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Abstract

The response of the infarct-related coronary artery to acetylcholine (20, 30, 50 ug) was investigated in
30 patients without restenosis during a 4-month follow-up period after direct percutaneous transluminal
coronary angioplasty (PTCA) of the left proximal anterior descending coronary artery. The patients were
divided into two groups according to wall motion as obtained by the centerline method from a left ven-
tricular angiogram : moderate group (n= 10) with reduced wall motion with less than 20 abnormal con-
traction segments (moderate reduction at the infarcted site), severe group (n=20) with reduced wall mo-
tion with 20 or more abnormal contraction segments (severe reduction). The acetylcholine-induced per-
centage changes in luminal diameter were assessed at the PTCA site and the distal portion of the coronary
artery and the effect of acetylcholine was compared at the two sites. Coronary artery diameter in the
moderate and severe groups displayed 8.1+24.9% and 7.41+30.8% contraction at the PTCA site and
38.31+46.3% and 72.5+£28.2% contraction at the distal portion, respectively. Severe group had greater
contraction at the distal portion than at the PTCA site.

Vasoconstriction of the patent infarct-related coronary artery tended to occur in the infarcted area
where wall motion was severely affected. In addition, endothelial dysfunction appears to be induced by a
lengthy interruption of epicardial coronary blood flow and is present in the patent infarcted coronary
artery without restenosis.
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SNTVBH™, RIMFEREERD PTCA TR
&, oF ) FilERICRD L EENE O mE RS
DWTOHRE T2V,

ZZTAEbbIE, BERKZOERYICHERE
ERSBVEENEOMERIE, & IMEMNEREE
BELHL 2T 5HMT, KA acetylcholine 12 &
5N ERRR RS IS D W TRET L 7.

MREFE

. ¥ =B

MR TR 2 BEEBIIR & 3 % aiBE L AhiEZE
BETHY, direct PTCA 2 X 2 BEEAEER O R EL
(F¥ 41 »A5) (CEBOBRERYRI LM o712 30
BITH 5. HRIIEFHBMEL OB EREERICIER
TATHGERER (B Ei 6 7213 7) OEEHEERT—K
REFTHY, ABMITEELA L TWER LR L
7-.

2. 5 &

SHPCOBERBEIOIRABREXFEHLET, di-
rect PTCA % 3#R L 7z. PTCA i3 KBEEIR7 70 —F T
E L7z BT —F Vi 8F DLEEEINRA Judkins A
FA5 =540, 4 F74%—i20014inch 7 A
Y- ERMICFER L. SV—2 5 —F )it over-
the-wire ¥ XA 57 4 C, EMNMERICEHEYT 1 XD non-
compliant balloon % FV>7=. Direct PTCA (2381} % #1#A
BRI, BREEAEH 50% LLTFICHER L& S L.
ERH DS 7 — 7 VIRE R direct PTCA FifT#£ D
HEEEA (P 421 2 AR) 12, TXTOHIRLEE L
MELRE L 24 BEE L EPIE L THHREATL, Kb
BR7 70 —FI2 & % Judkins HETEZE L EAEEIR
rEL L.

EEIREE CHERZED R\ L % HEFRTE, acetylcho-
line B %2 3T LICHATLZ. Thbb, £HAE
AIERR L7 & (20, 30, 50 ug) @ acetylcholine %
6F ® Judkins 7 7 — 7 )V & 4 L C 30 B HE CEEEIIRA
WCIEAL, &EA1DRICTEBREEZZHIT L. £
7RO HBHKED 5 VL LERT ST LA R L2
FRELTERL 2. BEREIFE SN EII, ace-
tylcholine #%5-% f 1k L, nitroglycerin (1.0 mg) % iE&h
RPICEA L. 28, BIREZOHERE (nital
gain) 12 LT 50% ML EOREDRD bNIHELE

