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Summary

In 8 dogs, several paired lead beads as radiopaque markers were implanted in the subepicardial
and subendocardial regions, and biplane cineradiograms were obtained after closure of the chest. The
spatial distance (segment length) between the two markers in the outer and inner sides of the myocar-
dium was calculated using a digitizer-computer-plotter system, and the effect. of nitroglycerin on
regional lef tventricular geometry was assessed. Segment length at the R wave of the electrocardio-
gram (Lgcg ) Was reduced from 39.7+11.8 (mean+SD) to 38.8+12.1 mm at the subepicardium
and from 31.9+9.5 to 29.5+10.4 mm at the subendocardium 3 minutes after intravenous injection
of 0.5 mg of nitroglycerin. Segment length at endsystole (Lgs) was also reduced from 38.9+11.7 to
38.2+11.8 mm at the subepicardium and from 29.6+9.2 to 27.9+9.9 mm at the subendocardium by
nitroglycerin. Systolic shortening [(Lgce r—Ligs)/Lzce r] X 100) showed a slight reduction after nitro-
glycerin. Left ventricular wall thickness measured as a distance between subepicardial and correspon-
dent subendocardial markers showed a slight but significant increase by nitroglycerin: Maximal
thickness was increased from 10.9+3.2 to 11.4+3.3 mm, and thickness at the R wave of the electro-
cardiogram was also increased from 10.9+3.1 to 10.5+3.2 mm. Thickening of the wall was markedly
increased at the anterior mid portion of the left ventricle but not at the base, suggesting nitroglycerin
has larger effect on the former position than the latter.
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RAPKELELFSEEBUE, =bu s Y)Y
VORBRLEEC I VERRDB L TFHRENB. %
T ARG £ 2 SREE BT 5
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BEOEZEBIR, BEEOELE, *oE{boiiz
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HRERA 8 HE v b AL E X — L 25 mg/kg
THARAREL L, BERKT (13 & & 250~400
ml, IEEHKHIE 5~10 cmH,0, #& 3k 20~30
El/4y) <5 5 AR GBIl L 72.  LMEBIBRH,
v—H—ELTERZE 0.3~0.8mm ng\E x4
ETELIOODHBETFIIELAALYE. v~—h—0i
ZIABBENZ, ERTFITE (LAD) & % Bl e #
(LCX) msyugil, ZRiTITH Lxtft (DIAG)
DL IEES, R L sk (MARG) o4k,
ZE[EIfERL o posterior crux #, LAD ¢ LCX 4y
IR 5> & LAD AREBRAEEA T 0 EB L UDLRER
(DRI CIEDOAR) T D, ~—H—DREZIA
RiET T RE —DHEICw—h—% Ah, ThE
NECEMOEFT~FLH L. <—h—HE25A
H o1&, DEEXFACHKE, BRERTCMBGIE
B2 X SR EHET L. 2vbe—1o
WEKRTH, =t Yty 0.5mg » AR
I, EEIHEHEH FH 12 mmHg FREL 2R

BT, BE2HABREEHETLE. =t sV E
CERER, ®BEETORMIZEHINTHo .
Cine BE#}E1% Siemens $! Sirecon-2 duplex
25/15 &4yf# image intensifier ICHAAFEH T
Arritechno 35 mm cine camera (90 frames/sec)
FRHWTITok. EENERB X CLEXZERA
v 3, Hewlett-Packard 4588 recorder % v,
200 mm/#) DR Y HEIC T I L. o
IBmm YERT4NLEE—VaVTFIALF—
(Vanguard ) iz L, Y+ —-~<> (GP 3-HP,
Science Accessories Corporation) # T~ —
h— DEBNIB % 2 v 2 —4& — (HP 21004) iz
la<wFoAHhLk. vRX74 05k —H—
DD RALEMOFEE v~ —n— 0%, K&E,
B LUA X OBEIRER I TIT - z. Segment
length DFAfE%E Ln.x, segment length D&
JME# L, DER R & To segment length
% Lgcor, EEE—RMMEHRKIE (negative
dp/dt max) oE;fE D segment length # VK&
#l o segment length * Z 722 L, % h % Lgs,
segment length O Z{bFE % (Lmax—Lmin)/Lmax
IRAERIHER % (Lece r—Les)/Lece r, ZEEEEE
DEKEEZ Thuax, BEE O FK/NE % Thup,
negative dp/dt max o & X DEEE % Thg, BE
EnERsy, BIUHEARE Th € h Thye—
Thuin, (Thmex—Thmin)/Thuin & L.

= S

=t r 7Y & BEIC X - TEBIEIE x5
fB 145+12 mmHg (+SD) 4% 133+12mmHg
~ETFHEL, OHE: 165428 beats/min 225
188437 beats/min ~ & 38k L7z (Table 1).

