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Endothelium-Dependent Relaxation of Collateral Microvessels Following Intramuscular Gene Transfer of
Vascular Endothelial Growth Factor in a Rat Model of Hindlimb Ischemia
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Vascular Endothelial Growth Factor &
ZFEA BV OEFREREZDOHN
HRIME C & T 3 AEKFEIERRIC

wT OB
—& EH
%e EE
T 2
B =
HEE TR
e Eow
e K

B )

PERDMEEFEETIE, EE2002m LT OM/N
ME+*HH T2 LIIRETH L. FAIZEERIDE
IR L LM mE SRR E (ZH S #RE30xm) &
BT, vascular endothelial growth factor (VEGF) I &
B & B A RS MBI E O FZ I RIZTHEIC
DVTHRE 21T o 7.

Vil &

Iy boORFAKBREREAZEH L, BTV EE
B L7, BIEABEBEICVEGE T A3 F(400ug) D
BIMAKREH~NDORIEFEAZITY, 12 BRIZBITS
BEIMAT D FE & & RIS IC DV TRVMNILEER &
AWTHRE L7, ATEEEEICIE B -galactosidase BIEZF %
BAL.

Endothelium-Dependent Relaxa-
tion of Collateral Microvessels Follow-
ing Intramuscular Gene Transfer of
Vascular Endothelial Growth Factor in a
Rat Model of Hindlimb Ischemia

Satoshi TAKESHITA, MD
Takaaki ISSHIKI, MD, FICC
Masahiko OCHIAI, MD
Koji ETO,MD
Hidezo MORI, MD*'
Etsuro TANAKA, MD*!
Keiji UMETANI, BS*?
Tomohide SATO, MD, FICC

& eS

BUNMEERIC & o T, BEERZ RS 5EE 100
pm AT ORUNLEE;HERICELR S, Zhb0
MNMABIME X, EELE CEDT s EREOME L,
BB %A &%\ corkscrew D IE & (25T b7,
B ML VEGFIGREICB W TARICHEML T
(MEEZAT7: 18.1+13vs10.7+1.3,p<0.01).
Acetylcholine (233 5 WA M E IR UG, XF
B#ET v M OR/MIBIME ICBWTRESE LT, —
7, VEGFA#E Of/MIE % 12 acetylcholine (2 %F
LCEHLZIRCEE L. ZOIERRGIE, ER
BMOMAEBEIMEFIZBNTOARED 5N, corkscrew B D
AEmNE RO 2o/ (Fig. 1). ¥4 702R
Tz T EHOVIRETIZL Y, acetylcholine# 5D T
[t E i, VEGFIRRBECARICHEML Wb 2L
HHERE S L7z (Fig. 2).

B #EE: Circulation 1998 ; 98: 1261—1263

FRAREEZE AR T 173-8605 HEHBABEXINE 2—-11-1; *' R RKFEEEM A8, WHR/; *2 BILRER FRHFRE

A, K

Department of Internal Medicine, Teikyo University School of Medicine, Tokyo; *!Department of Physiology, Tokai University School
of Medicine, Kanagawa; *?Central Research Laboratory, Hitachi Ltd., Tokyo
Address for correspondence: TAKESHITA S, MD, Department of Internal Medicine, Teikyo University School of Medicine, Kaga 2—

11—1, Itabashi-ku, Tokyo 173—8605
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Fig. 2 Limb blood flow following gene transfer
Blood flow to the ischemic limb was expressed as the %
flow of the contralateral normal limb (»p<0.05) .
VEGF = vascular endothelial growth factor.
[Reproduced from Circulation 1998; 98: 1261—1263]

& A

VEGF % Fl W 7z M F £ EDS, Mg L ~ovic
BUIAMEFELZARIRESELZLHL ML
ZZofz, AFREIC L MBS EORFE L LT,
BB % BT A MU N ILE B N & N i L~V iz
B BN ARTF IR SUS DB & A7REB S 7z,

