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Diabetic Macroangiopathy and Genetic Polymorphisms in
Japanese Patients with Type 2 Diabetes

Kazuko MUTO", Yasuko UCHIGATA", Masashi HONDA?,
Toshika OTANI® and Yasuhiko INAMOTO"
YDepartment of Medicine III (Director. Prof. Yasuhiko IWAMOTO),
Diabetes Center, Tokyo Women’ s Medical University School of Medicine
?Department of Medicine, Shiseikai Second Hospital
YDepartment of Medicine, Saitama Memorial Hospital

The main cause of mortality in type 2 diabetic patients is macroangiopathy including coronary
heart disease (CHD), cerebrovascular disease (CVD) , and obstractive atherosclerosis (ASO). Recent
genetic studies showed that these vascular diseases in non-diabetic patients were largely associated
with certain genetic polymorphisms. We therefore investigated the relationship between macroan-
giopathy and the genetic polymorphisms in Japanese patients with type 2 diabetes by a case-control
study. A total of 157 patients with type 2 diabetes were divided into 81 with either CHD, CVD or
ASO (positive group) and 76 without all (negative group). Two groups were matched with age, du-
ration, HbAlc and lipid metabolism. Healthy individuals who had no abnormality of glucose and lipid
metabolisms served as controls. The gene polymorphisms used in this study were as follows; the de-
letion/insertion allele of angiotensin-converting enzyme (ACE) gene, 1166A/C allele of angiotensin
II type I receptor (AT.R) gene, PI*'/PI ** allele of platelet glycoprotein IIIa receptor (GPIIla) gene,
TaqIB and Int14G/A allele of cholesteryl ester transfer protein (CETP), 188Gly/Glu allele of lipopro-
tein lipase (LPL) gene, 4a/b allele of endothelial nitric oxide synthase (eNOS) gene, 192GIn/Arg al-
lele of paraoxonase (PON) gene, and 677C/T allele of methylenetetrahydrofolate reductase MTHFR)
gene. These gene polymorphisms in healthy control were on the way to Hardy-Weinberg equilibium.
The result showed that there was no statistical difference in the polymorphisms between the posi-
tive and negative groups. It suggests that the development of macroangiopathy in type 2 diabetes
was not associated these gene polymorphisms.
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b
MR, R E, % EIREE
L EOBRTEAL A B L 5 KNEREE L, 2/
PERIBOICEDK 50% % &0 5 BEE LA HHE
THbH. HARAND 2 BIBERIFEEIZEHT 5K
ERELRETLIHNTELT, Mz ba—
REE, WRORIIRD, B, SimE, SELEREO
BRORSFPINETRESNTERL. 20%
INSDBRRILMBAERTFE & HIT, BIREEILE
WA B ZRAE S5 BEHNLETFORS H%E <
REBEINDL L HIZhoTEY,

BIARTEALICBEE 2 BIZHI K FOHED ) B
T, Ty I T vy rEHEEF (angiotensin I con-
verting enzyme: ACE) #1Z T2 R8I L i ZE?,
rEEp IR Y, FERALLAREY, AKX, wH
HRA 7 > MMEERAEY, RS & ORI S
n, 7957 vy 454 71%BMk (an-
giotensin II type 1 receptor: AT\R) Ef=T% A
DR &, /MRIESZ 2544 1lTa (glycoprotein
[1Ta: GPIIa) # {5 T £ RUIEER M &, 2L X
T UYWL AT VE%EN (cholesteryl ester trans-
fer protein: CETP) B1Z T £ RIL L E? L, 1)
K& H Y /¥ — ¥ (lipoprotein lipase: LPL Gly'®
Gln) BIE LA R MEOCERED L, mWEE= b
Ot FH A4 NGBS (nitric oxide synthase:
eNOS) BT ZRILEERELRY L, 5+ FV
F—<¥ (paraoxonase: PON) #&{x 1% B HEIR R
BEICBTEHRERE L, 2FL VT FTE
Fu¥EREEICE % (methylenetetrahydrofolate
reductase: MTHFR) BZF £ BILOMEEY L O
BEA, IEMERBE AR E LS RO, S
s h, L L, BRAIFEBEIREE 2 xR &
L7z HARN 2 RS R 7 L E O K IE FEE O FE &
IS —HEOBETFEM & ORGEEIZ OV TIdW
F 2B S T,

Falk, INSOBRTEMEBARAN 2 BIPER
WEBOKMEREESPE OFEEEZRETT 572
D2, BRERZ~ v F 387 KIMEREES I
BIUOEEHELHOTEROBIETSR % g
M35 L LT, BIHROT— 71200\ TXRIY
ERRiTo72.

Jll

MR EFE

1. M&

HE L FERBERF LY ¥ —, 2O T
BB SV E IR OREREIL R ICEBRE T 2213
ABEH @ 2 RIBERIBEFE 2R & L7,

YEIRIE DOZWIX 75g 7 KA REB % 1T -
T 1982 £ D H AR F R @ L #ITE DN T
Zhr L7z,

MM CERE, SRS, MHEESRELE
DRMEEEZ VTN b2 2 RIFERKEZ K
MERERER, Pl db—D20RMNERE

BTS2 BRI R KSR R R L

L, 2HOVYFim, BRBEEUE, 92
HbAle, #PEHIH PO HbAlc fE% < >
FEIHE(ED. T2, EFNET, Btk
B, e EE B L ORI E%BIIREELIE O BhIRE
ILHMERELZ A S 2 WIEHEIRBEE 75 A% 2l
KETIRROANBE N v 7 ZBH OB, EEX
WL L7-.

ETOMRICHAED T3 L HWEEIT - 728, 4
VI —=hFNarery g, BEENTERESLL
L7 Th 58, R TFERIRZAMENEKNIE

K1 RERFBZORNERERERELBERRO

BEER
KRMEEE KOEHEE
(=) (+) b

n(8 /%) 76(37/39)  81(48/33) NS
Filn (%) 64.1+84 645+80 NS
s T (48) 10363 11.0%6.8 NS
BMI (kg/m2) 230+30 237+33 NS
WY (%) 36.8 444 NS
W HbAle (%) 83+2.1 82 =21 NS
sE@BEH HbAlc (%) 72 £10 74 *13 NS
T-chol {mg/dl) 2024+329  199.8+40.0 NS
TG (mg/dl) 1503+850  1474+827 NS
HDL-C (mg/dl) 505+ 16.4 520+ 26.1 NS
LDL-C (mg/dl) 1225290 1243338 NS
sBP (mmHg) 1374+157  1385+224 NS
dBP (mmHg) 762x11.0 784+148 NS
BRI AR A (%) 579 790 p<0.05
retinopathy (N/S/P) 50/12/14 32/12/37  p<0.001
nephropathy(~/ +) 64/12 54/27 p<0.05

