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Summary

To clarify the pathogenesis of syndrome X (Sx), hemodynamics, coronary circulation, myo-
cardial lactate metabolism and cardiac catecholamine flux were studied before and during bicycle
ergometry in 25 patients (pts) and these data were compared with those in 15 with effort angina
(EA) and in eight controls. The results were as follows :

1. The cardiac index during exercise decreased in EA pts probably due to their coronary
lesions, while those in the controls and Sx were well preserved.

2. An increase of coronary blood flow during exercise, both in Sx and EA pts, was significantly
impaired and the myocardial extraction ratio of lactic acid was significantly lower compared with
those in the controls. The cardiac norepinephrine release during exercise was markedly higher in
Sx, compared with that in controls and in EA.

These results suggested that in Sx, excessive sympathoadrenergic stimulation may play an im-
portant role in restricting coronary reserve and in accelerating myocardial anaerobic metabolism.
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HEZHRICEL, WEEFz, SEARLER
IV LBELAHEL EDRBICLhrbLY, &
¥ EEE R BHIREZAERT R B0 R WERICE 4
W@+ 5. 1967 45, Likoff 5V iz = h o DFEER
iz%t L syndrome X (X fEMRE) & 45T, AT
LS IEFHERE & 0 RS T IBEL
72hs, TOREBICEALT, ~ESmEy O, R
Baaeas o 4 \GE Mg g & (small vessel disease)
|V, MUNEBIRERERSY, D5V REBRK
REERELREVPEEBSH, BRO—EKEATHY
V.

ST 4 IR EEL L A RER, Thbb
BENREY LB B REREL B+ 2 HIEMHLIE
L, EEEBRGEA TS X EREOREMNZE
BrHo»IcT 5 BT, EHAMRREKITL,
FREBRRE, DERSBLIUI»TF =TI 0Bk
ExHRET L. ’

x} Ed

* 5% 1978 £ X v i3k 10 FRic S BHc <o
EER R BITLER 1400805, BETH
3. ZOWNEE, 1) syndrome X: &§F, FHIE
rhbo¥, FEEEMMEFELFLATREL, AR
DEREHG P RBERLFREET 54, ==
J ¥4 v (ergonovine) AR 7 2 b b & »IEHES)
MRtg R L, MIRAEMERNS X OODEBEEFRRE
THOHR, OFE H3VWEREREZEEL
Bre254 (B 114, & 144, FHERS R,

2) FYEHERRIME « FFIERE DB & BF X TRBE L, -

AFLER BT E R, FERER LE
TEIREIRIC 75% Lo REREZE & FT 575,
BEOBEAED RWHEMEILE 15 4 (B 134, &
24, 57T3%), BIU3) XBH: MxEREICR
HERORVWE L (FHERY R OIHTH 5.

7 ik
DI EEREITREGELANIC, RPZEER, &

BT T, LT RER 2 EGHARRRE BT L 72
¥, EFEIRE EEE L, 8F Wilton Webster il
BHER Y 7 — 7 0 & FBIRICE D, BAFHIRMD %
BfiL7z0b, FHF—FN % TRIRAIC BE,
L EOEFR & W CHRIR B ROFRIR EEICFE
FTHLERER L. ¥7-, EFB#R 19G =
FRY—StEZRIEEBEL, BIREREL & bicH)
ARfLERALICEE U7z, SEBHARH BB L ORIEER
BOHHERIUTOML THS.
SEHA R : 50 watt, 50 rpm, 15 min, supine
bicycle ergometry
L EHBFEEE (VO, ; ml/min) : Scholander
A5 HTEk
iy E (CBF ; ml//min/100 gr) : N,O desatura-
tion method
Bk, BAHIRS L OERIROBRSE O0:[(A)
0,[V], O5[C] (vol. %) : Van Slyke and Neill
method
BiR® L O ERARMLILERE L[A), LIC], (mg/
dl) : enzymatic method
TR L O #ARML catecholamine P44y
[Norepinephrine : NE[A], NE[C]
| Epinephrine : EP[A], EP[C]
(pg/ml) : Radio-enzymatic assay
UEoRIEERIC XY, LAT ©#EREE BEHL
fo:

o ~ VO,
L#RE CD = 5 56,7
1 .
X g (Umin/m?)
(BSA : fhk&EH)