Fig. 1 Microangiograms of normal and ischemic rat
limbs
Microangiograms of a normal limb (A) pre- and (B)
post-acetylcholine (ACh), a nontreated ischemic limb
(C)pre- and (D) post-ACh, and a vascular endothelial
growth factor-treated ischemic limb (E) pre- and (F)
post-ACh. The diameter of the reference wire (arrow-
heads) was 130mm. The imaging field of each
angiogram was 20 X 20 mm.
[Reproduced from Circulation 1998; 98: 1261—1263]
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SHUHBEELEHICH T S Shear-
Induced Platelet Aggregation D JT i

ik Bk
e -
Rk HEX
N B
il RER*
FHEZN

XL &I

EEIARIMA (L, &< BELBMTOFLET TR S
n, MMHT T/ IR ICB W TEELE
EAEL AV, MK T O M/MRIMAE TR (X0 H
ENTWABEOEFELIZERY, MFEEHATH A
von Willebrand factor (VWF) & IfI/MRIEMEEH TH 5
GP Ib, GP Ib/Ma(integrin ay, B3) PHEMERAPEE L
‘ZEI%# BT EnwbhTWna2,

4, Fk4 3 vWEF AR /R e 7 B K4
TLHEEBEMTOR LT L7,

Vil &

J9 778 S AE 1% 6 B R LA SR B L 72 S O AR AR 25 18
Blaxtg e Lz IhERGICEM BEIR L W R L,
THI% S IE I B ARE TR IC b ERAICIRIL L
7>, WFBERE 265 xR L LERM L 7.

MmFEE OB D EE A DR IMLA 5 £ /MR IR % 545
BEL 72, SIV/MRINSEC, OAEERE ME L B
Mg FBRML, 30 FET CTEE S N5 MVMRE
£ 4 MR R BERT CRHA L 72,

Enhanced Shear-Induced Platelet
Aggregation in Acute Myocardial
Infarction

Shinya GOTO, MD
Hiroyuki SAKAI, MD
Mami GOTO
Miyuki ONO
Yasuo IKEDA, MD*
Shunnosuke HANDA, MD, FICC

BREEE

BT EETTIE, vWF L II/MREREZEBEGP Ib
OMEERIC L ) IVMRgESER S WY, BT
BEET COMMURE L CHEEBEMFOFLET T
TLEL 7 (Fig. 1). ETHHEETIZBWT, fibrinogen
MI/MREEEHGP I/ Mla A TAZ LIV E
RENZBEILHEEBZEMNROZELZ T 2o
7z, MEDOFHEOT ) EETIE, HEEREMETIC
I2BRENEILVEECTH - /2. BEMFEHITIE,
BTV EET COmMMIGELTTES LT L
VWE KD RE R FR S 2 MMEL TIF 5855
EIhTni.

FRHERERE < — H — & M/MUEER & O IZHE
RROLdol. BENFEFOVWFRER, ST
BETTERINARELOHMICEEDENHBEBELR
*E L. BFYVERETCEESNIZBELOMICIE
HEZBD L, o7z, HALKEE VWF OFIRITLHIE
EEZMBEOMRLEM L. BT EET MM
BREFNESELESIIVWFEATH 2 ML R
B,

vWF MR EOREMDS, SH-CHEEDORIEICH
5LRFTHEOP, H5VEAELHEEOER

el

R KR BRBAE: T259-1159 MR/IRFABFETEES; *BEERBRAFERER AR, HH

Division of Cardiology, Tokai University School of Medicine, Kanagawa; *Department of Internal Medicine, Keio University School of

Medicine, Tokyo
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60 110,800 51 . ELTRISHEBHARTHL0»EIAHATHS. BHE
% SEBIRIMEDOBEBICES T R H 5 L E
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1) Goto S, Handa S: Coronary thrombosis: Effects of blood
flow on the mechanism of thrombus formation. Jpn Heart J
7200 -1 1:C(Contro) &M 1998; 39: 579-596
! - 2) Goto S, Ikeda Y, Saldivar E, Ruggeri ZM : Distinct mecha-
2: C+Anti-aunps 5: Ml+Anti-anbps R . .
nisms of platelet aggregation as a consequence of different
3: C+Anti-GP Iba  6: MI+Anti-GP Iba shearing flow conditions. J Clin Invest 1998; 101: 479—
486
3) Goto S, Salomon DR, Ikeda Y, Ruggeri ZM: Characteri-
zation of the unique mechanism mediating the shear-depen-
dent binding of soluble von Willebrand factor to platelets. J
Biol Chem 1995; 270: 23352—-23361