N/S/P: no retinopathy/simple retinopathy/proliferati-
ve retinopathy.
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%2 BHEEET O primer FF)

Angiotensin I converting enzyme gene

sense 5-CTGGAGACCACTCCCATCCTTTCT-3'

antisense 5-GATGTGGCCATCACATTCGTCAGAT-3'
Angiotensin [ type I receptor gene

sense 5-ATAATGTAAGCTCATCCACC-3

antisense 5-GAGATTGCATTTCTGTCAGT-3'
Glycoprotein [la gene

sense 5-TTCTGATTGCTGGACTTCTCTT-3'

antisense 5-TCTCTCCCCATGGCAAAGAGT-3'
Cholesteryl ester transfer protein/Taq IB gene

sense 5-CACTAGCCCAGAGAGAGGAGTGCC-3'

antisense 5-CTGAGCCCAGCCGCACACTAAC-3
Cholesteryl ester transfer protein/Int14 gene

sense 5-~ATAATGTAAGCTCATCCACC-3

antisense 5-GAGATTGCATTTCTGTCAGT-3'
Lipoprotein lipase gene

sense 5-GAGCAGTGACATGCGAATGT-3'

antisense 5-CTCCAAGTCCTCTCTCTGCA-3'
Nitric oxide synthase gene

sense 5-AGGCCCTATGGTAGTGCCTTT-3'

antisense 5-TCTCTTAGTGCTGTGGTCAT-3'
Peroxonase gene

sense 5-TATTGTTGCTGTGGGACCTGAG-3'

antisense 5-CACGCTAAACCCAAATACATCTC-3'
Methylenetetrahydrofolate reductase gene

sense 5-CAAAGGCCACCCCGAAGC-3'

antisense 5-AGGACGGTGCGGTGAGAGTG-3'

WEBRED TIREIR2.

2. Fi&

1) K& EEOZ

MM OCERBOAMEIE, MLy F3IVEREMN
RED L VIIEEIREE CHEL, 2 B¥nik
WA F RN, RMERSM OHEEOME, F
TIEEEREE TH R LD 75% DIRAED 1L
DEWCHET A%k L.

J I B E ARSI RIS RER DY, D
GHECT I, WMEOMRA 2RO LG E2HMEL
L7z, B ERsER EE 2 b bE1d
Brab L7z,

BV EIIREILIE 1, EEBIRMNARED 5\
SEBEBAT 2RO 5 BEE L.

2) BRI A fE O AT

HbAlc i3 — % AUTOAc-8112 12 &K %
HPLC # (EE#1H 43~58%) X Wl L7z, H
Wz HbAc HIZFIZIROME L HAERTE TOH 1

41

[ 5 U 72 B394 GEFEH HbAc ) TH 5.
M 2R A Cille L, RSO RS S
B 3 EOMEEFEH L72d D&z, RAERR
i R R AT, BV A7 -, fi
Beff, HDL 2 L A5 u— %2 JliE L, LDL I L A
FH=IVIEENOLOFBRIVER L TRDO2.

3) DNA 4t

FRIMO P MEMAL L » DNA L, &4
DEETHRKTIA ~— (£2) 2Hpo
lymerase chain reaction (PCR) Z1To 7. L
-8z 713 ACE sz ¥, ATR#EIET, GPIla
&1, CETP &fz 7T, LPL #1x ¥, eNOS #I5 T,
PON #{z¥, MTHFR &Iz TH 5.

(1) ACE &f=¥ /D ZEZHK

Rigat 57O FEEZ HWTHRH L 7. PCREW
& 5% 7 HU— A VTESRKEL, =FIV 7L
Ta~< 4 FTYm 721, 490bp @ Lallele &£ 190
bp @ D allele # A& L 7-.

(2) ATREET 1166 . A—~C ZEIZR

Takayanagi 5® D F % v CHett L7z, PCR
BEW I3 BB Dde T CHIWItR, 10% 72 VT
I N VERIKE L, 139bp & 211bp 2 FE L
7z. 1166A—CEENH 5 5&, 139bp & 211bp
WZEIRrE s,

(3) GPIMla #f=¥ PI*/PI* MM

Weiss 5V D% Fvy72. PCR EY X BREE
% Nci 13 &0 Msp I CHIWIR, 10% 72 U7
IRFVTERKEL, =F Va7 uvf P
5 L, PI*allele & PI*allele # [ % L 7z. Exon
2 M 1565T—C OERIZ LY, allele & PIM & PI¥
WIRESING.

(4) CETP #15F TaqlB £ HZH

Fumeron 52 ® J7 % f w72, 535bp @ PCR
FEW) % HIFREE S TthHBS T (Tag 1) THLE L, 10
%T 7 V)NVT I R VERIKET, 361bp & 174
bp M E /b D% Bl allele, RUIKTDOH D%
B2 allele & [Fl%E L 7.

(5) CETP #&f=+ Intl4 i G—A L HIZ Wi

Inazu 52D TIT - 72. PCR EW 1 HIBREE
3 Nde TWLFR#2, 185bp @ ARYD W o IE % allele &
138bp & 47bp IZHI W S 72 & 2 allele 7, 10%
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£33 2EMERFEE EHEBECBY 2 EEFEROHE

Xt BR B PR I
BIET (n=75) (n=157) x2 D

B1(%) #1(%)

ACE DD 14 (19) 19 (12)
D 31 (41 63 (40) 2.23 0.38

il 30 (40) 75 (48)

ATIR cc 1 1 (6)
AC 11 (15) 16 (10) 1.31 052

AA 63 (84) 140 (89)

GPIlla PIAl/PIAL 74 (99) 156 (99)
PIAl/PIAZ + PIA2/pPIA2 1 (13) 1 (06) 2.10 0.15

CETP/TaqIB BIBI 23 (31) 49 (31)
B1B2 40 (53) 84 (54) 0.02 0.99

B2B2 12 (16) 24 (15)

CETP/Intl4 i -/ - 75(100) 154 (98)
+/ - 0 (0 3 (2 241 0.30

+/ + 0 (0 0 O

LPL188 i -/ = 75(100) 157(100)

+/ - 0 (0 0 (0

+/ + 0 O 0o O

eNOS aa 1 @ 1 (06)
ab 11 (15) 23 (15) 0.29 0.87

bb 63 (84) 133 (85)

PON AA 5 (7) 24 (15)
AB 40 (53) 63 (40) 5.26 0.07

BB 0 (40) 70 (45)

MTHFR cC 8 (37) 63 (40)
CT 34 (45) 68 (43) 0.15 093

TT 12 (16) 26 (17)

TIZIUNT I PP VERIKECREL:.

