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Summary

A wide spectrum of cardiac hypertrophy has been observed in hypertensive patients. In this study,
the responses of hemodynamics and sympathetic drives to exercise among hypertensive patients with
various types of left ventricular hypertrophy were investigated. Twenty-five patients with untreated
essential hypertension (WHO I and II) were classified as those with and without asymmetric hypertrophy
(with AH, n=7; without AH, n=18) by their echocardiographic patterns. Ten normotensives served
as controls.

Exercise was performed on a braked bicycle ergometer; the initial work load was 50 watt. The work
load increased progressively by 25 watt at three minute-intervals to the target heart rate, exhaustion,
or positive ST-T changes. Blood pressure, heart rate, plasma norepinephrine and hemodynamic
parameters by echocardiography were estimated at rest and during exercise.

Systolic blood pressure and increased heart rate by exercise in all groups. In patients with AH, a
rapid increase was observed, and the increase in systolic blood pressure at submaximum exercise was
significantly greater than those in normotensives or patiets without AH (p<0.05). During exercise,
endsystolic dimension decreased in normotensives and in patients without AH (p <0.01), but the change
was not significant in patients with AH. Percent fractional shortening and percent systolic wall thick-
ening of the interventricular septum and left ventricular posterior wall increased significantly in normo-
tensives and in ptients without AH (p <0.05), but they were unaltered in patients with AH. Although
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plasma norepinephrine significantly increased in all groups by exercise, the increase in patients with
ASH was greater than those in the other groups (p <0.05).

These results suggest that hyperresponsiveness of systolic blood pressure and heart rate to
exercise may play a role in the pathogenesis of AH, and that this type of hypertrophy could be asso-
ciated with abnormalities of the sympathetic nervous system.
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Table 1. Clinical and echocardiographic data
n Age MBP HR Dd Ds IVSth PWth
Normotension NT 10 37.1+2.2 86.5+1.3 62.3+2.3 4&.811.2 30.7+0.9 8.8+0.3 8.6+0.3
Essential HT AH(-) 18 45.2+3.5 121.8+3.9 72.0+2.2 49.3+1.0 28.6+0.9 11.4+0.8 11.6+0.7
ssentia

AH(+) 7 52.0+2.8 116.9+3.2 63.8+3.7 46.2+2.1 26.0+2.0 16.5+2.5 10.8+0.5

NT vs AH (—) * ** NS NS NS *x **

NT vs AH (+) ** ** NS NS * ** **

AH (—) vs AH (+) NS NS NS NS NS ** NS

Mean+SEM, * p<0.05, ** p<0.01.

MBP =mean blood pressure; HR =heart rate; Dd =left ventricular end-diastolic dimension; Ds=left ventricular
end-systolic dimension; IVSth=interventricular septal thickness; PWth =Ileft ventricular posterior wall thickness;
AH =asymmetric hypertrophy; NT =normotension ; HT =hypertension.

Table 2. Echocardiographic parameters in each group

o FS %WT U WT co TPR EF-slope
(IVS) (PW) (I/min) (dyne/sec/mc®) (mm/sec)
Normotension
NT (n=10) 37.2+0.8 57.8+5.9 76.6+4.3 6.23+0.31 1140+60 101.8+7.9
Essential hypertension
AH (—) (n=18) 39.7+1.7 31.4%5.7 63.7+7.4 6.41+0.72 1390+60 83.9+10.2
AH (+) (n=7) 45.9+2.0 16.1+6.4 70.0+£9.7 6.40+0.72 14304150 47.0£7.7
NT vs AH (—) NS ** NS NS * NS
NT vs AH (+) ** ** NS NS * *x
AH (=) vs AH (+) * * NS NS NS **

Mean+SEM. * p<0.05, ** p<0.01.
% FS=9%/fractional shortening; % WT = 9%,systolic wall thickening; IVS =interventricular septum ; PW =posterior
wall; CO=cardiac output; TPR =total peripheral resistance; AH =asymmetric hypertrophy; N'T =normotension.
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Fig. 1. Echocardiograms at rest and during exercise.
NT=normotension; EH=essential hypertension; AH=asymmetric hypertrophy; Submax.
exercise =submaximum exercise.
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Fig. 2. Systolic blood pressure during exercise and recovery.
NT =normotension; AH=asymmetric hypertrophy; EH =essential hypertension; Sub. Max.=
submaximum exercise; SBP =systolic blood pressure.
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Fig. 3. Heart rate during exercise and recovery.
HR =heart rate; NT =normotension; AH=asymmetric hypertrophy; EH =essential hypertension;
Sub. Max. =submaxium exercise.
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Fig. 4. End-systolic left ventricular dimension and % fractional shortening during exercise

and recovery.

Ds=left ventricular dimension in end-systole; NT =normotension; AH =asymmetric hypertrophy;
EH =essential hypertension; Sub. Max. =submaximum exercise.
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Fig. 5. Percent wall thickening (IVS and LVPW) during exercise and recovery

IVS =interventricular septum; LVPW=left ventricular posterior wall; 9% WT =

% systolic wall

thickening; NT'=normotension; AH=asymmetric hypertrophy; EH =essential hypertensmn Sub.

Max. =submaximum exercise.
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Fig. 6. EF-slope during exercise.
NT =normotension; EH=essential hypertension;
AH =asymmetric hypertrophy.
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Fig. 7. Changes in plasma norepinephrine during exercise.
PNE =plasma norepinephrine; N'T'=normotension; AH =asymmetric hypertrophy; EH =essential

hypertension.
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