60

60

Extent of platelet aggregation (%)

4Fig. 1 Representative tracings of shear-induced
platelet aggregation in the presence of plasma
from a patient with acute myocardial infarction
(MI)and a normal subject
Platelet aggregation was obtained at the 3 indicated
shear rates, without or with the addition of monoclonal
Time (minutes) antibodies specifically inhibiting GPIba or ap, f3s.

DEMEBEEDEBERMEREEICS TS Increased Expression of P-selectin on

m/phfEPEL 7 F o RBEMDES: Platelets is a Risk Factor for Silent Cerebral

—BRILEFEDHE Infarction in Patients With Atrial
Fibrillation: Role of Nitric Oxide

HE TH Tetsuo MINAMINO, MD
JbJE B Masafumi KITAKAZE, MD, FICC
Be EE Tsunehiko KUZUYA, MD
b | . Masatsugu HORI, MD, FICC

FEBIISRIIAHT LML - ERENCO—HETH S
EEZLONTWA., /MR EBEESFPEL 7 F V13,
LEME) % ) B TR/ IMUEEL o b5 h, M/GEHEICIZE VN EDRBRHSIERL, EFNME

i U & IC

#8#%EE : Circulation 1998; 98: 1721—1727

KERRZEFE E—AF: T565-0871 KPRAFKE T LM E2-2

The First Department of Internal Medicine, Osaka University Faculty of Medicine, Osaka

Address for correspondence: MINAMINO T, MD, The First Department of Internal Medicine, Osaka University Faculty of Medicine,
Yamadaoka 2 -2, Suita, Osaka 565—0871
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ERICEELRREIZRE-TIEMOATV A, [I/h
BIEHALIIFRBE 2 b R VWO EMBIEZITBVTD
BHLN D720, LEMBNICHERE 2 AHR 2 RHAIC
X3 “MEFEOEN" HZhODBREEZFIESEI LTV
BHILARBENS, MEOENAEET TIEMEAN%
M lEH % & ¥ 5 —B{bZE F (nitric oxide: NO) D&
BEEEENET A EPMEENTVE, 22T
FEFFETIE, 1) FREBRRIC BV CLEMBIZEFRH
FNORBEW L NV EM/MRPEL 7 F  BHFIZ
RIZTEE, 2)NODM/PMRPEL 7 F VY BHEEIIR
I2THE, 3) LEMEEEB L TIREREICBITS
M NORBEY L ~ )b & IVMRIGE LB D #kET,
4) LEMBIEE BV 5 EERENEEREORKRE
FoOBRE 2170 7.

HikE kR

1. DEMEEBRICH (T3 MENOxES & UM/IMR
PtL 7 F > DOERNZE(L

FEFRBAICBNT, LEEEER—Y Y 7I2ThH
BBz #FR L. Greiss REL AV CHlIE L /- Mg
NOx [HERHEEE (nitrite) + A5 ERIE (nitrate) ] fEIE, OF
MBIBAZART (152 £1.7 pmol/]) ICH L, BA%H6 RER RIS
HEME# R L72(11.9£1.8 4 moll, p<0.05). 7H—
A MAMY —FEICX ML AMNMRPEL 7 F
v BEBRF I OEMEIBAERT (6.9 £1.9%) ICH L, Bt
6B FICIIEMEE R L (106 £1.1 x mol/l, p<
0.05). lEXY, LEMBEIFRICE Y MHNOMEH
BFL, MMRIEEILFEL S Z LATRE S Iz,

2. NOVM/MEP L 7 F  RERICRIZTE
BEZTHI2 O OMBIREUZ & Y, platelet rich plas-
ma (PRP) #{EB L 7z. PRP % NOA B EZ L-NAME
(1mmol/l) T107FHLET 5 &, LERT(6.110.9%)
W LIIM/AMRP L 7 F Y BEERIIHEML A (29.1+
4.7%, p<0.05). ZOFEHEMWMIL-TLF=V
(1mmol/l) THIRI & 7z, PLEX D, NOEAMEEC

I DI/MRPEL 7 F Y BHREHPHEMT S Z LATRES
nr-.

