265 7 262 12.3% 3.46 [1.46, 8.22] —e— i
ICSS 2010 56 853 28 857 24.5% 2.08 {131, 3311 -  Wallstent 2001 Sx 107/112
Naylor 1998 5 1 0 12 1.4% 21.15 [1.01, 445.00] E——
SAPPHIRE 2004 6 167 5 167 7.4% 1.21 [0.36, 4.04] —t—
SPACE 2006 44 607 37 589 25.0% 1.17 [0.74, 1.83] -+ Brooks 2004 Asx 43/43
TECAS-C 2006 2 82 3 84 3.6% 0.68 [0.11, 4.15] e
Total (95% CI) 3,353 3314 100.0% 1.72 {1.20, 2.47] i SAPPHIRE | 2004 Both 167/167
Total events 188 110
LEREE BACASS 2008 -0 10 0 10 - Not estimable SPACE 2006 Sx 807/589
Brooks 2001 - 0 53 1 51 2.4% 0,31 [0.01, 7.801 . e :
Brooks 2004 0 43 0 42 Not estimable
CREST 2010 14 1,262 29 1,240 60.2%% 0.47 [0.25, 0.88] i g
EVA-38 2008 1 265 2 262 43% 0.49 {0.04, 5.48] — TEGAS-C 2008 ND 82/84
1685 2010 3 853 4 857 11.0% 0.75-[0.17, 3.37) s e
SAPPHIRE 2004 4 167 10 167 17.9% 0.39 [0.12, 1.251 ]
TECAS-G 2008 1 82 2 84 42% 051 1005, 5.69] _— BACASS 2008 | Sx 10710
Total (95% C) 2,735 2,713 100.0% 0.47-{0.29, 0.78] L 3
 Total events 23 e EVA-38 2008 = Sx 265/262
ET BACASS 2008 0 10 0 10 Not estimable .
Brooks 2001 0 53 1 5 44% 0.31 [0.01, 7.90] — Steinbaucer | 2008 | Sx 43/44
Brooks 2004 0 43 0 42 Not estimable
EVA-3S 2008 2 265 3 262 14.0% 0.66 [0.11, 3.96] —_—
ICSS 2010 10 853 3 857 26.9% 3.38 {0.93, 1231] e iICS8 2010 Sx 858/857
Naylor 1998 8} 11 0 12 Not estimable
SAPPHIRE 2004 2 167 4 167 15.4% 0.49 [0.08, 2.73] ———t k
SPACE 2006 6§ 607 5 589 31.6% 1.17 [0.35, 3.84] e CREST 2010 Both 1,262/1,240
Steinbauer 2008 [¢] 43 0 44 Not estimable i .
TECAS-C 2006 1 82 2 84 7.8% 0.51 [0.05, 5.69] —_—T
Total (95% CI 2,134 2,18 100.0% 1.11 [0.56, 2.18] <
Total events 21 18 y 188/ 110/ 1.72 (1.20~
i, " : " Bz 3,353 3,314 2.47)
BE ‘BACASS 2008 0 10 1 10 1.8% 0.30 [0.01, 8.:33] TR
Brooks 2001 0 53 1 51 1.8% 0.3110.01, 7.901 e
CREST 2010 66 1,262 561,240 27.6% 1.17-[0.81, 1.681 k ¥
EVA:3S 2008 26 265 12 262 186%. 227 [112, 4.59) e
ICSS 2010 58 853 33 857 25.6% 1.82 [1.18, 2.82] o
SAPPHIRE 2004 8 167 16 167 15.0% 0.47' {020, 1.14] et T 21/ 18/ 111 (0.56~
TECAS-C 2006 4 82 7 84 9.4% 0.56 [0.16, 2.01] —t 21,4341 2118 2.18)
Total (95% CI) 2,692 2,871 100.0% 1.15 [0.73, 1.82] e 162/ 126/ 11.15 {0.730~
Total events 162 126 o101 110 100 “= 2,692 | 2671 1.82)
CASHfr  CEAIBfI
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IR (percutaneous transluminal angioplasty
PTA) #FPTw, KT 4BHEBIZ CAS 27w
L7z, ZoOREEISW-AMEDRS ST, HER
BgEL, BOBELRI LRV ELE 20
PTALCASOMBR EOBED T IETVDT
L&,

