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Effect of nitroglycerin on mechanocardiogram.

Masaru TOHARA, Toshitami SAWAYAMA, Hiroshi KATSUME, Shoso NEZUO
Department of cardiology, kawasaki medical College and Hospital, 2-1-80, Nakasange,
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Figure 1. A control recording of 5-channel mechano-
DLER (LRHEBR, HEWRYE, TR cardiogram and 4 items measured directly on the tracing
LEREY S TORIESS TomEoy ®R QL U and ET)
ACG=apex cardiogram, CAP=carotid artery pulse,
B) %, FEXECHEEILTYH LTRR pce—phonocardiogram taken at the cardiac apex,
Lice = OREAKIEE L, otz n ECG=clectrocardiogram (lead V 5)

CAP

PCG

7YY v2ge (0.6 mg) ¥FFLHx,
BE5#%4, 6, 8, 10k I V125 TRIBRICOBM OB Z 1778 - 7o, FIOOENEZRE Lsb 20
R s T A IE Lic,

HPID W SIS 3\ 2 MEE, OB, OBERIERE, ORI REDHACOWT, = e 7Y
€ ) VOESRithR X OTIHFFERED T BB 21T - 7o, B LR B, R H7e 5O kR
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Table 1. Maximal percent changes in various hemodynamic items after nitroglycerin

between normal subjects and patients with ischemic heart disease

BPs BPd HR ET ETi Q-U Q-Ui I-U ET/Q-U ET/I-U Q-I

Normal (%)

mean -9.1 —2.1 +18.1 —13.1 —58 +7.5 +9.6 +6.3 —18.4 —18.4 +10.1
SD(+) 6.9 10.8 7.6 4.2 3.1 5.5 3.6 9.4 4.5 5.0 12.8
SE(+) 1.8 2.8 2.0 1.1 0.8 1.4 0.9 2.4 1.2 1.3 3.3
IHD (%)

mean —-17.7 —8.0 +10.7 —12.4 —6.4 +13.8 -+13.3 +18.4 —22.8 —24.1 +12.8
SD(+) 9.8 8.8 7.1 4.7 3.6 6.1 5.3  11.4 7.3 9.2  14.0
SE(+£) 2.5 2.3 1.8 1.2 0.9 1.6 1.4 2.9 1.9 2.4 3.6
p-value ¥ * * * *

normal

(vs IHD)

Note : BPs=systolic blood pressure, BPd=diastolic blood pressure, HR=heart rate, i=index,
IHD=ischemic heart disease, SD=standard deviation, SE=standard error, *=p<0.05

K&

1. =tr 7)) VELNRICKT 5 KHE OZT)icoWT

Table 1 1%, fHEW L BMERBIEL T= br 7)) v ) VEEEHORKSZE(LOFHE, EEER
#E, BIOEEREPZFRHICOVCTURLELDTH S,

AL M & O
IR UM IR, R OIRERE T, T h—9.1%, —17.7% L BB TR Lich, Bk R
HE, —2.1%, —3.3% &b THTRELCRTES, Z L@ENOIRNMEL= e 7)) v
BEANCl UTHEITCEEO T2 /RS ih » e, Elo0u, Theh+18.1%, +10.7%EH
B Lz,

B. ZEZINAGEREH

ET X0 ET index w2 Tk, Wi/ @ERT —13.1%, Wt OEERT—12.4%, Hh#x
FhENR—5.8%, —6.4% &+~ CTHEHEM Lic, —J, PEP X0 PEP index &hbsb Q-U,
Q-U index Ti%, #igkzhZh +7.5%, +13.8%, ENFTh LN +96%, +13.3%&TXT
HFHCERE L, 6, ICT absd I-U wonTik, FRFR+6.3%, +18.4% L1k h s
Wik Lic, Fio, BXHEH ET/Q-U kX of, @R ET/I-U woun Tk, §iiET rhth-
18.4%, —22.8%, BIUBETERLTHh—18.4%, —24.1% L HEIETE2RDE, Q-1 M 1,
FRER+10.1%, +12.8% & HERERE A5 L,

C. e -owwt (Figures 2,3)
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Figure 2. Mechanocardigrams recorded from a 51 year-old normal subject; a control
tracing (left), and a tracing obtained 8 minutes after giving 0.6 mg of nitroglycerin
(right), showing a diminution of “A” wave with mid-systolic retraction (retr) on the
apex cardiogram, and a sharp fall with obscure tidal wave (TW) and with relative in-

crease in dicrotic wave (DW) on the carotid artery pulse on the right.

