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Effect of static exercise on left ventricular function in power lifters
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SUMMARY

To investigate the effect of static exercise on the left ventricular function in subjects with
exercise induced left ventricular hypertrophy, we estimated hemodynamic parameters in 70 male .
power lifters (aged 17-51 yrs) during the isometric exercise test performed by the weight sustaining
method loading a weight equal to 259 of the maximal voluntary hand grip contraction for 3 minutes.
The following indices were measured by using echocardiography: the left ventricular (LV) wall
thickness in diastole (WTd: interventricular wall thickness + posterior wall thickness), stroke volume
(SV), cardiac index (CI: cardiac output/body surface area), LV eary diastolic filling volume (FV) and
filling fraction (FF: FV/LV end-diastolic volume) during the first 0.1 sec of diastole, FV/SV, frac-
tional shortening of LV internal diameter (FS: shortening/end-diastolic diameter), and fractional
lengthening of LV internal diameter (FL: lengthening/shortening). Plasma catecholamine levels at rest
and during exercise were measured in 18 subjects.

Fourteen of 70 subjects (20%) showed left ventricular hypertrophy (LVH: WTd>22mm). During
static exercise there were significant increases in the heart rate, systolic blood pressure (SBP), CI in
the both hypertrophic and nonhypertrophic groups. The SV did not change statistically in the both
groups. The increases in the FV, FF, and FV/SV were significant in subjects without LVH, whereas
not statistically significant in subjects with LVH. There were no significant differences between the
two groups in the values of the SV, CI, FV, FF, and FV/SV at rest and during exercise. The
significantly higher SBP were manifested in the hypertrophic group comparing with the non-
hypertrophic group at rest and during exercise. Plasma levels of adrenalin and noradrenalin in 18
subjects were significantly increased during exercise. In subjects without LVH, the FS did not change
during exercise, and the FL were significantly increased. In subjects with LVH, however, the FS was
decreased significantly during exercise, and the
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‘We conclude that the left ventricular hyper-
trophy in subjects involved in power training
may not disturb the left ventricular pump func-
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the left ventricular systolic and diastolic function in subjects with left ventricular hypertrophy might
be deteriorated to some degree, and the impairment of the pump function would be manifested during

the strenuous exercise.
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Table 1 Characteristics in each group

No.

WTd (mm)

Age (yrs)

Body surface area (sqM)
Training period (mo)
Training frequency (hrs/wk)

24.4%2.1
27.8x8.5
1.84+0.16
62.0£54.3
6.9£5.0

LVH non-LVH P
56
19.6+2.1
25.8%8.6 NS
1.78+0.12 NS
43.4+58.3 NS
7.1x£2.7 NS

Values are mean=+SD. Each group consists of male subjects.

WTd : Left ventrcular wall thickness in end-diastole (interventricular
wall thickness+posterior wall thickness) ; LVH : Subjects with left
ventricular hypertrophy (WTd>22mm) ; non-LVH : Subjects without

left ventricular hypertrophy (Wd< 22mm).



—318—

Table 2 Hemodynamic parameters in each group
LVH non-LVH P
(n=14) (n=56)
Heart rate (beats/min)
at rest 68.21+10.4 66.8+8.0 NS
during exercise 77.9+ 8.7 74.44+9.3 NS
P <0.01 <0.001
Systolic blood pressurte (mmHg)
at rest 131.1+10.6 118.6%=10.6 <0.01
during exercise 145.9+11.5 134.4%13.1 <0.01
P ‘ <0.05 <0.001
Cardiad index (1/min/sqM)
at rest 3.02+0.60 3.06+0.87 NS
during exercise 3.51+0.96 3.50+£1.01 NS
P <0.05 <0.001
Stroke volume (ml)
at rest 82.8+19.5 82.9+24.7 NS
during exercise 82.1+20.8 85.2+25.4 NS
P NS NS
Filling volume (ml)
at rest 21.9+9.3 20.9+9.1 NS
during exercise 23.6+8.6 23.4+10.2 NS
P NS <0.001
Filling fraction (%)
at rest 18.4%7.3 17.8x7.1 NS
during exercise 19.0+6.2 19.3%£7.6 NS
P NS <0.01
Filling volume/Stroke volume
at rest 0.266+0.095 0.258-+0.108 NS
during exercise 0.2924+0.091 0.279+£0.106 NS
P NS <0.01
Values are mean=+SD.
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at 0.1 sec after end-systole.



XDOH {(Df—Ds)/(Dd—Ds)} 2% 2 &, ZOEI
BRIZERLTW:, NEOEEIZZHICDONT
HTH, FIREBOERITRENZ (FSI), 17
LIBEREIC B W TiE, AREREORIBERT
bolze %7z IEOEFHHEA L R AIEHED
id, BWAMERZRLD, HEENCEELD
DTRE» -T2,

m#Es 735 3 VBERHEE L1860 3 5,
EEEDEKIZ 2HRDOENIZOATH > 7z
», BEROHRIIfThE»hol, MEF07 Fv
FUVBLIT/ VT RUF) VBEEL, SRES
XV EREEmML: (K2),

x E

Frr e S RMER AR I, CEFED MO 72
DICEBARRBRE L THWSNE I 0B 3,
FNRZOHRERBZIT> ks L,
BRI LD LMERORIGHERLPIZAEL B Z
&, HEN { MITEIREOFHFREENE S TH
52 BICE B, BETERMEEAR A iz

300
pg/mi

200+

100

Nor-
adrenalin

— 319 —

P<0.025

P<0.001

Adrenalin I/I

{ mean:SEM

Fig. 2

Rest

T
Exercise

Rest and exercise plasma levels of
catecholamine in 18 subjects.

Table 3 Left ventricular dimensions at rest and during exercise

LVH

non-LVH

(n=14) (n=56) P
Dd (mm)
at rest 49.3+4.2 48.91£4.5 NS
during exercise 49.8+3.7 49.4+4.4 NS
P NS <0.05
Ds (mm)
at rest 33.6+4.1  32.843.8 NS
during exercise 34.9+2.9 33.3+3.5 NS
P <0.01 NS
Df (mm)
at rest 39.1%3.9 38.2+t4.1 NS
during exercise 40.4x3.1 39.1£3.7 - NS
P <0.01 <0.01
Fractional shortening .
at rest 0.319+0.045 0.328+0.048 NS
during exercise 0.29940.038 0.326+0.049 NS
P <0.01 NS
Fractional lengthening
at rest 0.346+0.112 0.339+£0.117 NS
during exercise 0.369+0.102 0.363+0.119 NS
P NS <0.01

Values are mean=x SD. Dd : left ventricular end-diastolic dimension, Ds
: left ventricular end-systolic dimension, Df : left ventricular dimension

at 0.1sec after end-systole, Fractional shortening :

Fractional lengthening : (Df—Ds)/(Dd—Ds).

(Dd-Ds)/Dd,
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