(6) LPL &= 188 {2 Gly—=Glu % %%

Nordestgaard ¥ D /L TI7 - 72. PCR #EW %
HIREER Ava 0 TR, 4% 72— A5V T
kB L 72, 1B allele (131, 88, 86bp) & &£ allele
(219,131, 88, 86bp) % [mIE L 7.

(7) eNOS &= T 4a/b LB HT

Wang 5O FEEZ WA, PCREWZ 4% T
HO—ATVEZIKE L, TFIVvaT7uvAF
getty T 420bp @ eNOS4b allele, 393bp @ eNOS4a
allele % [Al & L 7.

(8) PON #EfE T 192 fif Glu—Arg £ HIZ W

Primo 5D }ETHr - 72. 99bp ® PCR EW
SHIBREER Alw L YIWT#%, 15% 727 UNVT I KT
VERIKE L2, TF YT LATOTA, FYmk,
99bp D A D A allele & 65bp & 34bp 222 5
B allele % [/ L 7=.

(9) MTHFR #f&F 677 it C—T £ &IZ W

Schmitz 59D} TI7 - /2. 246bp DIEIE L 72
PCR EW I HIBREE SR Hinf TYIRT#%, 10% 7 27 V)
V7 IFTFVIZEEL, = F Yo AT7uw A FT
getat, 198bp O ALIRT type (C) allele & 175bp
(+23bp) DR allele Z[FE L 7.

4) FREHEHT

AR D genotype D43 #i %° allele DSHE DA
BEBREZIL ¢ e % H\v/z. Hardy-Weinberg
DL I L D RERR S Nz ABFFRIC BT
BT —=FETRTCPEHE+FERETRL, 28
D I Bk ETIE Student @ t BRE D L < 1% Welch
D t g TV, p<005 2B H L L.

#w 7
1. BRbRf&
F 1 ITHEIR R A B E R B & K BE
ErtE

7
PR ORI 2058 2R L7z, RINER SRR
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F4 KMEEERERLBUEROBEEFSEL allele E

KmEEE KNEESE

B/IET e P R X2 P
: (%) B (%)
ACE  genotype DD 9 (12) 10 (12)
ID 27 (36) 36 (44) 151 047
40 (53) 35 (43)
allele D 45 (30) 56 (35) 089 035
I 107 (70) 106 (65)
ATiR genotype CC 1 D) 0 (0
AC 9 (12) 7 9 083  0.36*
AA 66 (87) 74 (91)
allele C 1 @ 7 @ 123 027
A 141 (93) 155 (96)
GPIla genotype  PIAL/PIAL 76 (100) 80 (99)
PIAL/PIA2 0 (0 1 (1.2) 094  033**
PIA2/PJA2 0o (O 0o (0
allele PIAl 153(100) 166 (99) 095 033
PIA2 0 (0 1 (06)
CETP/Taq IB
genotype  B1BI 20 (26) 29 (36)
B1B2 43 (57) 41 (51) 171 043
B2B2 13 (17) 11 (14)
allele Bl 83 (55) 99 (61) 136 024
B2 69 (45) 63 (39)
CETP/Intl4 {if
genotype -/ = 75 (99) 79 (98)
-/ + 1 (1 2 (2 0.28 0.60***
+/ + 0 O 0 O
allele - 151 (99) 160 (99) 028 060
+ 1 M 2
eNOS genotype aa 0 (0) 1 (D
ab 8 (11) 15 (19) 258  Q11%k*x
bb 68 (89) 65 (80)
allele a 8 (5) 17 (10) 293 008
b 144 (95) 45 (90)
PON  genotype AA 10 (13) 14 (17)
AB 29 (38) 34 (42) 113 057
BB 37 (49) 33 (41)
allele A 49 (32) 62 (38) 125 026
B 103 (68) 100 (62)
MTHFR
genotype  CC 33 (43) 30 (37)
CT 34 (45) 34 (42) 245 029
TT 9 (12) 17 (21)
allele C 100 (66) 94 (58) 200 016
T 52 (34) 68 (42)

*CC+AC vs AA, **PIAL/PIAL ys PIAl/PIAZ +PIA2/PIAZ,  *¥* —/— yg —/+,
****aa+ab vs bb.

ERMERERERIL, Fin, BRUHE, W2 MAEIC S HEEIZD o 7205, BEAOIRAEE,
HbAlc i, @kt HbAlc BIZ P~ v F 3874 HNE & BHE D& 0F 3 % HEE IR E B 2
728, 2BEICAEEEIE 2. R, BML M EE, EANE oY AR
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2. BRFRBEICE T2 AMEREREEESTEF
SEIDIEE

KRB EERFHICBIT L E£EETO
genotype DHE %R L, & 4 \THERAWR K MG R E
L L CBREROZNZENDEIEZFEHD
genotype B X W allele HEZ/R L7z, &oB, K
TO#EEF RO 55413 Z I Z 1 Hardy-Weinberg
DFHIEHE L TVWEI L E2HEIDTNS,

1) ACE #fzT & ATR #fzT0%H

ACEI/D & AT.R A/C @ genotype O 4 Ai 13
SHHRBE L BRI EE O CHBELE R kb ol 2B
XTEERED Z NS DEIET D genotype D AR 1L 2
NETOMEEAERII L h o2,

F 4R L2 X912, ACEI/D genotype D45
ik, KU EBEMER CDD 259 6, 1D 4327
Bl, U240 B THo7zDiZxF L, BHEEEETIZ DD
310 B, ID A% 36 #l, 11 %35 BT, 2 HEMICEE
ZlE %o 7z, Allele HED I T, KA [EE
e T D 2930%, 12870% TdHo72DIH L,
G RECIE D A335%, 1 4°65% Tdh o7z, BET
DVSETEh o228, AEEILH 7.

ATR A/C genotype D754 1%, K& ERN:
BT CCH LB, ACH 9B, AA 2366 BITH o 72
DL, BB TIZ CC A0 B, AC A3 7 6, AA
MB7ABIT, 2HMICHEEEZIE L2 o 72 Allele
BEIZBWTH, RIMEMERERTCA7%, A
B 93% ThHo72DIZx L, BHEEETIEC 2 4%,
AD96% &, BEEIG,ro7-.

F 72, AT R BT ® AA genotype # B4 5K
I35 [ 2 15 M B © @ ACE & 1% F @ genotype @
$HREIX, DD 291, ID A%34 #l, 11431 Bl TH
HDIZxF L, AC genotype % A3 5 K & EG
HETIEIDD 16, ID2#I, I4HITHYH, ACE
Bz & ATR #I{&TF genotype DM J7 % JI L
THRIMEREE LM T 55219 % genotype 1
ARDOP LMo 7.

