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Fig. I A : Simultaneous recording of phonocardiography (PCG), electrocardio-
graphy (EKG), apexcardiography and carotid arterial pulse tracing. The a-wave
ratio (aWR) was expressed as a percentage of the total vertical deflection of the
apexcardiogram (a/OE). The pre-ejection period (PEP, was obtained by subtrac-
ting the ejection time (ET) from the Q-1I. The ratio of ET to PEP (ET/PEP) was
measured directly from these two intervals. The isovolumic contraction time
(ICT) was derived by subtracting the pulse transmission time (PTT) from the C-
U.

B : Simultaneous recording of left ventricular echocardiogram, carotid
pulse tracing, EKG and PCG. The ejection fraction (EF) and the mean velocity of
circumferential fiber shortening (mVCF) were calculated as follows ;

EF = (Dd® - Ds*)/Dd® mVCF = (Dd - Ds)/(Dd x ET)

Dd (LVDd) ; diastolic dimension
Ds (LVDs) ; systolic dimension

The mean posterior wall velocity (mPWV) was measured as the slope of

the line extending from the onset of anterior posterior-wall displacement to the
peak of the echogram.

PWE : posterior wall excursion
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Fig.2 The instance of the deviation measurement ;

The solid line expresses

the regression equation of the values for the normal subjects of this study. The
deviation value in the diabetics was measured as a differences from the normal
regression line for age.

DM ; diabetes mellitus
disease

HT ; hypertension IHD ; ischemic heart
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Fig.3 The relationship of the cardiac function and the duration of diabetes

mellitus.
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Fig.4 A : The relationship of the cardiac function and the complications of HT

and IHD.

B : The cardiovascular responses to exercise in diabetics as studied by

echocardiography.
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B : The cardiovascular responses to exercise in diabetics as studied by
echocardiography.
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A study of cardiac function in diabetics . mechanocardiographic and echocardio-
graphic evaluation. Shigeki Saiki. The 2nd Department of Internal Medicine. Kanazawa
University. Kanazawa, 920, Japan. J. Juzen Med.Soc., 88, 354—367 (1979).

Abstract  In this study, the author attempted to evaluate the cardiac function in the diabetics
by mechanocardiography and echocardiography to investigate whether complications in the dia-
betics and means of diabetic treatments affect the cardiac function.

One hundred and thirty-five diabetics, 87 males (52.4 + 14.4 years) and 48 females (48 .4
+16.7 years), who had diabetic pattern in the oral 50g glucose tolerance test were studied by
simultaneous phonocardiography (PCG), electrocardiography (EKG), apexcardiography and
carotid arterial pulse tracing. Pre-ejection period (PEP), isovolumic contraction time (ICT), ejec-
tion time (ET), pulse transmission time (PTT) and a-wave ratio (aWR) were measured as shown in
figure 1. These measurements were also done in 129 normal subjects who were 86 males (39.2 +
14.5 years) and 43 females (39.2 +-15.7 years), and the normal regression line was calculated as
shown in figure 2 and the statistical analyses were studied regarding these deviations.

Further, 37 subjects out of 135 diabetics were studied by simultaneous PCG, EKG, carotid
pulse tracing and left ventricular echocardiography at rest and during exercise by Collins bicycle
ergometer pedaling supine against a load of 1 watt/kg for 6 minutes.

The following results were obtained.

(1) The diabetics with HT and IHD, and impaired vibratory sensation had significantly longer
PEP and ICT, and lower ET/PEP each. ET/PEP was lower in the diabetics with high grade reti-
nopathy and nephropathy. Furthermore, ejection fraction, mean velocity of circumferential fiber
shortening and mean posterior wall velocity in echocardiography less responded to exercise in the
diaﬁetics with HT and IHD, and high grade retinopathy and nephropathy than diabetics without
them. These results showed that the cardiac function was significantly impaired in the diabetics
with more severe complications.

(2) The diabetics without HT and IHD clinically had a lower ET/PEP, larger aWR and shorter
PTT compared with those in normal subjects. The differences were significant in all these param-
eters. The results suggested the possibility of the existence of the diabetic cardiomyopathy and
that the increased wall stiffness of arteries could occur early in the diabetes mellitus.

(3) There were no significant differences in the cardiac function among the means of diabetic
treatments.