4> segment length CTOHFEKME (Luax) E05F
ERcxtiR 40.7+120mm 6 =tr Y £y
39.7+124 mm ~LFFICHE/NLEE. 2, O
PSR <z R 33.0+410.1mm 25 =fhr Y
+Y 2 31.1+104mm ~ L FECHE/NNLE. 20
B3 0ER R <o segment length (Lgcg g),
segment length OF/ME (Lmin), WHERHTo
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segment length TLRIBICEZTRHEHE /L
(Table 2). Segment length DZ{LZE [(Lnax—
Luin)/Lmax] (%) THBE, =br 7Y €Y vic
Lo TLAHERI X 9 LLAIERI O 5 BREEICHE

Table 1. Left ventricular pressure and heart

rate before and after nitroglycerin

Control NTG p value
LVEDP (mmHg) 6+4 (+SD) 4+ 6 NS
LVSP (mmHg) 145+12 133+12 p<0.01
HR (beats/min)  165+28 188+37 p<0.05

LVEDP=Ileft ventricular end diastolic pressure;
LVSP=left ventricular systolic pressure; HR=
heart rate; NT'G=nitroglycerin

EZABOMREERNICT =SVt ) LS

L. LaL, IiEHIHESR [(Lece r—Les)/
Lgce r] (%) ZORME, DAMEE LIET S 38R
Bholeh, BEEIALARP ST
EEEkR it Table 3 02 L { &4 i3z
Bipofe. Lidl, ZToZLiz—#ETaeL, WL
BlicAh 5 & LAD Lt AEA S Tik=a 7Y
Y rICEVERICHEKLE (Fig. 2).

% -3

Segment length % L., Lgccr, Lmin W F
RIZBWTS =br 7Y &) ik > TEML,
o, TORFDLAK, DIMEZENTED S
hiz. ZhiZ=br 7Y €Y Vi X 3EZRHR

YogBLBbh3. L2L, segment length

Table 2. Effect of nitroglycerin on the epicardial and endocardial segment shortening charac-

teristics
Epicardium Endocardium
Control NTG p value Control NTG p value
¢y ) 1) vs (2) 3) @ ) vs 4
Loiax (mm) 40.7+12.0 39.7+12.4 p<0.01 33.0+10.1 31.1+10.4 p<0.01
(+SD)
Lcec r (mm) 39.7+11.8 38.8+12.1 p<0.01 31.9+ 9.5 29.5+10.4 p<0.01
Luin (mm) 37.9+11.5 37.1+11.7 p<0.01 28.4+ 9.3 26.2+ 9.9 p<0.001
Luax—Lmin (mm) 2.8+ 1.5 2.6+ 1.5 NS 4.6+ 2.1 4.9+ 2.1 NS
(Lmax—Lmin)/Lmax (%) 7.0+ 3.1 6.6+ 3.3 NS 14.4+ 5.6 16.9+ 7.7 p<0.01
Lgs (mm) 38.9+11.7 38.2+11.8 p<0.01 29.6+ 9.2 27.9+ 9.9 p<0.01
(Lgce r—Lgs)/Lece r (%) 2.0+ 2.5 1.6+ 3.4 NS 7.2+ 5.4 6.1+ 7.7 NS
Time from L, to Ly, (msec) 206465 171+56 p<0.02 213+67 179456 p<0.05

L hax=maximal segment length; Lgcg p=segment length at ECG R; L ;,=minimal segment length; Lgg=
segment length at end systole; NT'G=nitroglycerin; NS=not significant

Table 3. Change of left ventricular wall thickness after administration of nitroglycerin
Control NTG p value
Thickness at ECG R (mm) 10.0+3.1 10.5+3.2 p<0.02
(xSD)
Minimal thickness (Thp,) (mm) 9.8+3.1 10.0+3.0 NS
Maximal thickness (Thy,,y) (mm) 10.9+3.2 11.4+3.3 p<0.01
Thickness at end systole (Thgg) (mm) 10.4+3.2 10.8+3.2 p<0.01
Increase of thickness (Thpax—Thpyin) (mm) 1.2+0.6 1.4+0.6 NS
% increase of thickness [(Thpax—Thpin)/Thuw] (%) 12.7+6.7 14.5+5.9 NS
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Fig. 1.
glycerin in dogs.
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Epicardial and endocardial segment length shortenings before and after nitro-

By nitroglycerin, both epicardial and endocardial segment lengths at end-diastole are decreased
and systolic shortening in the epicardium is remarkably decreased while that in the endocardium is

increased.

DBEREARTLIMEL » LLABEEBWTHEER
CKThole. ZDZ LIBBEREORKIEMD M=
PV Y THBERKES RoTNE I LE
ZETHE, BEEX=bun Y Y TLILE
U L e le®, LAIERIo segment length o
BATILRBKRE S kol b EZ BN S.

BEEISRRIIEZEOTILIC L > TR o . T

bb, ERITITHE - BEEBMEE, [EER - i
BRI OBERIZ= e ) &Y CCHEARE
{bER&eholcnitx L, ERITITH - A8
EOBEE L 6.5+2.8 75 12.1:+4.8% (p<0.01)
LBEEIERKLE. zoZtid=teSY Y v
DBEE~ DY ZENH B Z L ERL, INHE
BELOBEENGERTRETH S.
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Fig. 2. Systolic thickening of the left ventricular wall by nitroglycerin at three different

portions of the left ventricle.

Wall thickness is significantly increased only at the bifurcation of the left anterior descending
artery (LAD) and diagonal branch (DIAG) after nitroglycerin administration, while it does not in
the other two portions. Ordinates : [Th(max)—Th(min)]/Th(min) (%).

LCX=left circumflex artery; MARG =obtuse marginal branch.
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Fig. 3. Change of left ventricular geometry after administration of nitroglycerin.

Left ventricular size is not reduced in a uniform fashion by nitroglycerin. Triangles are con-
structed by connecting three endocardial markers. The solid line indicates the triangle at R wave
of ECG and the broken line does the triangle at the peak of negative dP/dt. Note that the triangles on
(control) are different in shape from those on the right side (nitroglycerin).

LAD=left anterior descending artery; LCX=left circumflex artery; DIAG=diagonal branch;
the left side MARG =obtuse marginal branch; ENDO=endocardium.
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