2) GPIIla #&fnf o PIM/™ %8l

XPHERE 75 B 1 Bl A, BEIRIEREIC BV T DK
MEBEERERET 1HIOADIPI? (WIFhdAT
oA PIY/PIY) &R L7 M3 <C PIM
/MTHol.

3) CETP &fxT® TaqlB %M

CETP/Taq IB & fz ¥ @ genotype @ 547 13 %t
HBF EERRIE OB CHEULTBY, AEEEL
oz,

KMEREERERB X ORI TO CETP/
Taq IB #&fzF D genotype D4 AilE, KIMiFpEE
R ME#E T B1B1 28 20 %1, B1B2 27 43 #1, B2B2 %
1B3HITHo72DITH L, G TIXBIBI %29
%, B1B2 A% 41 f, B2B2 % 11 BT, 2 HMICAH =
X o,

Allele #EEIX, KNI & E AR T Bl 28 55%,
B2 7% 45%, MR Tl Bl 2861%, B2 5 39% T
Holz. BYRET B2allele DHENETEN- 72
B, AEEZ R,

4) CETP #{zF ® Intl4 £ Al

CETP #zTOEE allele D534 1, MERIERE
T 157 Bl 3 BIDEE allele % BD /2D AT, *F
HREIC BV TR allele 13380 o /2.

KiEFEEREREB X OB CETP {5
F® genotype 1X, KIEFEEREHETER allele
2RO DIE 76 B 161, BEYEEECIE 81 Bl 2
BIOAT, WFRHBANTOEEHRTH-72. 2D
AL allele BARIZBNWT S 2BEBIICHES I
o 7.

5 LPL #&fnF? 188 fii £ 1l

LPL #Ix 12RO\ TIL, LPL #IZF D 188
fiL Gly—Gln D&% FH-X72285, *FHREE, BERwREE
WFIIZBWTDH, RERIIRD LN h o 7.

6) eNOS #Iz¥ 4a/b Z R

XIREECTlE, aa, ab, bb genotype DA IZF
L1 1, 11,63 BT, BERFIRE T 1,23,133 BITH
D, 2HBTEEEZI 72,

R AE B E BEVERE & BB T @ eNOS #fn T
D genotype DAL, KIMAEREEREMEE T aat
ab A8 8, bb A% 68 B, KIMEEEREH T aa
+ab 2816 #l, bb 2365 FITH D, HEEI LD o
7z. Allele 8D, BBUHRFO a285%, b A% 95%,
e D a h310%, bA3900% THEEWR 2o
7z.

7) PON @15 T 192 (i %54

xPHEBEClX, AA, AB, BB genotype ®#HE X
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ZFhZFh5,40,30 BT, BERFEEE TIX24,63,70
BlThy, 2B TEEEI o7,

L5 R B e v BE & M #E T PON B F O
genotype DA, KIMAERERERFIZ AA D
10 5, AB 2529 %, BB 4% 37 ¢, KInEEER
PEBECIZ AA 251441, AB 5% 34 B1, BB 28 33 T
HY, 2BHICEERIRD 0o 7. Allele HEE
BT, BUEEDS A 32%, B68%, MmiEREDS
A 38%, B62% T, 2HMICEBREI Do 2.

8) MTHFR #E{xT 677 fL %R

THREETIE, CC, CT, TT genotype DHEIZZ
n2h 28,34, 12 BT, BERIEHTII 63,68, 26 H1
ThY, 2HEICAEEETIRP o7,

KIS BERHRED X OB O MTHFR ©
genotype D4 Aii i, K& B EBEWRH T CCAH
336, CT A 345, TT 259 BIT, KILEEER
PEBETILL CC £330 B, CT %34 B, TT 2317 HIT
HY, 2BEICAEBEEIRD Do 7z, Allele HHE
bIEHEREDS C66%, T 34%, BatkBEds C58%, T
42% T, 2HMICABEIIRO Lo 7.

Z =K

JERERRIEE 12 BV A B R LI K R E & B
IR AEAL S RE BT & OB ZRAE LA v 8
7 P RaA7oE Q0L MENS 9EEOE
(ZF %R, BAGARAERFEEEICBT SH8)
IR KM EEDOREN NS ORIZTEE
LEGELTWA LY D hEHRE L. ACE &5+
I/D%#, ATR#ET 1166A—~C %!, GPIlla
BIZTF PIM/PI 48, CETP &fzT® TaqIB%
BE A4 barldfio G—~A%ZE, LPLEAF
188 fi. Gly—Gln, eNOS & {= T 4a/b % #l, PON
BEFOLEE, MTHFR #izF 0L ROWT R
b, 2 BUERIEOFIE AR & IZBE 2 <, 2 BUREIR
RSB A KIMEREDRE L OBEERBEED
R Endrorz.

FaDINS DRI, FEERFE BT L8
IREEALEEEY D LI EOBRTEH L BED
HoltTHINTTCOHRELIRTHOIDOTIE
irol:. MADHELZUTICERET 5.

B2, REEEREEOMBOL T TH 5.
IhiToREDORMERERERIT, ABFY

45

27 35V B TR L B oRHEHRLER &
BAEROBEROADFAETHBIEIATEY, b
Ly FIVESEMRBROBERRCIELEY R &
DRBIN LM ATOR TS DI, —HDOH
2B R, FRA I, KIMEREEREORE
R EERICESHANRRD LAILEER
o TRIMAEBEZBRN L. LoT, RIMLER
E Rk OE R R B EREOERIIE N T A5
Mo TnirwnwtEZoN5, HHRAIL, EFlIE
B AR T 2 OISR AT o TR LK
MEREERERICOVWTHEDERTFLMEEE
(7 BEEE % s L7z 01%, GPIIa Bz FE AL
DG WA % 22 72 Ardissino 5P D I &,
MTHFR #&ZF £ 8 & O B#E IO T Inbal
SPOMENATH Y, MTHFR EIZTZRICH
4 % Ardissino 5%, Girelli 5%, Anderson 5%
OFE, Fr LRARICOENEHERTH- 2.
BEFR B Tl R TR OE Y% W 2 &3S
DHEETHL. LoT, HWRREELNRET S
BA, REBHOEND L WIGERIREIRO A I
o ThRmMERERE L HE LTS, RMERE
RevEEE A L2 2123 54\, Ruiz 5%
U E T HHEREEECHE T 5 MR
X, KRIMAEREERME 2 ZEROER & BEEED
FOADEAETHHLTWAE I Ehs, FFMIE
TELRWVWEEZ LN

