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Summary

The effects of nitroglycerin (NTG) on relaxation characteristics of the infarcted and non-infarcted
myocardium were investigated by calculating a segment length on the epicardium of the left ventricle
for 16 patients with old myocardial infarction. The spatial segment length was measured between two
points which were identified as a junction of ramifying branches of the left coronary arteries using
biplane coronary cineangiography. Regional myocardial stiffness was expressed as 4P/4L, where 4P
was an increment of left ventricular (LV) diastolic pressure from the lowest LV diastolic pressure to
the pressure at the maximal segment length, and 4L was the difference of two segment lengths cor-
responding to those pressures. Myocardial stiffness decreased from 0.0402+0.0293 mmHg/mm to
0.0212+0.0157 with intracoronary NTG (p<0.01) and from 0.0220+0.0090 to 0.0136+0.0124 with
sublingual NTG (p<0.001) in the non-infarcted portions. However, it was unchanged with both intra-
coronary and sublingual NTG in the infarcted portions. NTG may cause venous pooling and may
decrease diastolic wall tension of the left ventricle as its indirect effect on the non-infarcted myocardium.
Also, the non-infarcted myocardium may be influenced by dilatation of the epicardial coronary artery.
Muscle stiffness of the infarcted myocardium was unchanged, probably due to the rigidity of myo-
cardial fibrosis.

It was concluded that in myocardial infarction diastolic distensibility of the non-infarcted portion
can be improved by NTG both through indirect and direct effects.
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Fig. 1. Schematic representation of the method to obtain a segment length by biplane coro-
nary cineangiography.
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Fig. 2. Left ventricular segment length and pressure curve, and the method to calculate
the diastolic parameters.

L, qqir=length at nadir; L ,,x =maximum length; L ;, =minimum length.
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Table 1. Effects of sublingual and intracoronary nitroglycerin on left ventricular function

N HR Poodic LVEDP LVSP
(beats/min) (mmHg) (mmHg) (mmHg)
Control 14 71+10 (+SD) —0.6+5.2 10.6+5.3 143.7+22.2
NTG SL 14 79+14* —3.9+5.1 4.5+4.8*% 116.0+20.8**
Control 7 71+13 —-0.1+7.0 11.3+7.3 135.2+24.7
NTG IC 7 7216 —1.9+5.4 7.0+8.0 124.1+£22.9

NTG SL=sublingual nitroglycerin; NTG IC=intracoronary nitroglycerin; HR =heart rate; P,,q;,=pressure
at nadir; LVEDP =left ventricular end-diastolic pressure; LVSP=left ventricular systolic pressure.

* p<0.01, ** p<0.001.

Table 2. Effects of sublingual and intracoronary nitroglycerin on left ventricular dimen

sions and diastolic parameters

- .
(I;;;;*; % Sh%':)e“‘“g AP|JL AP|% AL,
Non-infarcted Control 64.2+17.7 (£SD)  12.7+3.0 0.0220+0.0090 1.360.51
portion NTG SL  62.1+17.0** 11.5+2.4% 0.0136+£0.01241t 0.79+0.491t
Control 61.1+12.3 12.1+2.3 0.0402+0.0293 2.36+1.53
NTG IC  60.7+12.9 13.242.5 0.021240.0157t 1.31+1.03tt
Infarcted Control 70.2+19.2 10.5+3.6 0.0148£0.0133 0.97+0.78
portion NTG SL  68.4+18.71t 8.1+2.81t 0.0103£0.0065 0.650.36
Control 68.6+16.1 12.2+4.2 0.01990.0150 1.34+1.05
NTG IC  68.2+16.3 12.244.1 0.0158+0.0125 1.09+0.90

NTG SL =sublingual nitroglycerin; NT'G IC =intracoronary nitroglycerin; L, ,x =maximum length; % shorten-
ing =maximum shortening of segment length; 4P =pressure increase from nadir to the point of L, ; 4L =length

increase from nadir to the point of L, .
* p<0.05, ** p<0.02, 1 p<0.01, 1t p<0.001.
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Fig. 3. Changes in the maximum length (L,,,,) by intracoronary (IC) and sublingual (SL)

nitroglycerin (NTG).
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Fig. 4. Reduction of muscle stiffness by sublingual nitroglycerin in non-infarcted portion.
Lpagir=length at nadir; L.,y =maximum length; P, .4 =pressure at nadir; P,, =pressure at
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Fig. 5. Changes in 4P/4L by nitroglycerin administration.
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Fig. 6. Change in 4P/% 4L by nitroglycerin administration.

YEY UETRERPEREICL > T, HEEROIIE
BRI Lo b D EEZXZDNS.

*

b+ CHEBRSEEEEREEEHAY, =bn
7Y v ) CEERIE OLHEER, JEEBONL
BRI stiffness 2FHAIL, KROBELHE.

1. BHEHOFEHCMS stiffness 13, = b n
7Y v ) UEE, ETHRECXY, LLRARET
» ol

2. JEHREMOIIEHCMG stiffness X, = |
v 7Y &) VEE FTFREICEY, by
L.

3. =tw YY) ETHREIC X SIEFEER
~?D{ER X, venous pooling # 4 L 7fE#/ER
RERFERTHBZ LEX L.