DRMBRTE, =te 7)) VESHEHIZI T ABEOIREIR L, 2 2>0REBICER L
(A-C MfFosEM), HTHTIE A WATRUEE L), L OSEERCEEG LTLESHIRAA DR
foo Fiho, AWEOEHEREOOELE & EWT LTAL L, ok, DUEIIBOC DL ClaE i fa
HEL, 5T, Efh b THERABT -1,

GEHIRMCB LTk, =t e 2 ) £ ) VESINCENCRD bhrciliiyg (tidal wave=TW) 73,
B E TR L 7o b, B TN (percussion wave=PW) »iLikihRgis ieh (PWSTW),
ETHITE, Bioieite, TW 24 MEL, Wb b Bk monophasic carotid
wave ¥ BRI BEE T, i, IEMOFEHEN (dicrotic wave=DW) (ZHERICHIRL, VA
(dicrotic notch=DN) & v~ 23 FRET 5T RS b,

2. = tr 7YY vEEBEBEOWRRKT O R 2T

Figures 4~7 XW#EDOMIT = b v 7Y £ ) VG HOLHOERALHA LB LI 77 7 TH %,

A, MEE OIE (Figure 4)
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Figure 3. Mechanocardiograms recorded from a 56 year-old patient with old myo-
cardial infarction, showing the similar changes in post-nitroglycerin tracing as seen

in the Figure 2.

I UL © TR L, e OEEICR T L ) B THh -7 (P<0.05), L2 L IRgll mAc
EFREEORIT AEER R EDh o T, —HFORHORIME BFETH S L TL ) FEWTh-7c (P
0.05),

B. ZE=EERR (Figures 5~7)

ET X0 ET index ofEfiicov TRk CHERLZRO N -7 (Figure 5), L5725
Q-U, Q-U index %10 I-U OIERICHOVTIE, TROBMAEEBIIC Vo %5 BETH -T2
(P<0.05) (Figure 6), L» L, ET/Q-U, ET/I-U 0o Fk L ¥ Q-1 ORI\ TIXWEETH
DI - 1o (Figure 7),

Ftc—fgic, Figure 8 o2& <, WHG () TRBRAZHHCES 2MHMAREL, =trs Y€
Y v EE$125 ChIE O AR bhicst, EREE () TlRBRAEICET 2MRE2zGER, B5R120
TIRRE DB 2D 787 - 12,

C. ¥icowT

DA, 36 X OSHENIRIE O WG LM BRC B\ T & ICHEEA RS fohs - 7ohd, 23 ) B
W U CEBBETIL, W » TeAZEAVE U &, Fhas 5120 #1103 W C b I O Jk i 2R & 7\ FiAs
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Figure 4. Maximal percent changes (% 4) of various hemodynamic parameters
after nitroglycerin in comparison of normal group (NL) with diseased group (IH
D), by giving average value, standard error and p-value. p<{0,05=statistically
significant with 95% confidence limit. ns=statistically not significant. left: systolic

blood pressure, middle ; diastolic blood pressure, right; heart rate.