3. DEMEBIEEICS T3 NO S LU M/IMREMEAE
DIEEDRE
25 B0 FEF BRI CE MBI B E L 55, £
(Pl L2\ #—H S S -ARAEREEL IR L L.
MBI IR, WE, oo —RTHHE LRI
EZRIILL, TR GRELR SBERERD
BEXRBIURERICERZRO L h ol LEME
BCTIImMBENOXES AR ICL LIEEZRL
(27.5+2.8 vs 19.6+2.4 umol/l, p<0.05), M/MRPt
V7 F U BBERIEMEERL72(7.610.78% vs 4.8
0.74%, p<0.05). UtXby, LEMEBIEEICBNT
M NOEDETICKEME L, M/MUEEILIFET S
NP N2 (WA

4. DEMBREEICH I BEREMBERENE
BREF DiREE

MBREHREICBVTEEDO RV 25H0.LEHME
BEEMNRIC, BREKLBE 2 AW CERERERESE
DEFEEBRE L7z, 92% DREFTEH 17 L4 FREDE
EREEREEHNRD bz, BRIEE, miTEEE
B2, m¥IENOxMES & I/MRPEL 7 F ¥ BHEOW
Ths, EEEENREERECEREFTHL0%
multiple linear regression 54T % AV THREF L72. €D
KR, BB LUIVMEPE L 7 F v BHEMNME
REFTHSZ LHPRENT(p<0.05).

#& ]

AEROKER LY, LEMBPYES TIX, MHFNOL
NOVEET - /MRPE L 7 F Y IEEIESE LS 2 L
ARENZ., NOFFHD L ITAEMENOELER M
5 UNCH/MRP £ L 7 F  BHIEA, LEMBERE
2B B I - ERENHOF L WikREER O
L)) B EIREBEINT.
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MENEICBWTESE SN 5 —ELEE (nitric
oxide: NO) ¥, WEHRMEIWERF L L TmED
P =X AEFAHTBENY T L, FIVMRER, M
fafesg - BEFEEIRIVERIC & ) M I REMICEBL. =
DA HENO DEWEMFERIET IS, £ OBER
RAFPBREHERLET ICBWTHEES L, IEEED
ERZDLOTHREESRBIATWVS, RiT,
asymmetric dimethyl arginine (ADMA) 7 £ NO & B[
EERERETALTAMX =V 70 7y PEARICDE
EL, BIUET v MRBIRILERRICBVWTZDEE
PTEL, NOEAZHEET LI LPMESN TS,
L2 L&AMS, & MZBEWTADMA XERBREFRE
BICELYDEDIHITEILL, ThICLoTHHER
HHAEBECHRBELOBE L WICHET B2
WTIEHBAL TRV, 2 T4, H ADMA &5E
fERREF B L CBIARIEILEE & DBIR % BRET L7z,

;] 7.3
ANBFy 2 %%% L7, BohOlEREE LR
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Endogenous Nitric Oxide Synthase
Inhibitor: A Novel Marker of Athero-
sclerosis

Hiroshi MIYAZAKI, MD
Hidehiro MATSUOKA, MD
John P. COOKE, MD*
Michiaki USUI, MD
Seiji UEDA, MD
Seiya OKUDA, MD
Tsutomu IMAIZUMI, MD, FICC

WERRBIEE (7 L7 F= U< 1.5mydl) R EREOR
FE16H [FHEHS2E1%K, BiE1008, KH16
Bl (&FIARER)] 205 L. BEEBREFE LTE
B, B, COERBORKE, MEME, mMiEEE,
BLUTHHEEOIIEL L TRD 72 75g RO MBEEHFR
BRICBUAMBERISHBTEHEZFML /2. M
ADMA B IZ BRI CTEEREIs o< b5
74— YL, FRENBRFELEMEL LT,
IOMHz DEEMEAFEMF 255 L - BREEBS
BREIC X 2 HHIRAEREEEE % fE L 7.

