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Summary

The left ventricular function of 23 patients with essential hypertension was investigated during
infusion of isoproterenol (ISP). These patients consisted of 13 without cardiac hypertrophy (Group
NH) and 10 with cardiac hypertrophy (Group HH). Ten normotensive subjects served as normal con-
trols. To assess left ventricular functions, M-mode echocardiograms were recorded at rest and after
ISP infusion for 5 minutes (0.005 and 0.01 zg/kg/min).

There were no significant differences in peak negative dD/dt in all groups at rest. But peak
negative dD/dt of Group HH significantly decreased after an infusion of 0.005 xg/kg/min ISP (Group
N: 3.43+0.69, Group NH: 3.15+0.61, and Group HH: 2.49+0.48 cm/sec, respectively). The peak
negative dD/dt of Group HH was also significantly decreased after a dose of 0.01 pxg/kg/min. Among
all patients with hypertension, peak negative dD/dt correlated inversely with left ventricular mass
(LVM) after the infusion of ISP (0.005 pg/kg/min: r=—0.64, p<0.001, 0.01 pg/kg/min: r=—0.68,
p<0.001).

The peak positive dD/dt of Group HH was significantly decreased only when compared with that
of Group N at rest (Group N: 3.15+0.75, Group NH: 3.02+0.86, and Group HH: 1.92+0.68 cm/sec,
respectively). The difference between the peak positive dD/dt of Group HH and that of Group N was
more prominent after the infusion of ISP than at rest. Among all patients with hypertension, the peak
positive dD/dt was inversely related to LVM at rest (r=—0.64, p<0.002). There was a similar relation
between the two indexes after the infusion of ISP. Peak positive dD/dt was related to peak negative
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dD/dt after a dose of 0.01 pg/kg/min in Group HH (r=0.67, p<0.05).
There was no significant difference in heart rate, change in blood pressure, or total peripheral vas-

cular resistance after the infusion of ISP.

It is concluded that diastolic left ventricular dysfunction and latent systolic left ventricular dys-
function are related to increased LVM in Group HH. It seems that after the infusion of ISP severe
diastolic left ventricular dysfunction is related to latent systolic left ventricular dysfunction.
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Table 1. Classification of subjects

Group No. of case A%‘; g’;:)n
N 10 32-65 (47.2)
NH 13 29-59 (44.4)
HH 10 47-67 (54.9)

Group N=normotensive controls; Group NH=
patients with hypertension without cardiac hyper-
trophy; Group HH =patients with hypertension with
cardiac hypertrophy.
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Fig. 1. M-mode echocardiogram and computed dD/dt.

Dd=left ventricular end-diastolic diameter; Ds=left ventricular end-systolic diameter; dD/dt=
rate of change of dimension; IVST =interventricular septum thickness; LVPWT =left ventricular

posterior wall thickness.

Table 2. Blood pressure, heart rate, Dd, Ds, IVST and LVPWT at rest

Group Blood pressure Heart rate Dd Ds IVST LVPWT
(mmHg) (beats/min) (cm) (cm) (cm) (cm)

N 125+13/75+10 67+13 4.8+0.4 3.0+0.4 0.9+0.2 0.8+0.1

NH 159426/99+13 72+12 4.6+0.4 3.0+0.4 1.0+0.1 0.8+0.1

HH 165+18/105+11 69+7 4.44+0.6 3.0+0.6 1.7+0.4 1.1+0.3

Blood pressure, IVST and LVPWT of Gr oup HH are significantly increased as compared with those of Group
N. There are no significant differences in heart rate, Dd and Ds among all groups.

Dd=left ventricular end-diastlic diameter; Ds=Ileft ventricular end-systolic diameter ; IVST =interventricular

septal thickness; LVPWT =left ventricular posterior wall thickness.
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Fig. 2. Serial changes of mean blood pressure
at rest and during isoproterenol infusion.

Mean blood pressures of all groups decrease simi-
larly.
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Fig. 3. Change in mean blood pressure during
isoproterenol infusion.

There are no significant differences in the changes
of mean blood pressures among all groups.
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Fig. 4. Serial changes of heart rate at rest and
during isoproterenol infusion.

There are no significant differences in heart rate
during isoproterenol infusion among all groups.
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Fig. 5. Serial changes of total peripheral vascu-
lar resistance at rest and during isoproterenol
infusion.
Total peripheral vascular resistances of allgroups
decrease similarly during isoproterenol infusion.
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Fig. 6. Change in total peripheral vascular
resistance during isoproterenol infusion.