gL
TIREGREDA ¥ 74— LRI LY FEHFT
S AN

3. WROFR EARFIER

1) AR EH L RMEEEE

FEZEFZA TR 30° G OILREE B L CIUHER L
THOREZEHE % Kontron 8 Cardio500 Z VT h L —
AL, ZOML—RBEIZLY I =54V %F|V £
DEYI =54 % 100F5L, ERMEFINTI00D
I— FIZ5EI L7z, &I — FO fractional shortening %
KObYLyy—F4 kS CLEEREES X FIT L7, IE
HEREEB)F] T DY fractional shortening 72 & R E
(standard deviation: SD) #&EH L, BEFFME DKL
BB TD —2SD LTOEEFHET 2R3 I— Mo
WAL T 5 EFINHEXIE  (abnormal  contraction
segments: ACS) % K& 7> (Fig.1). EEEERD & M4
ERBEIEESA XL T S ACS fE® TERL .
ACS %% 20 Ri#ii D 10 B % 45 B B M5 E 7 (P FERE
Fig.1-A), ACS%20 DL LD 20 Bl % S Bl ER &
L7 (BEH; Fig. 1-B).

2) AREEICEAST3EF

NEEEICEST2RT L L THRKRETF L PTCA
FHERFERET L.

A EIfE L ERRRAI R (248G, M5, B, S
EE, #aLVA70-)VE BHE)REHIVAT
O — Vi, WERFEE, BIUOBEERE,SHERTI T
DEETH 5.

F 7z PTCA FHRETFIX, PTCA I/ Lz &AN
V— Y& % PTCA TR E D MEE TR L TR
NV — IMEEK, PTCA ERRORK/ VIV — 5k
ME, 735V — > OEYLRFERE, 3B XU direct PTCA
MATRDIRFRETH 5.

3) BEROAKRESEE

TEEIAREE (L Kontron # Cardio500 % F\>, acetylcho-
line B AT TOEBIIREZE (GEIFHEL 30°) % auto
edge detection ZECEHAI L7=. § % b b, PTCA HEfTHER
Di/NEBINRE, PTCA REITER & ) &AL (PTCA BED /N
W=D LNV — Y RERICHL T 5 KHEH
L) TOFETENREE, L BEHERGEAER (58T 11) & &
38 (536 13) TOEBMREEZEHAI L /2. £ - EBIIRE
ZAERIERA»SH W L7,
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Fig.1 Extent of abnormality of left ventricular wall motion in the infarcted area evaluated according to abnormal contrac-
tion segments (ACS) determined by the centerline method

Less than 20 ACS (moderate group : 10 patients) was considered moderate ischemic injury and 20 or more ACS
(severe group : 20 patients) indicated severe ischemic injury.

RAO=right anterior oblique;

ACh AR ETEBIIR £ — ACh B iR EHIRE

TEIARE 2L = ACh B EBIIRE

X100 (%)

P B2 AR A A Bt s B {3 EGIR BE. acetylcholine (23X
¥ 5 EENR O ME RS A HHRET L 7.

4. HETERIRE

HEETEHYMLIR T acetylcholine BRI £ D EBIRIFZE
fLIZD2WTIIMIEDH % Student’s ¢ 1R, BEE O LEL
WDV TUIRIED 2\ Student’s t FRTE & 2 IRE Z H W
TEBL7. BEA®EIL p<005 & L. 72, T
TOREEITFHELBERZETRL .

X &

1. BELEE & direct PTCA HEITROFRNESR
1) BELT=R

S ERI, PEERES6L9 K, BEEA 811
BTHY, MEBRICENS b o7z, ME, BERE &
MEFEDAHEE, BaLAFu— )l ShEY R
EHIVATU—)VE, BERBEOAHEEL LOBR
BRETF L TR ICEN e d o2, —F, BERE»S
BT TOREIL, PEEELI34L02HKE, BE
BV 52206 RETHY, PEFEHTHERICEHBLT
V272 (p<0.01; Table 1).
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SD=standard deviation.

Table 1 Patient characteristics

Moderate  Severe .

