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The Effect of the Administration of Nitroglycerin and Atropine
on the Pattern of Left Ventricular Diastolic Filling as Assessed
by Doppler Echocardiography in Normal Human Subjects

Kyeong A Oh, M.D,, Jong Cheol Park, M.D., Nam Jin Yoo, M.D,
Soo Yeon Won, M.D,, Jin Won Jeong, M.D.,
Yang Kyu Park, M.D,, Ock Kyu Park, M.D.
Department of Internal Medicine, School of Medicine, Wonkwang University, Iri, Korea

Background : The diastolic transmitral flow velocity pattern has been commonly used to
assess left ventricular(LV) diastolic function. The effects of multiple factors(such as, LV preload,
afterload and heart rate, etc.) make difficulties in accurate interpretation.

Methods © In order to investigate the diastolic transmitral filling patterns according to the
changes of the preload or heart rate, we studied 27 normal subjects with pulsed Doppler echocar-
diography after the administration of nitroglycerin(0.6mg/tab.) sublingually or atropine(0.5
mg/amp.) intravenously.

Results :

1) After nitroglycerin administration, the followings were obtained. ; The systolic blood pres-
sure and LV diastolic filling time(DFT) decreased by 10.1% and 153 %, respectively(p<C0.001),
compared with baseline data. The ratio of peak early to late diastolic transmitral flow velocities
(E/A) and time-velocity integrals(TVIE/TVIA) decreased by 10.3% and 14.8%, respectively (p<<
001). The early diastolic filling time(Time E) was unchanged. Therefore, we suggest that time
E is helpful, compared with the increments of the preload or the diastolic dysfunction.

2) After atropine administration, the heart rate, peak late diastolic transmitral flow velocity
(PA) and percent atrial contribution( % AC) significantly increased by 43.6%, 25.1% and 414%,
respectively(p<<0.001). The E/A, TVIE/TVIA and DFT significantly decreased by 429%, 389%
and 430%, respectively(p<<0.001) compared to the data before drug administration.

3) The heart rate correlated negatively to the E/A, TVIE/TVIA and DFT. It was correlated
positively to %AC(r=+0.63; p<<0.001). The normalized E/A ratio by DFT(E/A/DFT) didn't

E wE

flo

1993\ 24 £37133](1993. 11. 27) A F& SRS

— 412 —



correlate. Therefore, E/A/DFT is helpful on the exclusion of the influences of heart rate by

the administration of the atropine.

Concliisions - The decrement of preload or the increment of heart rate changes the diastolic

transmitral flow velocity patterns. Therefore, when the diastolic function is assessed by interpre-

tation of the Doppler transmitral flow velocity pattern with pulsed Doppler echocardiogram,

the potential influences of preload and heart rate must be taken into account.

KEY WORDS : Echocardiography * Left Ventricular diastolic filling - Heart Rate * Preload.
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a9} AFE Hrtshe do A5 718k ek d).
Aol A ekt FrbE A AR FAsHE
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F8& atropineg T Fol £EF BF £29
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ARG 24T ek BFolv FAH] gl
g oty AathZo]l AAdolw, InkHAL
ARE, F2 XA D A2 A ool gl
20~500] (HTA#E 371249 278 (gAF 1749,
oz} 10%) oA AAsFE tH(Table 1).

2.8 9 :

EE AT dRSade =FA] QEW
A =8s X8RI, 308 B F4 ¥
A2EHE APeH e, nitroglycerin 173(0.6mg
/[Tab. BE)E 32 Fof & 35 H2EHE
Al AAIBte R 3 R&EEE 23T Nit-
roglycerin o] Fol of 1A]7ko] At ¥, HxF
& APstdr LEH X HAY =H-E

Table 1. Characteristics of subjects

Male Female

Mean age 36+ 11 39+ 13
20—29 yrs. 6 3
30—39 yrs. 4 2
40—49 yrs. 4 3
50—59 yrs. 3 2
Total(n) 17 10

SBP(mmHg) 117£ 10 109+ 11

DBP(mmHg) 69+ 8 68t 9

HR(Beats/min) 65+ 8 63+ 5
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Eoj s AL} FHo) zmgol 2 o 7tA] FofshaA
37 sRB AL IF{ SEE AS3 FEFA
AFo AnE ¥ttt A2 S35 ATLAMY