ExEAEGE (LVWI) = CIxM-BP
% 13.6 X 1076 (kg/m- min)
(M-BP : SE¥5ifF)

o M-BP
s (CVR) = “CBF

(mmHg/ml/100 gr/min)

U BFRERE (MVO?)
= CBF X {O,[A]—0,[C]} (ml/min/100 gr)
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L ERFEIERR (OExt. R)
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OqAT— X100(%)
L fLER R (LER)
_ LIA]-L[C] 0

Norepinephrine, Epinephrine . :iiH#
NE[C—-A] = NE[C]-NE[A]
EP[A—-C] = EP[A]-EP[C]
R BEBARRBRETHE X v Ca #HH3K, m®

Syndrome X DEELRR &L HH

B PIEL, B EREIV LS 1 5 Aotk
M E R T 2. 7o, HEFRLE T Analysis
of Kruskal-Wallis (Scheffer’s method) % {&f L
7e.

s B

L omfTERe (Fig. 1)
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Fig. 1. Hemodynamic changes before and after exercise.
Data are expressed by means +S.D. Hemodynamic variables do not show significant differences
among the three groups, though cardiac reserve for exercise (CI, LVWI) tends to be preserved as

in the control group.

Open circles=normal controls; dotted circles=syndrome X; closed circles=effort angina; Re=
rest; Ex=exercise; HR=heart rate; MBP=mean blood pressure; Cl=cardiac index; LVWI=Ileft

ventricular work index.
* p<0.05; ** p<0.01; N.S.=not signficant.
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Fig. 2. Coronary hemodynamic and metabolic changes before and after exercise.
Both in patients with effort angina and syndrome X, coronary reserve for exercise (CBF, MVO,)
is significantly restricted compared with that of the control group with impairment of myocardial

aerobic metabolism.

CBF =coronary blood flow; CVR=coronary vascular resistance; Lac, Ext. R.=lactate extraction
ratio; O, Ext. R.=myocardial oxygen extraction ratio; MVO,=myocardial oxygen consumption.

Others : see Fig. 1.

drome X & LIiCRFREMERT—F, FHiEH
WOETIXZOMI/ N Ch o7, £, EE
HEREL ESOFERER LK.

2. BER OPBRESLCHNBRH (Fig. 2)
MR ESNRT 3 BERIcE R 2 h o2 hs, E
BhEFic i3 BB IC -~ syndrome X, {EHR
DETEWTFA L Z0oBIMEARARTH Y, BLEF
B b EFIRR I 3 BRI L~ T syndrome X,
FEMMOE & b ICHEEIC L kol DFEEER
Rt > b, LHEERERE G ES 2@ CHME
ERD R0 R, DFBRENEEROESROX
B IC =, syndrome X, #H{EMIELETIIW

FThi 20N E 2otz OFILEERE I
TEBHAT 3 RIS X R b o 7S, SEBIR X} B
2, syndrome X, $S{EMMEIETEIVWTR
LEEER L.
3. BRmMAHTIS I VEBESITORELR
(Fig. 3)

NE[A] 3 #E$h% L syndrome X TEED
fmER Lz, #etbkEQARbo. Lol
NE[C—A] i3 EBhrs iz 130t FREE, S5PEMEPe O e RE
Iz~ syndrome X Tz kei), FESRBEET
FWDIE L Y o NE EHABE Sh. —F,
EP[A] 8 X0t EP[A-C] 3vw¥h LiESEEL
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Fig. 3. Changes in arterial catecholamine concentration and its cardiac flux.

Arterial concentration (A) and cardiac flux (C-A) of epinephrine (EP (A), EP (A-C)) are not
significantly different among the three groups, but during exercise, arterial concentration (A) and
cardiac release (C-A) of norepinephrine (NE (A), NE (C-A)) are higher in patients with syndrome X.