Variable group group  Statistical

(n=10) (1=20) significance
Age (yrs) 56+9 58+11 NS
Gender (male/female) 9/1 17/3 NS
Risk factor

Smoking 6(60%) 13 (65%) NS
Hypertension 6(60%) 10 (50%) NS
Total cholesterol (mg/dl) 212+48 218+30 NS
HDL-cholesterol (mg/dl) 45+12 4+11 NS
Diabetes mellitus 2 (20%) 525%) NS

Reperfusion time (hrs) 34+02 52%06 p<0.01

2) Direct PTCA TR DF T H

NV — CIMEIE, PEERD1.010.2, BEREN
1.0+0.3, &E/ NV — VIGRER, HEEREAT 62108
RE, BER6.1E145E, EUREERIE, $%
FEREDT 2441110 %, BERN 2361288 THY, »
TNOMBEMICEL LD 572, PTCA HfTH DRI
2d, PEEHEN272+192%, EEBI246+13.7%
THY, WMEBICENZH o7 (Table 2).

2. PTCA FefTEB & HEITiEAIEE T acetylcholine &
FIC & 3 BEIREOZE(L
PTCA FATE COR/NEEIIRE L, FEEHETIIF
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Table 2 Findings of direct PTCA

. Moderate Severe Statistical
Variable ..
group group significance
Vessel/balloon 1.0+0.2 1.0+0.3 NS
Max pressure (atm) 6.21+0.8 6.1t1.4 NS
Duration (sec) 244+110 2361128 NS
Residual stenosis (%) 27.2+9.2 24.61+13.7 NS

mean+SD.

¥234+04755 20105 mm, HEHETIIFIY22+06
75 21£07mm IZPHEL, ZOEEIEETL Y-
7 (Fig. 2).

PTCA MATEAME TOFHEEIREL, PEEHT
13FH 14201205 094107 mm, HEHETIZFY 1.6
0325 04104 mm (JUUHE L 7225, BEHETOLE)
PHEETH -7z (p<0.05; Fig. 3).

3. PTCA H{TEB & FEfTE IS T D acetylcholine &
W& 2 BHREOE(LE

PTCA fifTE8 COREEIRZFOELZEIL, hEEpEEE)T
8.1+£24.9%, HEHAM 74+308% ThHY, MEEMIC
EW G olz. LA L PTCA RATENMER TOREEIIRE
DEALFRIL, FEEHEHI3831463%, EEEH 725
+282% ThH Y, FEFERINL L CHEEEIAEICK
TdH o7 (<0.01). F 72 PTCA FEATEMEDTEIREE
DEALEIE, W TPTCARITERICH L THAEICER
THo 7z (FEEH p<0.05, HEE p<0.01; Fig. 4).

4. FFEEFMFME TOD acetylcholine EFICL 3 TE
BRENZE(L

Fe e BGE M O EEIRE L, HEERT 287
0.40 * 5 2.76£0.36 mm, HEH T 2.7410.69 7° 5
2.61+0.75 mm ~NUE L 72785, ZOEHIEFEETE
» o 7= (Fig. 5).

EREBRM S OTEREE, PEEETIE 1402+
036 5 1.49+0.36 mm ~ifE, HEHETII 181t
0.62 75 1.65+0.60 mm ~NIUfE L7248, £DEENIH
& T d o 72 (Fig. 6).

5. BEBENE LIFFEEFFENLE TO acetylcho-
line B (C & 3 BERFEDOE(LE

VR TOEBREOEILEIL, LI TITE EE

HEME) T 7.63+28.7%, LEERK GEEEREME)
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A. Moderate group B. Severe group
Fig.2 Changes in minimal luminal diameter at the site of direct per-
cutaneous transluminal coronary angioplasty (PTCA) in the
infarct-related artery after acetylcholine loading in the late
phases
The difference in luminal change between the two groups was

not significant, although individual variation in the severe
group was more pronounced.
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A. Moderate group B. Severe group
Fig.3 Changes in coronary diameter at the distal portion in the
infarct-related artery after acetylcholine loading in the late
phases

Significant contraction was only observed for the severe group.
*p<0.05.

