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Summary

We investigated the relationship between electrocardiographic left ventricular hypertrophy with
ST-changes, and coronary circulation and myocardial metabolism in 25 patients with essential hyperten-
sion (systolic blood pressure>160 mmHg, diastolic blood pressure=95 mmHg). No patients had ab-
normal coronary arteriograms. They were categorized in two groups: non-hypertrophy group; cases
with no hypertrophy on echocardiograms (interventricular septum and posterior wall thickness<
11 mm), and hypertrophy group; cases with hypertrophy (wall thickness>12 mm). Supine bicycle
ergometry (50 watts, 50 rpm, 15 min) was performed during coronary sinus catheterization and
electrocardiography. For cardiac hemodynamics, the coronary circulation and myocardial metabolism
were observed at rest and during exercise.

There was no significant difference in unit coronary blood flow (coronary blood flow per 100 gm)
before exercise between the two groups. Unit coronary blood flow was significantly greater in the non-
hypertrophy group after exercise. However, total coronary blood flow (coronary blood flow per 100 gm X
left ventricular mass) showed no significant difference between the two groups.

Coronary vascular resistance per 100 gm was higher in the hypertrophy group during exercise,
though there was no significant difference at rest. Myocardial oxygen extraction O, (A-C) was not
different between the two groups at rest and during exercise, but unit myocardial oxygen consumption
(MVO,) during exercise was higher in the non-hypertrophy group than in the hypertrophy group.

The lactate extraction ratio tended to decrease in the hypertrophy group during exercise, and
tended to increase in the non-hypertrophy group. Myocardial potassium flux tended to increase in the

KRERIAY E—NFE The First Department of Internal Medicine, Osaka
BT KSR 2-7 (T569) Medical College, Daigaku-cho 2-7, Takatsuki 569

Received for publication October 2, 1990; accepted December 1, 1990 (Ref. No. 36-106)

— 889 —



%#9 E}E: tpg?r 1Eh

hypertrophy group during exercise.

Arterial epinephrine concentration of the hypertrophy group was greater than that of the non-

hypertrophy group before exercise.

Myocardial flux of both epinephrine and norepinephrine tended to show greater negative values

in the hypertrophy group after exercise.

In conclusion, patients with left ventricular hypertrophy secondary to essential hypertension have
relative myocardial ischemia during exercise. Electrocardiographic ST-T changes are not merely due
to electrophysiological changes, but rather to myocardial ischemia.
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bicycle ergometry

EEDFER LV mass (g): Bennett’s meth-
od?

LHEBENER VO, (ml/min) : Scholander’s
gas analysis

B famyEgk U - CBF (ml/min/100g):
N,O desaturation method

Bk, BARRSIVEHFIRLBEFESE O
[A]l, O [V], O; [C] (Vol%): Van Slyke and
Neill methods

Bk L CERIRLABEE L [A], L [C]
(mg/dl) : enzymatic method

BIlRB L OERARIL Y v v A 38E K [A], K
[C] (mEq/L): flame photometry

Norepinephrine NE [A], NE [C] (pg/ml)

EP [A], EP [C] (pg/ml):

radio enzymatic assay
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Epinephrine

Wall Thickness

LV mass
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L% CI (1/min/m?) = VO,/O; [A]-04[V]
x 1/BSA
25 & &R
meanBP/CO x 79920
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BP/U . CBF
EEFFIRMEEREZE 02 [A-C] (Vol%)=0,
[A]-0; [C]
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[A]1%x 100
Ay v A K [A-C] (mEq=K [A]-
K [C]
AT 25 3 R
NE [A-C] (pg/ml)=NE [A]-NE [C]
EP [A-C] (pg/ml)=EP [A]—EP [C]
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Fig. 1. Left ventricular wall thickness and mass measured by echocardiography, and ST-

segment deviation during exercise.

H,=hypertension without hypertrophy; H,=hypertension with hypertrophy; Wall thickness=1left
ventricular wall thickness; LV mass=left ventricular mass; ST deviation in Vy (Jq.0,) =ST-segment
deviation in chest lead V;; IVST =interventricular septum thickness; PWT =posterior wall thickness;

b=Dbefore exercise; d=during exercise.
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r r r [} mr r r r
150 15
100 200 10 20001 s
50 100 5 1000
3
Mean:SD
0 0 0 0

b d b d

b d b d
—

Fig. 2. Comparison of systemic hemodynamic changes between the groups with and with-

out hypertrophy.

HR =heart rate; max-BP=maximal blood pressure; CI=cardiac index; SVR=systemic vascular

resistance. For other abbreviations : see Fig. 1.
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Fig. 3. Comparison of coronary circulation and myocardial oxygen metabolism between

the two groups.

u-CBF =coronary blood flow per unit; t-CBF =total coronary blood flow; CVR =coronary vascular
resistance; O, [A-C]=arterio-coronary sinus difference of oxygen; MVO,=myocardial oxygen con-

sumption. For other abbreviations : see Fig. 1.
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Fig. 4. Myocardial lactate extraction and potas-
sium flux of hypertensive heart.

LER=myocardial lactate extraction ratio; K[A-C]
=arterio-coronary sinus difference of potassium. For
other abbrevations : see Fig. 1.
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TeDAHVERIO BABRIEC L 5 HEREICL 5
DBy, HBWRIMEEOHEKRIZ X B EXE ROEF
Y THBDN, b b TOEEIIELALERY
v, BERICBVWTIRERLORBERIC
D2NTEL DBRERRShTWVS.
BEOBBICX VER S MERILEEEX
DL, HEHEHIRICIER L -8 ER T OfE
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Fig. 5. Systemic and coronary sinus concentrations of catecholamines.

EP=epinephrine; NE=norepinephrine; [A] =arterial blood concentration; [A-C]=arterio-coronary
sinus difference. For other abbreviations : see Fig. 1.
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