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Summary

For the evaluation of left ventricular function by anterior mitral valve echograms, isometric hand-
grip (IHG) exercise was performed in 5 normal subjects, 8 patients with angina pectoris and 17 patients
with old myocardial infarction (OMI) before and after sublingual nitroglycerin (GTN). The patients
with OMI were subdivided into 2 groups by the ejection fraction (EF) measured by angiography. The
results were as follows:

1) There were no significant differences in responses to change in the heart rate and blood pres-
sure to IHG exercise before and after sublingual GTN among the groups (Figs. 2-3).

2) At rest, the values of AC/(RR-ET) in the OMI group whose EF was less than 509% [OMI
(EF <50%)] were significantly higher than those in the normal subjects (Fig. 5).
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3) During IHG exercise performed prior to sublingual GTN;
a) Diastolic descent rate (DDR) increased in the normal and angina groups, but decreased

in the OMI groups (Fig. 4).

b) CE decreased and AC interval was prolonged in the OMI groups.
¢) AC/(RR-ET) increased in the angina and OMI groups significantly. The rate of increase
was as follows: OMI (EF <50%)>OMI (EF =50%)>angina pectoris.
4) During IHG exercise after sublingual GTN;
a) DDR increased in the normal, angina and OMI (EF =50%) groups, and also had a tendency
to increase in the OMI (EF <50%) group compared with the responses to IHG exercise before GTN.
b) AC/(RR-ET) increased, but the rate of increase was less than the responses to IHG exercise

before GTN (Fig. 6).

5) AC/(RR-ET) correlated with EF (r=-0.51, p<0.01) (Fig. 10), and also correlated with

LVEDP (r=0.52, p<0.01) (Fig. 11).

6) We conclude that the responses of DDR and AC/(RR-ET) to IHG exercise before and after
sublingual GTN are considered to be useful parameters to assess the left ventricular reserve.
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Fig. 1. Simultaneous recording of the mitral valve echogram and carotid pulse tracing,
at rest (upper panel) and during isometric handgrip exercise (lower panel).
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Fig. 2. Responses of heart rate to isometric handgrip exercise before and after sublingual

nitroglycerin (GTN).

EF =ejection fraction; *: p<0.05; **: p<0.01; ***: p<0.001.
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Fig. 3. Responses of blood pressure to isometric handgrip exercise before and after sub-

lingual GTN.
SBP=systolic blood pressure;

DBP =diastolic blood pressure;

MBP=mean blood pressure;

before=before GTN; after=after GTN. p values are as in Fig. 2.
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Fig. 4. Responses of DOV, DDR and CE to
isometric handgrip exercise before and after
sublingual GTN.

DOV =diastolic opening velocity; DDR =diastolic
descent rate; CE=E-amplitude; R=at rest; E=
during isometric handgrip exercise. p values are as
in Fig. 2.
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Fig. 5. Responses of A/E, AC and AC/(RR-ET)

to isometric handgrip exercise before and after
sublingual GTN.

ET =ejection time. Others are as in Fig. 4. p values
are as in Fig. 2.
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Fig. 6. Responses of ET/PEP, DDR and AC/
(RR-ET) to isometric handgrip exercise before
and after sublingual GTN.

PEP =pre-ejection period; NS=not significant.
p values are as in Fig. 2.
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Fig. 7. Changes of ET/PEP and DDR at rest and during isometric handgrip exercise before

and after sublingual GTN.
OMI=old myocardial infarction.

ET/VEF
s.00r ® Normal
O Angina
W OMI 50% < EF
s O OMI 50% > EF
/, before G.T.N.
2.50 ," ...... after G.T.N.
* /
'4’8
’
[ 4 ~
.
f"’
g
2.00F s
o
ol : t L 4+ AC/(RR-ET)
0.10 0.15 0.20 0.25

Fig. 8. Changes of ET/PEP and AC/(RR-ET) at rest and during isometric handgrip exercise

before and after sublingual GTN.
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Fig. 9. Changes of DDR and AC/(RR-ET) at rest and during isometric handgrip exercise

before and after sublingual GTN.
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There is a fairly good correlation (r=—0.51) between the two.
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Correlation of EDP and AC/(RR-ET).

There is a fairly good correlation (r=0.52) between the two. EDP=Ileft venticular end-diastolic

pressure.
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