T535+£120% TV, HEERERME & FFFEEFLM
ERICIRELS LD o7z, BT TOBBREOLEILE
i, ERTITH EEREMLE) T 62.5£36.9%, AR
TER GEEEREME) T3.9+27.1% TH Y, FFEE
BEELEICH L TEERELE TEEICKTH -7 (@
<0.01). F-BEHEEMEDOEMEBTOELRIZ, &
I L THEICKTH 72 (p<0.01). LA LIk
BEFTME CIEME & EMEEICEN 2 h o 72
(Fig. 7).
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Fig. 4 Percentage changes in luminal diameter at the site of direct
PTCA and the distal portion in the infarct-related artery after
acetylcholine loading in the late phases
Severe group demonstrated much more pronounced contrac-
tion at the distal portion, and the contraction in luminal diam-
eter at the distal portion was greater than that at the PTCA site
in both groups.

E: Moderate group (ACS<20), [ |- Severe group (ACS
=20); *p<0.05, *¥p<0.01.
Abbreviations as in Figs. 1, 2.
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Fig. 5 Changes in coronary diameter at the proximal portion in the
noninfarct-related artery after acetylcholine loading in the late

phases

The difference in coronary diameter change before and after
acetylcholine loading was not significant between the two
groups.

z e

1. Acetylcholine & MEANFHERERESE

Furchgott 57 (&, H.EE L 727 FHERKEIIR (235
% acetylcholine DHFRIC % T L TH Y, IMLE AR
R MmENEMREL ORI N THWE Z 2L,
Z DM Rz ARG H SR D5l K 1 % endothelium-derived re-
laxing factor (EDRF) & % fJ1F7-. BETIELTOHA
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Fig. 6 Changes in coronary diameter at the distal portion in the non-
infarct-related artery after acetylcholine loading in the late
phases
The difference in coronary diameter change before and after

acetylcholine loading was not significant between the two
groups.
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Fig.7 Percentage changes in luminal diameter at the proximal and
distal portion of the left anterior descending artery (LAD) and
the left circumflex artery (LCX) (comparing infarct-related ar-
tery with noninfarct-related artery)

The distal portion of the LAD (infarct-related artery) was more
contracted compared to the LCX (noninfarct-related artery).

775: LAD,[[]: LCX. *#p<0.01.

75, EDRF OARREIZ—ERILESR NO) TH 5 Z L o3
BLTw5A. $7%bt EDRF DIEH L, MEEEED S
HEENDL NO LTER RS THELLTEBY, NO &
EDRF (3 A {A M guanylate cyclase % {44k L T cyclic
GMP % PEE$ 589, F 72 NO & EDRF DitiiE/EM 1x
ANLIZE o> TR E B0, Palmer 512 (X, E—X
LTEEL 27 Y KEINRMEZMIALIZ EDRF & 4V 4
A% B &EEED, NOFREF VU T ADGE
EEEORILZRT Z A5, NO & EDRF A3E—T
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HHTLRFEHL.

EDRF DR EER % b D{bFEWHE IIZ1E, acetyl-
choline, 75 V%=, +7 A% X P, ATP, ADP,
LX%3Iv, kob=r, XUFLYy, bur¥y
GEFMONTBY, TNOSWEOKFIIHEMAIE
FET T 2 B YUHEIER £ /R 979, Acetylcholine
WX A IME R, 3 CEEMEL A ) U RR
Tz id 5 MEFERHNOERWIGEEM &, EDRF
TN HARKEELEMRIEROBRME LTERI N
5. F7-{KiERE acetylcholine ¥ 5-Tid, WEKFFMEIM
EMRCEA DI E TR~ OEBEMIEEIERIC LT
B 2R, Lo L, NEBEOHFET 5 E8K
(3P acetylcholine B (2 & A5 RICASREE S h
TWA7:®, HIFRIEFERIAL L)W, K
TS, BHMAEE2 XTI LEAONLEERE
% ® PTCA FefTERCi, FBEIARIZ acetylcholine B 7
BICEMAMEICHKLT7.6% OIMEERRLAICT &R
WS, BIBEELA & E X 5N b PTCA MEITEMERT
I3 acetylcholine BEFAIEICH L T 62.5% ¥ I L 7-.
D ) BERLEIZ, ERHAICOEEONEBEEE
PHEETHLEZONS.