L MHFD - 1o,

Z %
1. =tr27) ) vESHNBRCET 2 FHADOLEEIC>T (Table 2)

=te YY) YESBRICMES TR LOFEAEINT 2 2 Sx X <MmbhTuw 5999 Mg L
T, WHEMED TR, JRIEDOZHICHNTES LI L B EROMAE —FK LTV 599,

S CREBIFMERFENC RIT T ARF O B Db TR LIckiE E12RS Bcvy, FF=br )2
v giIcd: Uke ET o, OHEoMMosic X 50Tk EtEx bhb, W&, O

W DB A AT A TEH L ET indexP 4[] UK HELIK FA2/R LichbTH 5, ET index
MR Lo b5 2 Sk, ot rn—Ee HIE L RHHEENED Lic b E2 TI W LT/ 58,
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Table 2

1. Before vs after nitroglycerin
A, Hemodynamic items ;statistically significant changes (P¢0.05) in all
items but diastolic BP of normal group
B. ACG;diminution in amplitude of “A“ wave with shortening of A-C
interval.
CAP, peaking of the wave with decrease on TW wave and DN level,

and with relative exaggeration of DW.

2, Normal group vs IHD group
Statistically significant changes (P{0.05) in prolongation of PEP
and of ICT, not related to changes in heart rate and in blood pres-
sure, between 2 groups.
Tendency to delay in recovery of postnitroglycerin abnormalities in
IHD group.
FERDBIFRIS B\ T L AF G- # 1 A ET ETi
% 4 4
(& F 2R #2500, 10

2FK, QU (Lo ELALIQ-U |
index 44 T) v I-U TR BRIE

§ foeim oD mimimomas ses B
nFn PEP X0 ICT 28, =te 2 )+ o ¢ 3 %
& 2o
2 B =10 >
VRSN R AR Lic D 21, b U &][ ))%% %&-} >§x_
A E i 3 & O FE SRR SRIUIE IS K 3 25 ) 28 3 N T _— <
feld i, AFIC X b DI DA EICE T L 5 x 3
_20 L
. o %

fobny ek s, ¥ b, PEP, ICT
L, LR2on&baiedhiiE, oh -10
BOE & AU & B AT C ERHER )
DI LIt s LTRESh TV 26T
BADI,

=-30¢

XT=tr/Y)ey) volscky, gnL 40
7230 0 RAKIMEEOZEINL S CEIE TdH -
7, DAHBRO L LA BEC UL, BEIC N "opg
DD & O EEIRAIPLD TREEETH Figure 5. Maximal percent changes of ejection
strb R D, FOLDBIT, 529 HGBRT time (left) and ejection time index (right) after ni-

troglycerin between 2 groups
VB [DBEEERE A B4 5 PEP, 1CT
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Figure 6. Maximal percent changes of Q-U time (left), Q-U index (middle)
and I-U time (right) after nitroglycerin between 2 groups

PIEE L, FAEOIHEIMETFER LTS ] EWIERBIZCOBECEZOFTH TIDH I LIXTE
Vs, OB LAKEEIRRRIPEDO A A PEP, ICT nERC—HB#E LT\ 2 &% bh,
AFNC X B IR E DK T 23, REMEEOBD A bicb L, - THlREKOBL =KL, £
SEPERPE AL TR Lo, FAMBCOIEENOK TR IO 1 BHFHHEA L, ks LTOBRE 2 I
THEERNDEN LIcEL IRl WOIRETHA I,
BEAPERCEVTL, —cvbh T PEP, ICT #thth Q-0 K& ET, &I
I-TIKE ET ozs LTEReTE, QU ko I-UBRM & LTEBCIE Lic, TOBEEAI,
F—EFC IR T, L b BEZEOR DL & 5 SR O BT 5 B0k, JE LofRE
HILBHNL LT Bicwicd, PEP, ICT ok 5 e HIET 2 ME# AT <, Q-U Xof
I-U Rl OB L CHEBECIE LIc iR I & 2 lefedTH 5P,

