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Summary

We previously reported the inhibitory effect of non-selective S-blockade with propranolol on the
increase in left ventricular end-diastolic dimension (Dd) during supine exercise.

To assess the mechanism of the suppression of Dd induced by propranolol, the effect of cardioselec-
tive B-blockade with metoprolol on left ventricular dimensional changes was compared with that of
propranolol. Eleven healthy men aged 21 to 26 years were tested by supine bicycle ergometer exer-
cise during continuous echocardiographic recording. In cotrol exercise, immediate increase in the
heart rate (63 to 91 beats/min), gradual increase in the Dd (28.2 to 29.4 mm/m?) and decrease in the
end-systolic dimension (Ds, 18.6 to 17.3 mm/m?) were observed. Intravenous administration of
5 mg propranolol suppressed an increase in the Dd during exercise (27.9 to 28.4 mm/m?, p<0.01) as
well as the heart rate, and induced transient increase in the Ds. When 5 mg of metoprolol was given,
there was no difference from the results with propranolol in the heart rate and Ds, but an increase in
Dd was observed to the similar degree in controls.

These results suggest that the negative chronotropic and negative inotropic effect of these two
drugs are almost equivalent, but the difference in the Dd changes during exercise is introduced by
B2 action of propranolol which appears to constrict venous vessels and reduce systemic venous return.
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Fig. 1. Echocardiograms during supine bicycle exercise with external work load 50 watt

for 6 minutes in a representative subject.

— 758 —



6 EThLTa—k@EFE L. BEKTH 1
B oL#HEODL, MER X UL EEE O
REEICIE L 72D 2FEFB LD %, propranolol &
3\ i3 metoprolol #\WFhoifE&L, Smg &
SHMTHELEL. 5l&23vT H—0EFHEK
Ese, Ao T a—EHKETo 2.

UEoiEhz 1~2 HolREz &, &53A
FANEX TRYIE L EEOREICXZEN
¥ZEL, 64Tz 1 [EHIC propranolol %, 2
[Bl1H iz metoprolol %##& L, 5#|Tia® Do
EFF T1T - 7.

D a—@F 4 CIt@RE L BEEEY 2T,
b B EGRE + MR clBE o LB MR %
A% B BEL, HREMEROHERE OR-
Ol1A #{FH, HEXYVEE Scmfsec & L. #
ol a—E&Eo 1 iz Fig. 1 <Rt £
BEEEL, FEF—EOBALLHLTHY, K
By s EBAWOLEICHZ > 52 L &RLTw
5. iz Dd 20EK RBEOHEFAT, [WHER
R AT Ds) 20FR I FoRkE H50
BEZRBEOHMATIT, i l0.0MmEFHL,

beats/min.
100

EEHAFEREE L B ERTA

FhzhfEREFEcHEL, DAl sk Dsl &
L7e. e, BHAESE DPErAvTH
L.

SE L FEEOBEESFEE AV TRIE L b= =
—EEi X A 0HMEER L, FRFICT - 2 BHRAER
HBick 3 0MHBEOBBTE, MEEL CHEEL
7z (r=0.915).

= ES

DB oEE i 15# T 63— 91/min
~L AR BMERL, 30BHBICE RERKD
iz L. Propranolol #5icXx v, ZoiE
BIBMAE B OSL D B2 Y 23 S h, RRLIEE
bR 90% iml S he. Z o AEEEm
#)1Z metoprolol 5.4z & - T L RIBEICED B
n, FEROBREOERIERZZER%TH -
(Fig. 2).

Dsl i3xffBoESh & L bic 18.6 mm/m? 226
BmeES L, 6 4%z 173 mm/m?2 ~ L 7%
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1 ]
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Fig. 2. Time course of heart rate changes during control exercise and after the intra-

nenous administration of g-blocking drugs.

Negative chronotropic effects of these two S-blockades with propranolol and metoprolol are al-

most equivalent.
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Fig. 3. Time course of Ds I changes during exercise.
Negative inotropic effects of these two drugs are almost equivalent.
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Fig. 4. Time course of Dd I changes during exercise.
Propranolol suppresses the increase in Dd I during exercise (p<0.01), but after metoprolol there
are no differences from controls.
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Fig. 5. Time course of ejection fraction changes during exercise.
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Fig. 6. Time course of cardiac index changes during exercise.
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