F 72ARWFZETIE, FEHZEIME OERIFER IS acetylcho-
line BHFIC L Y, WEALERT 5.3+£12.0% DOUYLHE, EHLER
T3.9+27.1% DIUFEE/RL72. Wems 59 b, FEBIIR
EEBE TORRERIRE D %2 WEBIR I acetylcholine
AL, AEKEELERERCASRIMLTWAZ
EEHEL TS, $mIL AT O—)VIfE, &l
FEfE, #ERIE, g% EOBRRE T, PEEKFE
MEMBRICEAET I I LR FEIATY
21718,

bhbhog#Ed, EEREESOFFFEEME I
i3, SHOHEESCHRGER EICL 3BT S
LEi o BRSO NRBEEEE;FEL TVAH I L 2R
BLTwa, 2%, PIEMERERE R M ERnE
RTICHEETA2OTIE R, FFFEEMEICDBIREL
RIME ) MBEREDOE A, DREDERISBEI N
5. L7zH5o T, direct PTCA 12D & B I BIER 2 7R
SWEFNIIH LTHERREFZ3 > bu—L¥5
LEXHBLEBbNS.

2. PTCA TS CHOMEA L EEEREE
PTCA FEfTE8IC BT 2 2HH O EBEREEIC OV

Tid, BMERTOREIES (RES N TV,
Inoue 59 1%, HEAETTFTNT, HWEKEETSERE
PHAREMBE OIS L > TRIITTHLHEL T
5. Hayashi 52 13, KEERK THERIBEROARK
MR s 2 8185 L, WM OFEENEYR
BB L —H L THERIEE 7-10 B ISERIEAN 1T
BEFEICETERELZEHREL TS, BRAEAICOV
TI&, Probst 5¥ (3, PTCA fifT% 2-6 » B DEMREHAIC
PTCA 4TI & | ergonovine % &4 L, PTCA #1758
DM KIS EDSTTHE L TEERIER S he <
LoTWh ERBRRTNAS,

AREF b, PTCA MEfT#BIE, PTCA MEITF94 » A%
(ZIIMKIRE acetylcholine BT 12 & ) JUEMET % 7~ L, L
BB OHEIMET LTz, —7, WESY1E, ace-
tylcholine (ZX3 % PTCA HifTER D ML & 5thAR RC 14 A%
PTCA #ifT#% 3 7 A CTIHMET§5 2 &2 & Y IR RIS
HEISTLET 555, 6 7 A-1 ETIXIUBRICHEDS TTE L
Ll BEHELTNAS,

2%, ZOMERSZEDICE ) EZ TS
BENTBY, 436 7A-1 FHROBRIVLELR
bhsb,

3. RN - BERES E NEAKREEEREDOMEER

1982 4E|Z Bertrand 52 (3, AHEZESMIAICHEESR
FMEDTEREHEIBRICHAT LI LHEL TS, F
TR, BMEERERICBIT A MENEOBREERE
PEBRMICLIEHINATWES, L L, BRET
LB EROZERIAICB ) 2 BERIME O N R IEERE
£, 2F ) BFELMERCEE OBELRE L/
HEDIIRON TS,

