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In order to evaluate the effects of diltiazem, a Ca-antagonist, on exercise toler-
ance, a treadmill exercise test was performed in 11 patients with stable effort angina
and with angiographically-proved fixed coronary artery disease. Four hours before
the treadmill exercise test, a single oral dose of diltiazem was administrated.
Three-dose levels (30, 60, 90 mg) were evaluated in each patient. Diltiazem
significantly prolonged the duration of maximal exercise, the time to the onset
of angina and the time to ST depression (0.1mV). These effects of diltiazem
seemed to be dose-dependent. Analysis of exercise variables indicated a significant
reduction in heart rate, systolic blood pressure, the pressure-rate product at rest
and the duration of submaximal exercise time after any dosis of diltiazem, but
these variables at maximal exercise were unchanged. Compared with the placebo,
diltiazem also increased the pressure-rate product at the time of ST depression
(0.1 mV), but not significantly. Diltiazem thus proved to be effective in treating
patients with stable effort angina. Regarding the beneficial effect of the drugs, the
reduction in the pressure-rate product at submaximal exercise was thought to be

a possible mechanism. The beneficial effect on ischemic myocardium itself might
also be considered.
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Table 1. Clinical manifestations of coronary disease patients studied
. Exercise
Previous . EF LVEDP
Case Age Sex OMI Coronary  Angiography % (m m.Hg) Rii%ci);lze
75% LAD 90% LCX
1 M. T. 59 F — 5072 RCA 4 67.6 15.0 +
50% LMCA  90% LAD
2 T.Y. 656 M — 75% LCX 0 60. 6 7.0 +
100% LAD 75% LCX
3 K.K. 51 M — 90% RCA 0 70.5 8.0 +
4 | I.T. 60M | inferior 50% LMCA 502 LCX 47.0 10.0 +
5 | M.K. 7 M — 9% LAD 757 LCX 73.0 12.0 +
90% LAD 90% LCX
6 Y.H. 52 M — 90% RCA 4 73.§ 11.0 +
7 | K.S. 53M | inferior ggz//: LAD 58.0 - +
8 | M.O. 54 M - 5075 LAD 72.0 8.0 +
9 | S.IL 56 M — 50% LAD 70.0 — +
10 | R.N. 58 M | inferior 75% LAD - T5% LCX 73.9 17.0 +
75% LMCA  90% LAD
11 H.Y 61M — 90% LCX 5072 RCA 73.4 — +

Abbrevation: OMI=old myocardial infarction; LMCA=Ileft main coronary artery; LAD=
left anterior descending coronary artery; LCX=left circumflex coronary artery; RCA=
right coronary artery; EF=ejection fraction; LVEDP=left ventricular end diastolic pres-

sure.
Table 2. Reproducibility of treadmill exercise test in control state
Duration of [Max. ST-seg| Time to 0. 1mV HR SBP . PRP
Max. Ex. |depression [St-seg depression| (beats/min) (mmHg) |(beats/min mmHg)
. : Before Max.|Before Max. | Before Max.
(min) (mV) (min) Ex. Ex. Ex. Ex. Ex. Ex.
’ 76.75 145.00| 128.75 183.50 | 9851.0  26665.0
Ci | 7.3440.920.21+0.02 | 4.11£0.63 |35 76 45797 | +9.88 +7.84 | +761.4 +1623.2
74.75 144.38( 132.00 183.00 | 9918.8  26603.3
Co |7.51£1.14)0.21£0.02 |  3.85£0.51 |49 g3 46.07| +£9.36 +5.45 | +897.7 +1921.4
P value né ns ! ns ns ns ns ns ns ns

Abbreviations: C,=second day; C,=third day; Max. Ex.=maximal exercise; HR=heart

rate; SBP=systolic blood pressure; PRP=pressure rate product.
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(Table 3) ¥ X 0 Fig. 2 (A, B) iwRd. L&
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¥7-, stage 1 (3
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13, diltiazem #5-#b HER BIIR S b
STz,

® EHAN BEE STETE: RRKEH
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(Table 3) ¥ X 0 Fig. 3 wrd. EHEHE
XOST BETRThLh, ERFERS5.93£0.79
A% X 000.21+0.02mV, diltiazem 30 mg
BB 6.57+£0.79 4 % X 1°0.20+£0.02 mV,
60 mg HrER 7.36+0.76 4 3 L 08 0.19+0. 02
mV, 90mg #5585 7.93+0.72 03k L 00 0.18+

SBP HR PRP
200, mMmHg 1504 /min x 103
20.
1501 10041 X
A
101
1001 501
=L :L :rL
Before Ex. 3 6 9 min Before Ex. 3 6 9 min Before Ex. 3 6 9 min
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Fig. 2. A. B. Comparison of average systolic blood pressure, heart rate and
pressure-rate product at rest (standing) and during exercise following

placebo and diltiazem.