2%FHIZ, BEORIRIIBIF LN 7 ADME
Thb. BADHELEOTTH LD, REHD
HWEIMERAETH LD OLHHEELRE LA
HGEHEOREEVHOPoTWEL, ZORHE, L
L7 EREIIAD I », FREF DER
WNA T Ao T B EHEERETSE R
V. Retrospective TiZZz {, WA T ADP9 5%
VR I A B S B B IRUC X A prospective %
MRTHAZILENEFLWEEZONS, HED
¥ & A prospective IS & 1T o -G 134 %
W IR 72 prospective R R A AT o 72
Lindpaintner 5*O#EIZ L Y ACEHIEZETF DD
allele & B OERE T 2SO ERE & OM
B2 EE S h, Ridker 5O #HEH 2 L Y GPIIIa
BIETER EOHmEZE, BEE, SIRILEES O
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®5 BFOHRECHERETEHEORE

Bi5F ik xR pagii] R
ACE O'Malley 5 1998%) FEME I L A 70— VilifE L REMES I L 250 — VS DD B 1T+ DIic K LCEHEE
MI DAL 7213 CHD I2A4 B &Y, CHD DEEED %\ 146 4] MI : OR=257, p=0018
1 ‘Tﬂy—f\*‘yva H Thh: CHD : OR=221, p=0021
67 fl
ACE Olivieri & 199939 MEEZICEY 77O 2HE MEETICEIVEETHRES ACEOD T ALREECHS
ATIR mﬁﬂ% LW E 7 58 Fl Wrah, oBIREINERE 1258EE OR=19, p=001
{%@E&EEW& WIEFEMES 102 ATR A1166C : NS
1
ACE Notsu & 199921 MRIW X b MSERAEBAEE MRIWC X VMEELTE SN ACE, MTHFR : NS
MTHFR (SBD) &M =ii7e 147 1 214 %1
ACE Argerholm- D50 MUF ICE MMM EE OBRELFREY RS —M 2D casereferent study & #%
Larsen & 199740 & %%f L7z738l, @40% bL AL13191 6], QEE L F#% WHFEOVTILYS NS
HERRAED D ) BIMER — K X7 —# AT 7364 B,
ﬁuAIP”E%“r L7z2196, @ @OBmMMEKRMEEE D 2w
BMERLEREEDH S 160 51 7,233 B (FRARFEIR & 1 HI#)
ACE Watanabe 5 199722 SH#8 MRI, $ABJIRT 2 —12C/h BEEEMRI, BERT2— 12T SR 75 —2 D7 YLTH
BEDHY6H, 77— 43 WELRLISH, ¥5—2% L BICHEEICHEE OR=327,
Bil 126 p=0.016
IMEZE DR © NS
ACE Hibi & 199723) TERER TAB R D 152 ) EEIREBORERD 721> 399 51 JEBUEE ¢ NS, BLEi#% T DD &
(REELERPER) THEE p<005
ACE Catto & 19969 JRMZER L BWE S N7z 467 B O WA T4 v 23181 (BERREIR NS
W 418 B, AXHiM 49 ) BQURI]: )
ACE Tarnow 5 199530  SEB)IRE B & HERFH SR % & msi)aﬂn’t#i B % RIS IIvs DD+ID : OR=027,
BF L7z IDDM B 38 i : 4 Bt L 72 IDDM & % 160 EJ p < 005
Lfﬁ) %%H# CEM, BHRERTS
ACE Fujisawa & 1995%) LA DH 5 NIDDM s 8 2 @ 72 \» NIDDM £ % DD vs ID+1I : OR=2.22,
B 6l fl 136 B (BRIRER % <, L8 p=0024
LDENER)
ACE Ludwig 5 199540  OEBIRERE E 9 697 #, OrEBIIRIE B D 72\ 335 #1, OB IRE B DHEE - NS
OEHRER LA LLOHEED ORBRKEREETHLHEE QUHBEEOREID 7Y LT
BEfED H Y 159 fl DB % v 199 1 %\
OR=16, p=0.005
ACE Lindpaintner & R & ORmitcREL OF#, BEEY <y 7347/ OQEmML5E NS (OR=107,
199534 95 1250 BB, OQRME 2340 6 HHKERE D HIE), p=024)
LREZHLLHRELZAET S QRO REZET 50508 OOFHHE NS (OR=105,
387 Bl BEEXE LR\ 1475 6 p=0.56)
ACE Matts 5 199542) TEBIAR IR R 404 51 EEIRZEE 2 82261 (EIRE NS
TERLERICT)
ACE Nakai & 199443) EENIRAEE 178 B (FLME 70 B EBIIRIEE D 22> 100 51 TENREBTD 7Y VOMEEDS
&R EE 108 #) % (p<005), 3 5I123KK
BiIM{DT7TINEHBET A
(p < 0.05)
ACE Tiret & 199410 LDHBEERENDH 5 613 Fl FEiE~Y v F S8 7236] (E ACEDD B OR:ATIR @ AA
ATIR R REEFLERIZT) R 1.05, AC %152, CC %! 395
p< 002) &Y 2 2~ # (apo(B),
BMIIZ & %)T iZ OR=164,
7.03, 133 L H{IZHEWHE %2 20
P
ACE Cambien & 19924  OFFAEZEREAEAH 5 610 fi DR EBEIE D T2 vs 733 B BEHCDDRZAT AHED
B (p < 0007), 812K X >
#(apo(B),BMIiZ & 5)Tid®E
WA 88 5 (OR=32,
p=0.0001)
GPIlla  Anderson & 199920 791 %4 B Z5& M4 & B HiAT 791 Fl& B IR M & 51T NS
@ uﬁ%#;i;%owﬁ&) 1) 225 ) OUFEEORME, L2 L OOEEL PIA2 . OR=147,
QEEOTHIREELDH Y 5495 276 5l p=0.062
@EFEEAR 170 B OF BRI E & PIA2:OR =1.20,
p=038
GPITa  Ardissino 5 199925 45 RANI OGRS BE LAG M5, 48, HMEH4t~vyF X GPIa: PIA2 7Y L . OR=167
MTHFR L 7z 200 %4 72200 B, BRIREROBEAE, MTHFR:NS (T 7Y )V OR=
(C677T) EBATREBRICTRINMCES  089)

T RE

—326—



GPIIIa

GPIIIa

CETP

CETP

LPL

NOS
(4a/b)

NOS

(4a/b)

NOS
(4a/b)

PON
(Glu192
Arg)

PON
PON

PON

MTHFR
C677T

MTHFR
MTHFR

MTHFR

MTHFR

MTHFR

MTHFR

MTHFR

MTHFR

Ridker & 199735

Weiss © 199610

Zhong 5 199636

Fumerson & 199512

Nordestgaard &
199713)

Hibi & 199844

Odawara % 199832
Wang 5 199614

Pfole & 199933)

Odawara & 199729
Antikainen & 199645

Ruiz 19955

Inbal & 199926)