Ultramark 9719} 2.25MHz2] §&AE ALE-3l4
AH ¢ v 5 BRE Aol SRR HEe

HAA dE2oA TEHRY 2F8 AxSHE,
ALEe AAEE A 7153 a8 £
o]7] &AM FEH R/ SxE FHA] sample
volumed $E % 7‘4“"\}°}°ﬂ Fi 7SI
12 Azgae FAF G 45~60% HE U
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glo] Lol 7| &3tAA EgtRol=d Bl A
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el gFEIIA A7 /(A o
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t} Ee] A E&H T Bube A @A 9] AIZRE AIRE
E(Time E)2 Aol A2 wpxvby 712] ¢
A7 EA 3k A7 A(Time A) 2 3t T} Edt9
A Z N MRE AR ARA S Eve) 7h
£ A 7H(Acceleration time @ AT)o]2} 3} 3L, E¥}9
Aol A mAut @GR AIAE Ev
74 A1 ZH(Deceleration time : DT)o]g} 3}F o1,
Este] ZH Ase) AR RS BA A7
(Time E-A)C.2 3¥ T EF] AIZHEE Afte)
EZ374A1 8] A7k 837] F 1A ZH(Diastolic filling
time : DFT) 2. 2 3}¥ch EvF 2 Ao & 59} o]
AY AZHE o] &3ted Efe} Avte] AIt-&%
2 2 (Time-velocity integral : TVIE ¥ TVIA) ¥ 1
BI(TVIE/TVIA) & AHEstdch 34dd 83719
A)8} 7]& %= (atrial contribution®] percent HAC)E
TVIA & TVIES TVIAS 3 oz ko
A28tk &, %AC = TVIA/ (TVIE + TVIA) X
100(Fig. 1 & 2).
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Fig. 1. The method of measurements of the diastolic
filing patterns with pulsed Doppler mitral flow
velocity, Phonocardiogram(PCG) and electroca-
rdiogram(ECG).

1; AD : Aortic closure-mitral valve opening

2 ; AT(E) : Acceleration time of E wave

3 ; DT(E) : Deceleration time of E wave

243 ; Time E: Time of early diastolic filling

4 ; Time E-A : interval between early and atrial
filling

5; Time A: Time of atrial filling
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Fig. 2. The pulsed Doppler mitral fiow velocity recordings in normal subjects before drugs administration(panel
A), after nitroglycerin administration(panel B) and atropine injection(panel C).

Hom, foL p<0.05% B¢ AL, 74 ¥
F2He] FadAE FALA WEE ol 83A

< o
1. Nitroglycerin®| Fo{¥2| %7 S22 EF
&Kol ¥s|
Nitroglycering F{3 Fo +%7] 4L 10.1

%7} A9 32(1141 1~103+ 4mmHg, p<0.
001) AutsE 11.6% Z713tA 64+ 8~71+ 83
/&, p<0.001). 71T FAANZE 21%7F
42819 1(48.7+ 4.5~47.7¢ 4.6mm, p<0.05) Time
Ex W3}z @&gtth Time E-AE 44.9%7F 743t
932(187.6+ 140.1~103.3+ 83.0msec,  p<(0.001),
DFTE 15.3% 7} 24489 th(510.2+ 140.2~432.3+
92.1msec, p<0.001). PEEX 3.6% 7} 4 3}1 PAE
58%7F S7tstAou k8 Fo A3} vlwsd
SAGHZ {7 Aol AU E/AM]E 103
%7} 7438t (1.56+ 0.47~1.40% 0.41, p<<0.01)

$2]3 2ol 2 BHTh TVIES TVIAE A f9] 3%
ato] & HolA gktout, TVIE/TVIAHIE 14.8% 7t
a8t (274 1.1~2.3+ 1.0, p<0.01) FF =}
°olZ BYth %ACE FE T HlF F 103
% 2] F7+2(29.2+ 8.0~32.2+ 8.6%, p<0.01) 2.

ABE 7} AAAd F7] A7) 223 HFo
FFE FE A ¢ F A} Aukgo 9%
—O—EﬁP HH5EEE B3% 24 E E/AB (E/A/DFT)
£ AFe] W37t gt (Table 2).

2. Atropine2| Foi¥9| &AEV| SZE RS
Tol gig
Atropine®] o] A7} £& vlu A HHbEE 43.6
%7} Z7bet(64+ 8~92+ 93)/%, p<<0.001),
Time E¥ 38.0%7} 74321 (202.0+ 37.6--
170.8+ 34.3msec, p<0.001) 1 % 53] DTE 23.5
%7} ZHASH ovH(124.8+ 27.9~95.5+ 31.8msec,
p<0.001), Time AT ¥ 3}3tA] Z%I Time E-AE
187.6% 104.1mseco| A 1.5+ 13.4msecE ZA3IA
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Table 2. The changes of blood pressure, heart rate and patterns of diastolic transmitral flow in normal
subjects before and after administration of nitroglycerin and atropine’

Before admin. After admin. of After admin.