4. =bwsY Y CEER X BIFEEL~D
e, BEMEHRC L 3EEERA O L0

B

AR &R

BRIBYEC A EESE 16 flicksnwT, =hu s
Yty 0.075 mg ZFBARAEA, 03mg FTF
BEAiRIc = MEBRER 2 BITL, EED2
R D 22 SLIRBERE (segment length) % B+
B5Z LICE-T, HWER, FEEEROLHILRY
Bt 0B b2/ Liz. O stiffness 1%, Z&2Z%E
BAEE 2> & segment length £ Al % o EHIHN
4 (4P) %, = o [ @ segment length #ghnsy
(4L) iz Lizbd (AP/AL) iw X vEb L, #
FETREE L JERE PRI TEHAIL 2.

IR DM stiffness Z=Frw Y €Y~
EFfET 0.0220+0.0090 5 0.0136+0.0124
mmHg/mm ~ & (p<0.001), F & iz T b
0.0402::0.0293 725 0.0212+0.0157 mmHg/mm
~LEAHLE (p<0.01). HEHTIEZ=tu Y

— 40 —



€Y CETHEE, BECLY, LbICBLERS
e o f.

HEEMOLH~D = be 7Y €Y o0 ERI,
venous pooling A3 3 BEEH D WAIZ L VD>
HIRYIREZWE T sMER L L VI, =t m
7Y &) roLHIRR T EEEAVEFET S L
Exbhlk. BERTIOHRELICIZELY
L7 compliance DK T D7z ®, L stiffness o
TlerarbhgholcbEX bR

X #

1) Ludbrook PA, Byrne JD, Kurnik PB, McKnight
RC: Influence of reduction of preload and after-
load by nitroglycerin on left ventricular diastolic
pressure-volume relation and relaxation in man.
Circulation 56: 937-943, 1977

2) Amende I, Simon R, Hood WP Jr, Lichtlen PR:
Effects of nitroglycerin on left ventricular di-
astolic properties in man. Z Kardiol 72 (Suppl 3):
6265, 1983

3) Kong Y, Morris JJ Jr, McIntosh HD: Assessment
of regional myocardial performance from biplane
coronary cineangiogram. Am J Cardiol 27: 529-
537, 1971

4) AT, A RS, MERZ, KBEF, £
e, P9 1R, ERERE, KEE—ER, FROK:
b hEBIAR—J5 M RERE C & 3 L EIBEIERR
K o##%E. J Cardiography 9: 293-301, 1979

5) Ishikawa K, Osato S, Ogai T, Kanamasa K,
Katori R: Regional difference in shortening and
relaxation characteristics of the left ventricular
wall of normal subjects as studied by biplane
coronary cineangiograms. Jpn Circ J 47: 1377-
1386, 1983

6) Ganz W, Marcus HS: Failure of intracoronary

=bhuF YY) VDOEBEILTSSA T URICKIETRE

nitroglycerin to alleviate pacing-induced angina.
Circulation 46: 880-889, 1972
7) DeMaria AN, Vismara LA, Auditore K, Amster-
dam EA, Zelis R, Mason DT': Effects of nitro-
glycerin on left ventricular cavitary size and
cardiac performance determined by ultrasound in
man. Am ] Med 57: 754-760, 1974
8) Fuchs RM, Brinker JA, Guzman PA, Kross DE,
Yin FCP: Regional coronary blood flow during
relief of pacing-induced angina by nitroglycerin.
Am ] Cardiol 51: 19-23, 1983
9) BIIEKE], # (R, KABE¥, &B # 10
i KEBEE—ER, HHE MERZ, FROK:
t MEBIR=H FRIREIC & 5 ELESEE seg-
ment length INEHERDO=Frr Y ) LIk 3%
{k. J Cardiography 11: 425-430, 1981
10) &8 &, F)IKE, KEE—, FWR K Bl
BT, BOMET, LARE: £2NE - SO
RIS T 5= v 7Y &Y L OFE. ] Cardi-
ography 12: 215-221, 1982
11) Gaasch WH, Bernard SA: The effect of acute
change in coronary blood flow on left ventricular
end-diastolic wall thickness. Circulation 56: 593—
598, 1977
12) &8 f&: OHEEEICK T IR R ER
EET 2 HERABIE. IEKERE 9: 81-104, 1984
13) Hood WB Jr, Bianco JA, Kumar R, Whiting RB:
Experimental myocardial infarction: IV. Reduc-
tion of left ventricular compliance in the healing
phase. J Clin Invest 49: 1316-1323, 1970
Parmley WW, Chuck L, Kivowitz C, Matloff JM,
Swan HJC: In vitro length tension relation of
human ventricular aneurysms. Am J Cardiol 32:
889-894, 1973
15) Mirsky I, Cohen PF, Levine JA, Gorlin R,
Herman MYV, Krenlen TH, Sonnenblick EH:
Assessment of left ventricular stiffness in primary
myocardial disease and coronary artery disease.
Circulation 50: 128-136, 1974

14

~

— 41 —