Bova & 199946

Girelli & 199827

Anderson 5 199728

Schwartz & 199747

Morita & 199748

Markes & 199749

Ma & 199637

Schmitz & 199616)

fE N 14,916 Bl 8.6 5 FH B[]
X
0 T LRI A 374 b1
BB 22 % 34 20 B
BRI i 121 ) (4t 704
1
AT $ 12 3R B RHE D
7151

N7 4 FEB R A 346961 % 34F
Tl ) & BF 72
TEEIRE B & FE4E L 72 1,009 $1

DHEERED H 5 B 608 5l

JE MO R 948 B (ML E
WTEEOKESD Y 767 5, L
HEEORED Y, F72idEE
R RER TR E)

BUECHEED 226 5]

EENRE B NIDDM 42
LB R B 549 B

O B Ik %% B % ¢ 5 NIDDM
170 1
O LR 2R 95 B

EEIRE S-S P NIDDM 42 51
FEBIARAR B4 BF 380 B

TR 2 & NIDDM 171 Bl

52 ATIC BRI & SIE L
7R EAREE S % B S Bk 112 Bl

EREGEOEE (> 75%) O
BRIEAL 2 AT % 48 B
HEDIHKREDOTHRERE
0 278 51

DGR & 2l & 7z 200 B &
#HE (>60% DOEBIRERE
9 510 1

45 BEN OB ELZ RE L 2K
79 B

REREBZ o T 5 362 Bl
(LAREE 202 B, AR
20 B, BRLME 140 B1)

HE i P4 % o 5 & 345 1

SEMIEHBB I LHEES
FEHE L7 203 4 (R & BF%E)

DHREBREDSH % 190 Bl

MAREZRL-REN R INE
o loRCER, BEEL< Y F
K97z 704 Bl % i

EHG, N, MRz~ v F &8
TRRE, DHEEOBRED R
v 68 B (FRERAEIR & 9 HIBD
N A FEEH R A 3469 B % B
EIEY

BRI BFE L Az v 2,460 B
Hih, Mz <y F 800
HHEEOBRED B 724 §1

— i A9 9,259 f5

PR L ElhE <y F S8/ 357
B (BRERE {, RENLE
A3 IEH,)
EENIRE B % D% v NIDDM
122 B (LR OERIZT)
TR B b % v 153 Bl
(BRRIERDEREIZT)

OEBREBELED 2 W
NIDDM 118 Bl (82 il i3 i BR i
K& ZREELERICT)
QOUEEEDOBEZR L 193 1

Bk A % b 2 v NIDDM
122 B (REGERIZT)
EBYIREE B 72 v 169 51
(FERFEROF 12 T)

B IREE B D % v NIDDM 263
Bl (e lEBERER K, BHIFIE
HOER)

ERE Ty FERLEBRER
DI B 187§l (EEIIRE B
OBRAEN R B OER,
EEARMRBOERT)
HEHIRTE L% b 22 v 26 Bl (<
25%)

EERE B A b v 137 5
(EMEERICT) ‘
LR EBEE D 72 v 554 4
TEREBREEDR VA

(<) 10%) 168 Bl GREIMAE &I
<

EWE —F stk 386 5l

BRI B % £ 7%\ 778 B
(BRRIEIR, REEROCERIZT)

EMENDEREELZELZW
161 %1
SEMBBBEFIOHEEL
REE LI o72200 816 7 B
W27 ¥ — NRE R REAT)
MR, E#r <y FEELER
BRI B E MDA 188 H

47

NS (PIA2 7 )L @ .MH#EZE OR
=093, Mi#EZE OR=093, ik
Mm% OR=1.07)

PIA2 7 Y ) I OR=28, 60 &K
WTHOR=62

14G 1 AZRT/213 DAM42G ER
2HFHOYE I OR=143

B2B2 vs BIB2+B1B1:&kifi L %
W B TOR=104T & % 7,
75g/d YL E8kiE¢ 5 B TIX OR
=034, p=002 (2D
OR=49, p=004 (75 BT T
OR=75, p=003 EEDEEIR
Werek HOBTIZOR=61,
p=003)

NS

NS (p=0.125)

p < 005, 4a/a vs 4b/b : OR=
1.370, 4a/b vs 4b/b:OR=1288
OB IR KB AA vs AB + BB
OR=178,p=002 3H#H%E OR
=192, p=001

QU GHEEZEDEME NS (OR=
1.20)

B7Y L :OR=882 p=0037

NS (p=0.12)

B7 1N :0R=194, p=003

T 7V :0R=265

T 7Y :0OR=24, p=002
NS (p=06)

Mﬁ)ﬁ% :NS (p=074, OR=
1.09

FERZES NS (p=050, OR
=0.83)

NS (TT vs CC : OR=0.90)

TT# p=00067

= 99% DIREEEI BT p=
0.001

3 E vs 1 FLor 2R E [ p
=0.031

NS (TT®# p=034, TH
p=067)

NS (CCvsCT : OR=0.90, CC
vs TT : OR=0.8)

NS (TTvs CT+CC:OR=11,
p=08)

—327—



48

HHEPEEICRE SN,

3H|BI, &, WRE, BT, IBE, WL
&, BIIRWSALBI SR T 0L %2 {5 L T%
BhH2 AR EIZOWT ORI MZ S
NTWRWIETHD., Frld, LiLOBKRER
& &b, PERNSE RAEE, RN HIH, HbAlc
by F SRR R R R & Btk
FECDOWTHE L, L2LA2S, ShgE L
7o BARF 2 BN PR P K M55 T8 D F8 . D 4 3
L, BEDNALN Lo T,

AFHEIANEETH S, SHERE LEETO
F1iZix, GPIIa B2 T D X HIZHAIZIZER al-
lele $8FEDS 12~18% HAET AW HARANTIZIZ &
AMNEBHELRVWD DL H o7z, 72, LPL #E5T
DX HICKRIMEREE L BB HE SN2 D
D, HARNIBIT L ZEREETHE I Win A %
{, REWELOMBELZ I HPRDLHDN
Holz. BHRNIHENZWE SNLTW5S CETP
BIEF D 14G—A £ £ allele [ 3xHFREE T 0%, FEIR
WHET19% Ldnwhkd o7 (3) . LPL #EIET
B L U CETP #15T1& H AR AFE R AR O K Ui B
ENDOBGIIHEWEZEZONLD, X548 5KH
Bi7Z: prospective MRS E L XN B,

5HFHELLTH Y I VEBOMENH S, L L,
KEDINETOW|EDY » T NVE L AW RO
YINVERLEBEL TS, ROV T NEILAN
BV Enz 2w,

BRI, SFERGET L Rd o 2EImT ORI,
RILERELREET 2EETFEHL200H L
N, KR, REEBEET LI ENEZD
NHREN L BB Z P OICRET L7,

FES5IZHHRR E LEETFERICOWT IR
FCHESNIANEL T LD, RVIEEDY &
el 728, BEBRE T EE AR S
TwbHDb% v, LaL, BIRWMALOFEIC#E
EWMFER%ZEL2IZE X T % randomized control
study (RCT) 28 ENTW\WDT, RO
RPOETTHREN LMW E T A2 ik,

FEIR IV P 2 BIZF O A BEIC 2 &
T, BEMERBZFVIHALLIIENT, £
NICRESTZEEPRPEINL Z EBUE SR

5., TO—JT, M2 - VAHCEHD
R D Vo TWBBIRTIE, RIMEBEZZL
D& T DHERIFES BAEDFIET B B X O R Bl
BB LRoTWD, BIEMMBEZETB L OB
HEEFELL Y, 2OREHAikINEBT 2L
&0, EUEORARNZBEL LTI TFHiZ20
TP TEL.