FH BERIEERETHR L CHICET ST
1TARZED»DY ETOC, 1~ 2:8% HEIZ SPECT
FATVWE T, CASHEATICH L TlMHWE IBS ERE
B R9 SPECT %4 £ %47 - T staged CAS Z#EIRT 52
EbdHhET.
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CEA OEATHERETL & 9 2.
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Original Article

Small Dense Low-Density Lipoproteins Cholesterol can Predict
Incident Cardiovascular Disease in an Urban Japanese Cohort:

The Suita Study

Hidenori Arai', Yoshihiro Kokubo?, Makoto Watanabe? Tatsuya Sawamura?®, Yasuki lto*, Asako Minagawa®,

Tomonori Okamura® and Yoshihiro Miyamato?

'Department of Human Health Sciences, Kyoto University Graduate School of Medicine, Kyoto, Japan
*Department of Preventive Cardiology, National Cerebral and Cardiovascular Center, Suita, Japan
*Department of Vascular Physiology, National Cerebral and Cardiovascular Center, Suita, Japan

4Research and Development Department, Denka Seiken, Tokyo, Japan

*Department of Preventive Medicine and Public Health, School of Medicine, Keio University, Tokyo, Japan

Aém: Several lines of evidence indicate that small dense low-density lipoproteins (sd-LDL) are more
atherogenic than large buoyant LDL; however, few prospective studies have addressed the role of sd-
LDL in cardiovascular disease (CVD). We therefore examined the association between sd-LDL cho-
lesterol (sd-LDL-C) and CVD in a Japanese cohort.

Methods: An 11.7-year prospective study was performed using a general population aged 30-79 with-
out a history of cardiovascular disease. Direct LDL-C and sd-LDL-C were measured in samples from
2034 participants (968 men and 1066 women).

Results: During the follow-up period, there were 116 incident cases of CVD. The multivariable-
" adjusted hazard ratios (HRs) of sd-LDL-C for CVD were calculated using a proportional hazards
regression model after adjusting for age, hypertension, diabetes, use of lipid-lowering drugs, body
mass index, and current smoking and alcohol drinking, and found that increasing quartiles of sd-
LDL-C were associated with increased risk of CVD. We also determined that age and sex-adjusted
HRs per 10 mg/dL of sd-LDL-C and HRs for CVD, stroke, cerebral infarction, and coronary artery
disease were 1.21 (95% CI: 1.12-1.31), 1.17 (95% CI: 1.05-1.30), 1.15 (95% CI: 1.00-1.33), and
1.29 (95% Cl: 1.14-1.45), respectively.

Conclusions: It was demonstrated that sd-LDL-C was significantly associated with CVD in a Japa-

nese population, providing evidence of sd-LDL-C as an important biomarker to predict CVD.

J Atheroscler Thromb, 2012; 19:000-000.

Key words; Cardiovascular disease, Lipoproteins, Lipids, Risk factors, Epidemiology

Introduction

The causal relationship between high levels of
serum low-density lipoprotein cholesterol (LDL-C)
and cardiovascular disease (CVD) has been well estab-

lished in previous cohort studies™. Recent clinical
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trials have also indicated significant event reduction
by statins in the primary and secondary prevention of
CVD®9; therefore, LDL-C is one of the most impor-
tant risk factors of CVD and many guidelines, includ-
ing ours, recommend certain target LDL-C goals for
risk management to prevent the development of CVD?.

Although we use LDL-C as the primary rarget
for cholesterol-lowering therapy, LDL particles are
heterogeneous with respect to size and density. Com-
pared to large, buoyant LDL, small dense LDL (sd-
LDL) particles exhibit a prolonged plasma residence
time, increased penetration into the arterial wall,
lower affinity for the LDL receptor, and increased sus-