AEFFEIE, MERERL ER T 5 FEETER COBEM
BEOEE#HET A XDOHIEL %k b EERATEES
REORETEL, BOBERE LEEFTETERD
MERTEE #HEL:. BEMBENEELEILN
LEEA SRR THI T, PERERAFEERICE
PTCA FEfTERIZ I L CHEAT RN CTHEEICET L TW
7z, FF—EFITOMEME & IFFEME & OILE
T, FHHEFME @ PTCA TR IIFFEEME O
WAL ERIZ EE L T acetylcholine B 712 & B IUFHEASEE T
HY, NEKEEBBRICOBKTZRL. DL EOK
B3, BEMEFERLAOLEANROBIEREESBIER
BOERBHICIDFEEL TS L, LAdBEEBMAE

J Cardiol 1995; 26: 273-280



BITIIHNEREEELIEECHLILERRLTY
5. L7755 T, direct PTCA #4EMRIAICHEREZ RS
BVEFIC O NEEEL ER SR WU ERRE
FOFB &L M EIRER S OGS LEIC LD LW
&9,

= &

Direct PTCA DB & » TEEETHRYELHH 4
+1#A) BFEL TV 30BIICDOWT, KIEE acetyl-
choline (2 X A MEICHEL, SHLICAEEREGHREE L
BIFEDIEBIIHCTEZORE L HETHIROAE
WEHMBRISICOWTRET L, UTOR&EZEL.

1. Direct PTCA REfTHDOEBHICEREL RS 2
o 2B TiE, KR acetylcholine (2 & 5 PR IKFF

B

EEIREERLEONEEE 279

PEBRR RS (& PTCA HEATERIC I L CRIFT RN THE
IET LT,

2. BEHIFEEICETLTVWIEZLHEERL
TV A BEEEEMERME THIEEI DO ONzZ
L5, PTCA MfTEMEBME DNEEREREEIIEE
DEMICERTLIHINDEEZILNS.

3. BHERFEORBH CTONEBERENFEL T
WBZEHs, BEEKEORBIICEREE LRI 2 WVE
Bl b EMELREOZXGVPULELEZZIONS.

FRXNEEIE, £57 MHAEREFESR, %41 B BFOER
%4, $21 ARAKEEES, BLUE 16 EI— 0 v /0ER
FRTRERLL.

#

Direct PTCA % D&M, 2 0 B ZORIMICHT L T\ % BEEBIIRO AR K
BRICIZDOWTHRET L7z, 33 RIE direct PTCA 4 4 # B OEFBEAICEIRZE & 7R & % % o 72HiBE
LHEEREE 0FITHS. £ ¥ —F 4 EEICL D abnormal contraction segments (ACS) % 3K
B, ACS20 Kl DEEEBKTH 2 HEREME O PEEBMEE (PEER) 1061, ACS20 LLED
BEEENE T2 BEEBMEE (BER) 20 Bl a L7z, EEHIKIRE D acetylcholine (20, 30,
50 ug) #¥%5 L, PTCA FEATER (BWMBEENM) B & UF PTCA MATEEI (B - FERGE
AL OEERFELEHIL, RKEEREELE A%) 2B L.

B acetylcholine BRI T? PTCA ITH COR/NEENIREIX, HEFEERH T 23104
5 20+05mm, SEMHT22+0.655 21107 mm N L7245, ZOEEBICAEEEZIIRD
LN h o7z, PTCA MATEA I CTOFYEENREIL, PEEFHT 14201 25 0.9+0.7 mm,
BEET 1620355 04+04mm WL TBY, SEBECTOLEE»EFEIIKTH 7. PTCA
HATERTD A% 1%, PEEHH8.1+£249%, EEFHH741308% THH, WMEMICHFEEI
o7z, PTCA RATEMEBRTD A% (%, PEERED 38.3146.3%, HEERA 725+£282% T
Y, BERSPEEHICKLTCAEICKRTH o7z, 72 PTCA BITEMHF TCOEHMRIE, &
BT PTCA MEATEBICH L THEICUUE L 7.

DLEDRBAEL, MENEOREEESBERBOERPICHFETS 2L, EEEOEREE
EEET 2 R ER COBERME ORMBIZIEEEZRTILEHL2II LW S, D
30, NEKEERERICIZEMICE > THESNLI LIREEIND,
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