& e S

M9 ADMA i3, BEBRETFD ) b, F#(r=045,
p<0.0001), IMFEME(r=046, p<0.0001), IM#ERKIH
Hh#R TEME (r=0.31, p=0.0006) £ B 5 A7 FHE %
RL, A7y 774 XATBHFICEY, Thsidny
hb M ADMADHERFTH o7z, BiZ, BIIRE
LDIEETH 2 EEYIRAIE + EEEE L 1 ADMA ®
BICIZEVIEMERASA S 7z (r=0.33, p=10.0003).
AT v 774 XEYRSHTIC & Y s ADMA IZE#R L
&b ICEERE(LOMY L-RAFTH - 7.

#B#EE: Circulation 1999; in press

ABRRZEEFE £=A%: T830-0011 BRABEAZXTEHET67; *Section of Vascular Medicine, Falk Cardiovascular Research

Center, Stanford University School of Medicine, CA, USA
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LIMEREE L ZVREEICBNT, ARENOE
KILEYE ADMA X, EEREFREZEICHEVERT
ez, EHREILOMYLI-EHFTHLILE
oLz, LEDERIZADMANENE F TH
EVATA v EERRH LV OMEROEREF &
%0 BUWEEMEZRET S, L2rLieds, feow
fEREFREIC X ) T ADMA ASHENNT 5 BFEIE W
FEHL TR, FEKNICBIT 5 NOEENE

RESXTA 2 EERBILERR: KT
VAT CEAEEEFERLPSOTTS
a—F

HHE ET
BE &
il EER
ESH—%*
I NI
£ s
ESIE

i U & (C

AFFA=ORBENTHLREL AT A VIE
£, BREELR IR ERET 2WEL L TER S
nTH Y, BROKFEEBERFET S EBIRRE, M
MEREE, RMHROLRELIZCOETHMERED

KZDOWTIERHTH B Z 0, SBROEL B
PEEBDLNS,

15 ]

s ADMA iX-LIMEFRERF L ZVWEBEZEICBWT
LEBRETRE IV ERL, BRBILORE LM
TLTEBICEBRLAEZ LS, TORRENOERK
FEWE IS CIMERBEC 2D IH LW ERET L
% B A REEASRIE S 7.

Genetic Polymorphisms of Methylenetet-
rahydrofolate Reductase and Methionine
Synthase: Association With Homocys-
teine Metabolism and Late-Onset Vascular
Diseases in the Japanese Population

Hiroyuki MORITA, MD
Hiroki KURIHARA, MD
Takao SUGIYAMA, MD*!
Kazuyuki KITAMURA, MD*?
Shin SUZUKI, MD, FICC*?
Tetsuya SUMIYOSHI, MD, FICC *4
Yoshio YAZAKI, MD, FICC

My L2fERETCTHE iz ANBELR
TWh. FEVATA VOEBELXBRET 2/ ATV
{LORBBEBIZIEAF L VT b7 & FOERETER
(methylenetetrahydrofolate reductase: MTHFR) & UF £
FA=r v vy —E¥nHEE L Tw5(Fig. 1). MTHFR
DFEETFEINOT T =2 (A)677/8) ¥ (V) EEIN &K

$8#EE: Circulation 1997; 95: 20322036, Arterioscler Thromb Vasc Biol 1998; 18: 1465— 1469

HERFE S ARZCR EIREEAE: T 113-8655 WEH R A 7-3-1; *' W10 LM ARER ERGH, #a; 7 F
SATIAE 7 ) =y &, R PSRMBAREE ERENE, MR MRE SR JEReER, W
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Cardiovascular Medicine, Yamato Seiwa Hospital, Kanagawa; **Division of Cardiovascular Diseases, Sakakibara Heart Institute, Tokyo
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Food