Ltk & SR prospective 2 BFZE 74 4
YT, HLWEMERFREELY ZTO T, HIHRET
LT LEYD 5.

® =R

T2 ZERBILERE L OBEZ RB I LTy
% ACE #1nT, ATR#&=T, GPIlaE{z+,
CETP/TaqlB, CETP/Intl4G: A # £ 7, LPL™
. Gly—Gln ;& =¥, eNOS #fzF-, PON EIET,
MTHFR #{z 2875, HARA 2 BUBE R O KL
EBRESGLMEST L%, BIREILICEE T 5
R RE <y F 8 A0H LA 5
ELTHE L, WIFNOBEFELHEO M
BERRHB SN dh oz, HAABRBEZIZBIT
HRMEEEDSEEMEBIZIEINS DOEETHHE
DEBIIVRnWEEZ SN SHBABEL pro-
spective 7RI L ), BITHEAENE Z &M
FFahs.

ARERRBIIHIY, RO EZ BTz
TERERFEMKRF LB KERERE, 3-8
HOEREEZ X CDOBEDOHBLAFHITEL B#HD
BxRLIT.

B, KWEO—HIZ, F4HHAERFEES
(1998 4-5 H, FfIdkil) TRERL .

X &

1) Ito H, Harano Y, Suzuki M et al Risk factor
analyses for macrovascular complication in non-
obese NIDDM patients. Diabetes 45 (Suppl 3) : S
19-S23, 1996

2) Sorensen TIA, Nielsen GG, Andersen PK et al:
Genetic and environmental influences on prema-
ture death in adult adoptees. N Engl ] Med 318:
727-732, 1988

3) Brass LM, Isaacsohn JL, Merikangas KR et al:
A study of twins and stroke. Stroke 23: 221-223,

—328—



4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

1992

Cambien F, Poirier O, Lecerf L et al: Deletion
polymorphism in the gene for angiotensin-con-
verting enzyme is a potent risk factor for myo-
cardial infarction. Nature 359: 641-644, 1992
Gardemann A, Fink M, Stricker J et al: ACE I/
D gene polymorphism: presence of the ACE D al-
lele increases the risk of coronary artery disease
in younger individuals. Atherosclerosis 139: 153—
159, 1998

Marian AJ, Yu QT, Workman R et al: Angio-
tensin-converting enzyme polymorphism in hy-
pertrophic cardiomyopathy and sudden cardiac
death. Lancet 342: 1085-1086, 1993

Schunkert H, Hense H-W, Holmer SR et al: As-
sociation between a deletion polymorphism of the
angiotensin-converting-enzyme gene and left
ventricular hypertrophy. N Engl J Med 330:
1634-1638, 1994

Ribichini F, Steffenino G, Dellavalle A et al
Plasma activity and insertion/ deletion polymor-
phism of angiotensin I-converting enzyme: A ma-
jor risk factor and a marker of risk for coronary
stent restenosis. Circulation 97: 147-154, 1998
Catto A, Carter AM, Barrett JH et al: Angio-
tensin-converting enzyme insertion/deletion po-
lymorphism and cerebrovascular disease. Stroke
27: 435-440, 1996

Tiret L, Bonnardeaux A, Poirier O et al: Syner-
gic effects of angiotensin-converting enzyme and
angiotensin-II type 1 receptor gene polymorphi-
sms on risk of myocardial infarction. Lancet 344:
910-913, 1994

Weiss EJ, Bray PF, Tayback M et al: A poly-
morphism of a platlet glycoprotein receptor as an
inherited risk factor for coronary thrombosis. N
Engl J Med 334: 1090-1094, 1996

Fumeron F, Betoulle D, Luc G et al: Alcohol in-
take modulates the effect of a polymorphism of
the cholesteryl ester transfer protein gene on
plasma high density lipoprotein and the risk of
myocardial infarction. J Clin Invest 96: 1664-1671,
1995

Nordestgaard BG, Abildgaard S, Wittrup HH
et al: Heterozygous lipoprotein lipase deficiency:
frequency in the general population, effect on
plasma lipid levels, and risk of ischemic heart dis-
ease. Circulation 96: 1737-1744, 1997

Wang XL, Sim AS, Badenhop RF et al: A
smoking-dependent risk of coronary artery dis-
ease associated with a polymorphism of the endo-
thelial nitric oxide synthase gene. Nature Med 2:
41-45, 1996

Ruiz J, Blanche H, James RW et al: Glu-Arg 192
polymorphism of paraoxonase and coronary hea-

—329—

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

49

rt disease in type 2 diabetes. Lancet 346: 869-872,
1995

Schmitz C, Lindpaintner K, Verhoef P et al: Ge-
netic polymorphism of methylenetetra-hydrofola-
te reductase and myocardial infarction: A case-
control study. Circulation 94: 1812, 1996

Rigat B, Hubert C, Corvol P et al: PCR detec-
tion of the insertion/deletion polymorphism of
the human angiotensin converting enzyme gene
(DCP1) (dipeptidyl carboxypeptidase 1). Nucleic
Acids Res 20: 1433, 1992

Takayanagi R, Ohnaka K, Sakai Y et al: Mo-
lecular cloning, sequence analysis and expression
of a cDNA encoding human type-1 angiotensin II
receptor. Biochem Biophys Res Commun 183:
910-916, 1992

Inazu A, Koizumi J, Haraki T et al: Rapid de-
tection and prevalence of cholesteryl ester trans-
fer protein deficiency caused by intron 14 splicing
defect in hyperalphalipoproteinemia. Hum Genet
91: 13-16, 1993

Primo-Parmo SL, Sorenson RC, Teiber J et al:
The human serum paraoxonase/arylesterase ge-
ne (PON 1) is one member of a multigene family.
Genomics 33: 498-507, 1996

Notsu Y, Nabika T, Park HY et al: Evaluation
of genetic risk factors for silent brain infarction.
Stroke 30: 1881-1886, 1999