A: mean values B:
Abbreviations: See Table 2.

":_m:__*_‘ mv 2 ns* —_—
'_*_'.-ns- s ;
g :—-ﬂs—v*_—‘
’J-‘ ‘A —%—
-
L £0.2; 'H
1 3 L
8'., .
7
A
=
(-}
=
0.1
=

O 30 60 90ny 0 30 60 90 mg

Diltiazem Diltiazem
© % 0.05 <P<0.01 s% 0.01<P<0.001 sopx 0.001<P
Mean=SE

Fig. 3. Effects of placebo and diltiazem on the

duration of maximal exercise time, pressure-
rate product and maximum ST-segment de-
pression before maximal exercise.
Abbreviations: See Table 2.

statistical analysis
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4% 4 X 0% 20547 £1249, diltiazem 30 mg #
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60 mg #¥ & B 5.64+0.56 4 3 X UF 21875+
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rh FECERL, BEES TR Oh
THLEEL &, STHET (0.1mV) BEoD
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Fig. 5. Plasma diltiazem concentration
of single oral dose (30, 60, 90 mg) of

diltiazem.
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Table 3. Effects of diltiazem on circulatory and exercise variables before and
during maximum exercise
Diltiazem
No Drug
i 30 mg 60 mg 90 mg
HR Before Ex. 75.7+3.15 71.3+3.21 67.0+2.49 65.3+1.59
(beat/min) Max. Ex. 131.4+6.45 132.147.07 132.5+6.84 128.647.14
SBP Before Ex. 138.3+5.24 131.845.45 125.3+5.01 123.0+5.00
(mmHg) Mazx. Ex. 186.3+8.23 188.5+8.69 186.4+8.52 189.2+6.03
DRP Before Ex. 89.9+2.90 88.2+4.34 84.0+3.90 - 79.8+3.22
(mmHg) Mazx. Ex. 98.1+4.50 97.5+4.28 97.0+4.56 88.8+5.02
PRP Before Ex. 10453+ 560 9429+ 646 8417+ 529 8049+ 426
(beat/min mmHg) | Max. Ex. 24669 + 1904 25227 + 2255 24984 + 2175 24581 +1929
Duration of Max. Ex. (min) 5.93+0.79 6.57+0.79 7.36+0.76 7.93+0.72
Max. St-seg depression (mV) 0.21+0.01 0.20+0.02 0.19+0.02 0.18+0.01
Time to 0.1mV ST-seg depres-
sion (min) 3.3840.45 4.30+0.55 5.64+0.56 6.77+0.71
PRP during 0. 1mV ST-seg depres-|  po547 41049 | 2156741601 | 21875+17.72 | 226841837
Abbreviations: DBP=diastolic blood pressure. See Table 2. (Mean+SE)
—— ek ——— —_—
min R x10° "
84 —— § 241
S —¥%— o
ﬁ Lol
Fig. 4. Fffects of placebo 3 61 1 © 224
and diltiazem on the &0 ?ﬂ
time to 0.1 mV ST- | =
f B 44 201
segment depression. : Z
Abbreviations :  See & g
Table 2. ° 24 Q 184
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¢ £
0 30 60 90 mg o] 30 60 90 mg
Diltiazem Diltiazem
*0.05 <P<0.01 #ok 0. 01 < P<0.001 sk 0.001 <P Mean+SE
ng/ml ® Diltiazem o ffi & g (Fig. 5): Dil-
2 . .
%01 % tiazem 30, 60 35 X OF 90 mg #5- 4 BFRILIC I
2001 A IMFRE X ThTh, 55.6+6.2, 126.7+
1501 17.5 % X 1°235.54+30.7ng/ml TH 7z,
o ? ® Diltiazem #E5BORIEMH: fEXL H#
HEERTWBISIEE ey 7, F\, fF
sof @ BHEREEL L3R D R 5T,
30 60 90 mg £ =

PER X v diltiazem 12 (¥, RH§ ME I5E
X 2 BATEAERD, L B fF
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