ss of drugs nitroglycerin of atropine
SBP 114 + 1 108 + 4%* 104 +13
DBP 69 + 9 63 +13* 67 *10
HR 64 + 8 71 * g** 92 +10**
LVEDD 48.7 = 45 477 = 46% 46.1 + 54
AD 85.6 + 10.1 88.5 157 88.5 £12.9
AT (E) 772 £ 18.7 79.6 £ 14.6 753 + 88
DT (E) 124.8 £ 27.9 126.9 £19.7 95.5 +31.8%*
Time E 202.0 £ 37.6 206.5 +27.6 170.8 +34.3%*
Time E-A 187.6 +104.1 103.3 + 83.0%* 1.5 +138.4%*
Time A 1202 £ 23.2 122.5 +£18.3 118.5 +16.1
DFT 5102 +104.2 432.3 +£92.1** 290.8 + 53.1%*
PE 703 £ 13.2 67.8 +13.1 51.8 +12.9%*
PA 479 + 18.1 507 £11.4 59.9 * 13.4**
E/A 1.56%  0.47 1.40+ 0.41* 0.89%+ 0.25%*
TVIE 7.1+ 1.9 69 + 1.9 44 + 1.5%*
TVIA 29 + 09 32 + 1.1 3.5 + 0.8**
TVIE/TVIA 27 £ 1.1 23 + 1.0% 1.7 £ 0.9%*
% AC 29.2 £ 8.0 322 + 8.6* 41.3 :11.5%*
E/A/DFT 3.1 + 1.1 3.2 £ 08N-S 33 + 0.9N-S

Admin. . administration, N-S . not significant

* 1 p<0.05, * 1 p<0.01, ** 1 p<0.001

Abbr. :

SBP(mmHg) : systolic blood pressure, DBP(mmHg) : diastolic blood pressure, HR(beats/min) : heart rate
AyD ! interval from second heart sound to early transmitral filling wave(Aortic closure-mitral valve opening
interval)

AT(E) : time from beginning to peak point of early filling wave

DT(E) : time from peak to end of early filling wave

Time E ! time of early filling, Time A : time of atrial filling

Time E-A . time between early and atrial filling DFT(msec) : diastolic filling time

PE(Cm/sec) : peak early diastolic filling velocity

PA(Cm/sec) : peak filling velocity during atrial systole

E/A @ ratio of V(E) to V(A), TVIE : time-velocity integral of E wave

TVIA : time-velocity integral of A wave, TVIE/TVIA ! ratio of TVIE to TVIA

% AC(%) : percent atrial contribution to diastolic filling

LVEDD(mm) : end diastolic dimension of left ventricle

(p<0.001).

Nitroglycering F Al 9} w37} X 2 DFTE 43.0
%R3E HAaFHFom(510.21 104.2~290.8+ 53.1
msec, p<0.001), PEE 26.3% 7} A 11(70.3+
13.2~51.8% 12.9cm/sec, p<0.001), PAE 25.1% 7}
Z7Fe A=l (47.9+ 18.1~59.9+ 13.4cm/sec, p<0.
001), E/AH] ¥ 42.9% 7} 7+ 38F tH(1.56+ 0.47~0.
89+ 0.25, p<<0.001). TVIES} TVIAE 7}Z} 38.0% 2]

a9t 207%9 F71E RAHZ 2} 7.1+ 1.9~6.9
+1.9cm, p<0.001:2.9+0.9~3.5%0.8cm, p<0.
001). TVIE/TVIAH| & 38.9% 7} ZAsQ (2.7 1.
1~1.7£ 0.9, p<0.001), ACE 41.4% (29.2+ 8.0~
41.3+11.5%, p<0.001)7} %7}8t 2.1}, E/A/DFT
< nitroglycering % 799 vpA7tA 2 {9
gk ztolE Kol kth(Table 2).
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Fig. 3. The relationship between the changes of heart rate and diastolic filing time in atropine group.
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Fig. 4. The changes of the ratio of early to late filling velocity according to the changes of heart rate.
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Fig. 5. The scattergram is early to late filling velocity ratio normalized by the diastolic filing time after atropine
administration.
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Fig. 6. The changes of the ratio of time-velocity integral of E & A wave according to the changes of heart
rate after atropine administration.
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Fig. 7. The relationship between the changes of heart rate and atrial contribution to diatolic filling after atropine

administration.
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Fig. 8. The relationship between the heart rate and diastolic filling time in all subjects.
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Fig. 9. The relationship between the ratio of early to late filling velocity and heart rate in all subjects.
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Fig. 10. The scattergram of early to late filling velocity ratio normalized by the diastolic filing time.
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Fig. 11. The relationship between time velocity integral ratio of E to A wave and heart rate in all subjects.
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Fig. 12. The relationship between heart rate and atrial contribution to diastolic filling in all subjects.

— 425 —



	199424030412.pdf
	199424030413.pdf
	199424030414.pdf
	199424030415-gray.pdf
	199424030416.pdf
	199424030417.pdf
	199424030418.pdf
	199424030419.pdf
	199424030420.pdf
	199424030421.pdf
	199424030422.pdf
	199424030423.pdf
	199424030424.pdf
	199424030425.pdf