There are no significant differences in the changes
of total peripheral vascular resistance among all
groups.
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min Tk r=-0.64, 0.01 pg/kg/min < r=
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Fig. 7. Serial changes of the peak negative
dD/dt at rest and during isoproterenol infusion.

There are no significant differences in the peak
negative dD/dt at rest among all groups. The peak
negative dD/dt of Group HH decreased more than
those of Group N and Group NH during isoproterenol
infusion.
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Fig. 8. Serial changes of fractional shortening
at rest and during isoproterenol infusion.

There are no significant differences in fractional
shortening at rest among all groups. The fractional
shortening of Group HH decreased more than that
of Group N during isoproterenol infusion.
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Fig. 9. Serial changes of the stroke index at
rest and during isoproterenol infusion.

There are no significant differences in the stroke
indices at rest among all groups. The stroke index of
Group HH decreased more than that of Group N
during isoproterenol infusion.
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Fig. 10. Serial changes of the cardiac index at
rest and during isoproterenol infusion.

There are no significant differences in the cardiac
indices at rest among all groups. The cardiac index of
Group HH decreased more than that of Group N
during isoproterenol infusion.
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EREZBBLTVYS. ZhizdsozE> ISP &
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B0, ZOBENRIEEDKTORELE
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Fig. 11. Correlation between the peak negative
dD/dt and LVM after isoproterenol infusion
(0.005 pg/kg/min) in Group NH and Group HH.
The peak negative dD/dt is inversely related to
LVM.
LVM =left ventricular mass.
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Fig. 12. Correlation between the peak negative
dD/dt and mean blood pressure after isoprotere-
nol infusion (0.005 yg/kg/min) in Group NH and
Group HH.

There is no correlation of peak negative dD/dt
with mean blood pressure.
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Fig. 13. Serial changes of the peak positive
dD/dt at rest and during isoproterenol infusion.

The peak positive dD/dt of Group HH decreases
more than that of Group N at rest and during iso-
proterenol infusion.
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Fig. 14. Correlation between the peak positive
dD/dt and LVM at rest in Group NH and Group
HH.
The peak positive dD/dt is inversely related to LVM.
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Fig. 15. Correlation between the peak positive
dD/dt and mean blood pressure at rest in Group
NH and Group HH.

There is no correlation of the peak positive dD/dt
with mean blood pressure.
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Fig. 16. Correlation between the peak positive
dD/dt and the peak negative dD/Dt after isopro-
terenol infusion (0.01 xg/kg/min) in Group HH.
The peak positive dD/dt is related to the peak
negative dD/dt.
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0.005, 0.01 pg/kg/min %4 5 43[4, fuEH
ELLbic M =—Fhza—KEegLix.

INHERE % & & b+ peak negative dD/dt (—dD/
dt) (cm/sec) 13 LHIFEBER T 22 2 A o 72 2d,
0.005 pg/kg/min T, %A 3.43+0.69, LR
REE 3.15+£0.61, LMEKEE 2494048 ©, [MEKX

B0 2B X W ERIC/ITH o7, 0.01 pg/kg/
min T} [FEEEIZ —dD/dt iE, OB KREED A fgE
AXVEEIZ INCThotz. BIERESETIE,
0.005 pg/kg/min B, —dD/dt &.OGEE ORI
r=—0.64 DWtEEA%Z E» 2. 0.01 pg/kg/min @
BALREIRIC, FHEORITIISEHERD - 7.

VE3ERE%R & b b ¥ peak positive dD/dt (+dD/
dt) (cm/sec) 13 228 hs, fE A 3.15+0.75, SELME
KB 3.02+0.86, Lo EAEE: 1.92+0.68 T, [EA
HOLBEENLVEREICNTH -7, ISP Afe:
b +dD/dt 1 3EER & FRRIC, DIEREED L
BALYVINTHhHo%. LEbEEACHL, OE
R#ED +dD/dt ofEfEFEI: ISP ARiEEE
Lizole. BMERELSETER, R, +dD/
dt LOHERORMIZ r=—0.64 OWEEZ D
7c. ISP AFiHs & FRICTE SRR 2R L7z,
% 7z 001 pg/kg/min @ B iz 13, +dD/dt &
—dD/dt offfiz r=0.67 OIFAEE % 7-.

—%, ISP A%, %%, mEOER, £
REMFER O BRI FHBTER R o 72,

PEXy, DIEAETE, DFEROBKICE
% B b 2 R YR IEE & WER R IR RE D IR T 2388
B OoNDD, FOMEREETIIINGERE HEEL b
ICIEEELEX O %7z, ISP AfEE0HER
FOBRELICIE, BENRIEECIET REE L
TWwWas LBEbhi.
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