Methionine

S-adenosylmethionine

S-adenosylhomocysteine

. — .
Homocystine > Homocysteine

Serine 4Cystathionine B synthase

Cystathionine

Methylenetetrahydrofolate

Cystine —>

- Cysteine

EHRE SN, BREICERE L OMESER STV
5. ALLFEYRATA Y OFAFMLICES T 55
ETHHAFF =0 v ¥ —EORRMIEERIBESR
# (cblG complementation group) iIZBWVT T A8 F
& (D)919 7Y ¥ » (G) ERH M H & A common muta-
tionTH b Z & bR E /Y. 4EFK 41X MTHFR
AN BIZFE, AF4=02 05 —EDIGEEFED
BAPEICBT 57 VVEEXEHE L, BilfRE,
fetEZE & DEM, MEETFROME, BIZAEL AT
A4 RHEDBEEBET LA LTRSS X 25K
FHOWEEE o 7.

MR EFIE

EREEE 2150 (SREE: LY 7 — 7 VRE
ICERW A RERR), MNAEZEEE 251 6] [N
I ¥a—% —WiE#¥ (computed tomography: CT)
I THEZERE A HERR] & AP EREE 257 B % %1 5 | PCR-RFLP
®E%H\WTMTHFR A/VEBIETFE, xF+=rv >
5 —EDIGRIZTFE % IE, MIFHREL AT A ViR,
ERMRE, MOBRET & OBMEIZ DWW THET L.

5 S

XTEREE, ERERH, RMEZEHICBVTMTHFRZE
(V)7 LVEEIZZENZ1032, 042, 045T, (V/V)
BoED 5 HFEIZ102%, 16.7%, 21.5% TH Y, Tk
B, WEEFICBVWTARIEEE ChH -2, THE
BRIBVWTLEEL L, BERE, SERELHED
7B, MEREZEREICB W THEHECT L, SRUMER S
BOLBITIE(VIV)BID 5D B LERIZZFNZFN18.3%,
33.8% L EICHWHEMICH o7z, —F, AFA= Y
Yy —EER(G) T VIR IRE, ERERE, hEx
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Tetrahydrofolate

Methyltetrahydrofolate

Methylenetetrahydrofolate
reductase (MTHFR)

Fig. 1 Pathways of homocysteine meta-
bolism

BIZBVTO0.16, 0.17, 0.18 &, FEAE T D common
mutation T3 & o 722K FEM TZEX % {, MTHFR#&
EFEEIZMT L mER L7z, 28R EAR, K
BZER L b ICMTHFR (V/V) B2 78 T3 M4 &€ &
AT A4 VRENAEEICE VD, THUIERKERICE
WTHETH-72. —F, A FF+=rL % —¥DIG
BEFREMPERES AT ViBELOHB 2RO
hol:. FREEEMBITOER, MTHFR BEZFZE
g, MR, EEEELIEAT, MFFREIRFA U
REZRETAIMILIFAFTHEI L LHLDIC
ol

% =

SRF A, FEVATA VERELRET ARSE
THAHMTHFR, A F A= 0% —EDORETFEHE
EEIREAEEE L OBEICOWTHRE L 7.
MTHFR (V/V) Bz F8IE, SEL X574 Y DEIIRE
1LIRE, MARFEBITEIER %/ L CEIIREILERE L
BCHETAH L VEREAFEEZONE, /220
BIZFRUIFERE R Z 1253 5 susceptibility (&) %
BELTVEIREYGS ), BROE TEERDRERY
TIBICRIEFRORESERT 2 WikLH 2. 5
BREHFLVERERFRESATAL Y, HrLVEETF
~ — 7% —MTHFR A/VEZFEIIN L TE 2 R85
DEEERD.

X ®

1) Leclerc D, Campeau E, Goyette P, Adjalla CE, Christensen
B, Ross M, Eydoux P, Rosenblatt DS, Rosen M, Gravel
RA: Human methionine synthase: cDNA cloning and
identification of mutations in patients of the cblG comple-
mentation group of folate/cobalamin disorders. Hum Mol
Genet 1996; 5: 1867—1874