Watanabe Y, Ishigami T, Kawano Y et al
Angiotensin-converting enzyme gene 1/D poly-
morphism and carotid plaques in Japanese. Hy-
pertention 30 (Part2) : 569-573, 1997

Hibi K, Ishigami T, Kimura K et al: Angioten-
sin-converting enzyme gene polymorphism adds
risk for the severity of coronary atherosclerosis
in smokers. Hypertntion 30 (Part 2) : 574-579,
1997

Anderson JL, King GJ, Bair TL et al: Associa-
tions between a polymorphism in the gene encod-
ing glycoprotein IITa and myocardial infarction or
coronary artery disease. ] Am Coll Cardiol 33:
727-733, 1999

Ardissino D, Mannucci PM, Merlini PA et al:
Prothrombotic genetic risk factors in young sur-
vivors of myocardial infarction. Blood 94: 46-51,
1999

Inbal A, Freimark D, Modan B et al: Synergistic
effects of prothrombotic polymorphisms and ath-
erogenic factors on the risk of myocardial infarc-
tion in young males. Blood 93: 2186-2190, 1999
Girelli D, Friso S, Trabetti E et al: Methyle-
netetrahydrofolate reductase C677T mutation,
plasma homocysteine, and folate in subjects from
northern Italy with or without angiographically
documented severe coronary atherosclerotic dis-



50

28)

29)

30)

31

32)

33)

34)

35)

36)

37)

38)

ease: Evidence for an important genetic environ-
mental interaction. Blood 91 (11) : 4158-4163,
1998

Anderson JL, King GJ, Thomson M]J et al: A
mutation in the methylenetetrahydrofolate redu-
catase gene is not associated with increased risk
for coronary artery disease or myocardial infarc-
tion. ] Am Coll Cardiol 30: 1206-1211, 1997
Odawara M, Tachi Y, Yamashita K: Paraoxo-
nase polymorphism (GIn'*-Arg) is associated with
coronary heart disease in Japanese non-insulin-
dependent diabetes mellitus. J Clin Endocrinol
Metab 82: 2257-2260, 1997

Tarnow L, Cambien F, Rossing P et al: Inser-
tion/deletion polymorphism in the angiotensin-I-
converting enzyme gene is associated with coro-
nary heart disease in IDDM patients with dia-
betic nephropathy. Diabetologia 38: 798-803, 1995
Fujisawa T, Ikegami H, Shen GQ et al: An-
giotensin I-converting enzyme gene polymor-
phism is associated with myocardial infarction,
but not with retinopathy or nephropathy in
NIDDM. Diabetes Care 18(7) : 983-985, 1995
Odawara M, Sasaki K, Tachi Y et al: Endothe-
lial nitric oxide synthase gene polymorphism and
coronary heart disease in Japanese NIDDM. Dia-
betologia 41: 365-367, 1998

Pfole M, Koch M, Enderle MD et al: Para-
oxonase 192 Gln/Arg gene polymorphism, coro-
nary artery disease, and myocardial infarction in
type 2 diabetes. Diabetes 48: 623-627, 1999
Lindpaintner K, Pfeffer MA, Kreutz R et al: A
prospective evaluation of an angiotensin-conver-
ting-enzyme gene polymorphism and the risk of
ischaemic heart disease. N Engl J Med 332: 706—
711, 1995

Ridker PM, Hennekens CH, Schmitz C et al:
PI*/* polymorphism of platelet glykoprotein IIfa
and risks of myocardial infarction, stroke, and ve-
nous thrombosis. Lancet 349: 385-388, 1997
Zhong S, Sharp DS, Grove JS et al: Increased
coronary heart disease in Japanese-American
men with mutation in the cholesteryl ester trans-
fer protein gene despite increased HDL levels. ]
Clin Invest 97: 2917-2923, 1996

Ma J, Stampfer MJ, Hennekens CH et al: Meth-
ylenetetrahydrofolate reductase polymorphism,
plasmafolate, homocystein, and risk of myocardial
infarction in US physicians. Circulation 94: 2410—
2416, 1996

0’ Malley JP, Maslen CL, Illingworth DR et al:
Angiotensin-converting enzyme DD genotype
and cardiovascular disease in heterozygous famil-

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

ial hypercholesterolemia. Circulation 97: 1780—
1783, 1998

Olivieri O, Trabetti E, Grazioli S et al: Genetic
polymorphisms of the renin-angiotensin system
and atheromatous renal artery stenosis. Hyper-
tention 34: 1097-1100, 1999

Argerholm-Larsen B, Tybjaerg-Hansen A,
Frikke-Schmidt R et al: ACE gene polymor-
phism as a risk factor for ischemic cerebrovascu-
lar disease. Ann Intern Med 127: 346-355, 1997
Ludwig E, Corneli PS, Anderson JL et al:
Angiotensin-converting enzyme gene polymor-
phism is associated with myocardial infarction
but not with development of coronary stenosis.
Circulation 91: 2120-2124, 1995

Matts RK, Needham EWA, Galton DJ et al: A
DNA varient at the angiotensin-converting en-
zyme gene locus associates with coronary artery
disease in the Caerphilly Heart Study. Circulation
91: 270-274, 1995

Nakai K, Itoh C, Miura Y et al: Deletion poly-
morphism of the angiotensin I-converting en-
zyme gene is associated with serum ACE concen-
tration and increased risk for CAD in the Japa-
nese. Circulation 90: 2199-2202, 1994

Hibi K, Ishigami T, Tamura K et al: Endothelial
nitric oxide synthase gene polymorphism and
acute myocardial infarction. Hypertention 32:
521-526, 1998

Antikainen M, Murtomaki S, Syvanne M et al:
The Gln-Arg 191 polymorphism of the human
paraoxonase gene (HUMPONA) is not associated
with the risk of coronary artery disease in Finns.
J Clin Invest 98: 883-885, 1996

Bova I, Chapman J, Sylantiev C et al: The A677V
methylenetetrahydrofolate reductase gene poly-
morphism and carotid atherosclerosis. Stroke 30:
2180-2182, 1999

Schwartz SM, Siscovick DS, Malinow MR et al;
Myocardial infarction in young women in relation
to plasma total homocysteine, folate, and a com-
mon varient in the methylene-tetrahydrofolate
reductase gene. Circulation 96: 412-417, 1997
Morita H, Taguchi JT, Kurihara H et al: Ge-
netic polymorphism of 5, 10-methylene-tetrahydro-
folate reductase (MTHFR) as a risk factor for
coronary artery disease. Circulation 95: 2032 -
2036, 1997

Markes HS, Nadira A, Swaminathan R et al: A
common polymorphism in the methylene-tetra-
hydrofolate reductase gene, homocystein, and is-
chemic cerebrovascular disease. Stroke 28: 1739—
1743, 1997

—330—