ET ¢ Q-U (PEP) st of ET & I-U (ICT) & DT 5 EREFEH I L WG DEE & Eh %
3ok, Weissler HICX o THDTHWBRAPYY, FlidZ OFFRHER A & FEF W X < MB35
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Figure 7. Maximal percent changes of Normal | HD
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ddle) and Q-I interval (right) after nit- 3 i0
roglycerin between 2 groups
20 20 HR
0-Ui
1 HR
0 iy 10 ¥
Q-Ui B-Pd
BPd
0 BPs 0
Q-
ETi
- . ETi
10 10 BPs
E1/0-U
—20 /1.0y
E1/1-U
Figure 8. Percentage changes in the _1 —30 -
: i i ; /
various hemodynamic items after nitro-
glycerin in a normal subject (left) and a
patient with old myocardial infarction ‘
(right) before 4 6 8 10 12 min before 4 6 8 10 12 min

— 359 —



R, L, BBH, BUE

TEMREIRTLBEO, 2T, bhbhORETIE= e 7Y+ ) Y55 ET 2¥EHL, QU ¥k
51, EEIERMEDE FARBHCA LT3 EEZ bR DO TAENC X BRI 3Ei2ME T Lic & #
WidaZ Lk TER,

ik L, AElO Q-1 MR35 BBEABE LBREIRY LRV, bhbholgtd, Q-1
M EBRERY R L, ZOHBEC2LTL, BEDEIAEYLEz L babE T ik, —
e Q-1 B DIERAFRT AT & LT, BN, BMHOBIROZIH,rH %0, 4IOBETIL,
=tr 7YY vESE QRS WHOERINES 63, MEXTHLLL, FhEBFEO LAZED
B DT T TRy,

Dty OB TIE S e BRI RIET =t e 70 2 ) vOEE 3 D2 &, [ARANC
L0 OBEREAIN S AL Lic) &) 2 EkD, LrbChboFEL L, RaH#ERL
BEEEE T TR » el & —FH LTV 5,
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P 1+ mid-systolic retraction 23 UT E finb& FlAR Lic, ChbDC ik, ESEEER
WFED FREAVE L, ¥ 1o DOfP 2Rk S hic b o L BRI LW,

FHEIRE DL 2T, TW ok ), THGAMET L, wHEE BN L 2 &
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I, bivbh b FEBEDOBNRIEIIZ O 2 (L& s LT 59,
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At L OB CIEBRBE SR ENRISHCOWT, = br 2 ) &Y v 0.6mg OF FMEHFHiET
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HLTHEECEYT (P<K0.05), i bAEALEDREIRE L OGBIET 200@D bhfe, ThbD
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DL, AZEPBRRIPED T s X ORMMEEITOMA) IR L TERE ML,  OOEEREINH]
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Summary
The mechanocardiographic recordings were made before and after sublingual administ-
ration of 0.6mg of nitroglycerin in 15 normal subjects and in 15 patients with ischemic
heart disease.
After giving nitroglycerin, the following results have been obtained in both groups;on

the left ventricular systolic time intervals, shortening of ejection time and prolongation of
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pre-ejection period and also of isometric contraction time unrelated to decrease in systolic
blood pressure and increase in heart rate;on the apex cardiogram, retraction in systolic
wave and diminution in amplitude of “A” wave with approaching to the beginning of ven-
tricular contraction; on the carotid artery pulse, decrease in the level of dicrotic notch,
change into monophasic wave with disappearance of tidal wave and increment of di-
crotic wave.

In comparison with the normal group, the diseased group showed statistically significant
prolongation of pre-ejection period and of isometric contraction time (P<{0.05) and mar-
ked delay in recovery in various items.

These alterations in mechanocardiographic parameters after nitroglycerin administration
were discused in view of the depression of cardiac work (decrease in stroke volume and
in cardiac contractility, fall in left ventricular end-diastolic pressure and decrease in peri-
pheral arterial resistance accompanied with fall in blood pressure) induced by the drug.

Nitroglycerin would show the effect of cardiac depression more markedly in the dis-
eased group than in the normals, and this may be the similar trend in amyl nitrite study

previously reported by the authors.
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Figure (add.). Effect of nitroglycerin on the apex cardiogram
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