Abbreviations : see Fig. 1.
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z #

BIREEBIRE R OB R I - TERERREHZE
DIEFADESIC/2 Y, HHEICH LT bRERY
HEBIRE AT (PTCA) SKBINR - EHIMR S A
RZBBEBRIITDRTWS. —F, Zh bl
BHRBR EXHEL, BHEERSCIEBLAERE
X VEBIIROBAEERENEDLN DI 2hbb
3, EXEEIRG: 2+ 2 BEERNRBEIFEL,
B o4 <, Likoff 5Vix#h % syndrome X &
iz, LaL, 2OREREBIZOVWTIEER
BoabrhTns., DITICEFROBE L RA ORRE

EXL, BEEMX V.

1 DEEENSDEE

Syndrome X o.0M# eIz L ¢ Mammohan-
singh 51943 pacing AT OBRIKIEEEH L,
%7z Arbogast b 4IEREERE L OXILT, REF
ROUTHEZFRLIZEBELTVWS. K1 Ol
T RRERBEICK 1T 5 DBEERBIFT H - 72,
ZOREKBLT 2 - EoBFREHRL, b
Ly FINATRERTORGRESHARR 2 &
THEEEIKCERBSh TR Y, BEFRAKBRED
FHOEBET DL, TOEGRREZBENKEERHL
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2. BER OCHRBEIASOER

1949 42, Bing!? RBAKOFHIRIAY F—F
HEEAR L TLK, AEEHCTELY OLKRIC
BT 3EBEREIGL T 2V X —FE OO FH
BREtshT &k, —%, zoAMBCELTR
dipyridamole 7 ¥ oI AFTERL, <—v L,
&b IEBAFMESAV O TWS. L LR
ZEIOBO B0 B BRI ET 5,
EHORBEMHREREBIELL, BRI OSBRI
Ex LR S B EHAFERICHS, AHEAAR KR
TREE R FRICHEEROES syndrome X
36 U TRtk 3 X OMAHi: S8 il 2 5
ABIEHAWELE U THS .

Syndrome X 231} 5 @ERRISOBRI T,
Pepine &1¥ R R—3 o 7 AHHE O BRIKIEE &
&+ 5—7%, Opherk 593 dipyridamole #i:
AMBFEOETHERTHRERL, ThZAMN
MR BRHS NEMEEIEE OEABE L v
TIREEREE L. Be LEBATEEAY, K
REHTORTHERTEHLMITLERY, %
N0, RIS ERE 2 R RRAHR O Rl
o Tz, Gorlin 5P 3NEMIF 25 I v
DHL, JNVZEXRTY DD a agonist fEH
Xy, EHRMETH 5 H/NEBIIRIC b spasm
PERBENEILRRTW SR, BxolET
b, DB~ O RBEARE@ DT LT W IR,
5HT, ZDOIREH syndrome X 281} 55%KE
ER LTSRN RR SN S.

DML OFEE L U TR LB SEA &
n, YHEEOPFHY L, EEHARMROLERERL
PR & DFALBREREO HEE BREL TV B,
X EERE TR 5.0 E B LT, Boudou-
las 5193 R— v v FJAREITV, OFFILEEL
B, JEEARCHFL, FEETLER ST £k
¥ —2mm PUETHY, BETE —1mm YT
Tholel L, ST BbLff & Y OILEREHIC
MHEE WD TWS. 7 Arbogast &1 § A& A
HToR—yv AR OLGLBAMEE LN
L L, AMEOLBEEREE Cholz

Ly, LEREOEMMHEEIS X UCRBIRE
HoBMKRR Tk, LHREHTEICE 52 =%
b0 ThrLHBALTWS. HBxORET
i3, PAZEMEEARERE L F%, syndrome X Ti3i&E
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STV, Zh b ORI S 2008l o
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BT, FEMPIER L L LICEBZATL, &
B, ODHELBABB IO F 27 2 v oLiEH
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HBEETHY, Lo THRERERT, £58
X UL~ 0 T 7o SRRARARANL 23U NS FEER 1
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