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The Effect of A Meal on Cardiac Function in Healthy
Young Men Evaluated by Echocardiography

Byung Joon Lee, M.D,, Tae Joon Cha, M.D,, Young Gon Kim, M.D,
Yong Ho Ko, M.D,, In Gueon Jung, M.D., Jaec Woo Lee, M.D.

Department of Internal Medicine, Kosin Medical College, Pusan, Korea

Cardiovascular changes has been reported during eating and digestion. Experimental studies
showed an early rise in cardiac output during eating which was attributable to an increased
heart rate. This changes reverted to baseline valuse at the end of eating

To investigate postprandial cardiac functional change, we studied 20 healthy young men(ave-
rage age 27 years) noninvasively with BP measurement, electrocardiography and M-mode echo-
cardiograpy before, 30 minutes and 3 hours after a lunch(600 Kcal).

There was no significant changes in mean blood pressure after eating. On echocardiography.
diastolic and systolic left ventricular internal dimensions were 49+ 04 and 3.1% 04cm before
meal and 49104 and 29+ 03cm 30 minutes after eating. There was an average increase of
9% in cardiac output 30 minutes after meal. Fractional shortening was 364% 64% before meal
and 404+ 6.1% (p<<0.05) 30 minutes after eating. Ejection fraction changed from 73.5*79%
to 782+ 6.3 % (p<<0.05) at postprandial 30 minutes. Myocardial contractility index assessed by
the ratio of systolic BP to end-systolic volume was 4.3+ 1.6mmHg/ml before meal and 5.3+ 22
mmHg/ml 30 minutes after eating. Peripheral resistance index as the ratio of mean blood
pressure divided by cardiac index changed from 2.536% 1.120dynes * S * cm~Y/m’ to 2.048% 472
dynes * S * cm ™ */m” at postprandial 30 minutes. Electorcardiographic study revealed no changes
in ST segment, T wave and heart rate after a meal.

In conclusion. the increase of cardiac output after a moderate meal in healthy young men
was associated with an increase in myocardial contractility and a decrease in peripheral vascular
resistance.

KEY WORDS : Meals * Cardiac function * Echocardiography.
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volume ; ESV)-& PomboZA|!Ve g Tt &
18] Alut&FA 5= (stroke volume index), A4
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Table 1. Formula for calculating indices of left ventricular function and peripheral resistance index

End-diastolic volume index(EDVI)
End-systolic volume indes(ESVI)
Stroke volume index(SVI)

Cardiac index(CI)

Ejection fraction(EF)

Fractional shortening(FS)
Mvocardial contractlity index(MCI)
Peripheral resistance index(PRI)

LVIDD3BSA(ml/m?)
LViDS3BSA(ml/m?)
(LVIDD?-LVIDS®)/BSA)ml/m?)
(LVIDD3-LVIDS?)/ X HR/BSA(ml/m?)
(EVIDD®-LVIDS?®)/LVIDD*( %)
(LVIDD-LVIDS) X 100/LVIDD( %)
SBP/ESV(mmHg/ml)

80X Mean BP/CI(dynes + S + cm™~3/m?)

LVIDD : Left ventricular internal dimension in diastole, LVIDS : Left ventricular internal dimension in systole,
BSA : Body surface area, EDV ! Left vetricular diastolic volume, ESV : Left ventricular systolic volume, HR
. Heart rate, SBP : Svstolic blood pressure, BP . Blood Pressure
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Table 2. Changes of blood pressure

Before meal After 30 min After 3 hours
Systolic BP(mmHg) 120.0+12.8 119.7£ 11.8 119.1+ 10.5
Diastolic BP(mmHg) 7421+ 14.0 71.0+ 10.9 73.0%+ 14.0
Mean BP(mmHg) 89.2+12.9 87.21 10.7 89.4+ 14.7
Meant S.D.
Table 3. Electrocardiographic findings

Before meal After 30 min After 3 hours
Heart Rate(beats/min) 65.1 +13.9 652 £ 8.1 63.1 £ 5.8
PR Interval(second) 0.16x 0.02 0.16 0.02 0.16+ 0.19
QRS Interval(second) 0.09% 0.01 0.10+ 0.01 0.09% 0.01
QT Interval(second) 0.38+ 0.03 0.38+ 0.02 0.38% 0.02
QTC Interval(second) 0.39+ 0.02 0.39+ 0.02 0.39+ 0.02
P axis(degree) 52.1 £23.8 55.3 £ 16.1 52.3 £225
QRS axis(degree) 63.3 +20.7 659 175 64.1 £21.1
T axis(degree) 489 +12.3 514 £11.5 495 + 147
RV5(mm) 19.0 £ 4.0 180 £ 4.0 19.0 £ 4.0
SV1{(mm) 120 =+ 5.0 11.0 £ 5.0 120 + 5.0

Table 4. Electrocardiographic measurements of left ventricular dimensions and volumes

Before meal After 30 min After 3 hours
LVIDD(cm) 4.9+ 04 49+ 04 49t 04
LVIDS(cm) 3.1+ 0.4 2.9+ 0.3 3.0x 04
EDV(ml) 120.7% 32.7 119.0% 26.8 118.81+26.8
EDVI(ml/m?) 67.5+17.4 66.71t 14.4 66.5+ 14.4
ESV(ml) 3141 10.4 257+ 8.5 27.8% 9.1
ESVI(ml/m?) 176+ 5.8 1441 438 156+ 5.3
SV(ml) 89.3+29.2 93.41 23.7 91.0+23.6
SVI(ml/m?) 4991 15.5 52.1+12.8 509+ 12.2

LVIDD : Left ventricular internal dimension in diastole, LVIDS : Left ventricular internal dimension in systole,
EDV . Left ventricular diastolic volume, EDVI : Left ventricular diastolic volume index, ESV : Left ventricular
systolic volume, ESVI ! Left ventricular systolic vourne index, SV ! Stroke volume, SVI : Stroke volume index.
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2 Aol whE F el Wt H o] AAev)
Aoll= 89.2+ 12.9mmHg R 3L 2 A} 3 3087} 3417
Fole Z+2t 87.2£ 1079 89.4% 14.7mmHgE A%
300l Hd et #AavE AJL, 7] g
471 = A% 3080 #Za o 2y
o590 Fae FAITHA FAAL N tHTable 2).

AukEae] Wske A ded £9F 65.1113.990 4
A 30%0) ZAH3IYE W 652181 FE 34

Ztoll= 6311582 A& 3A17t A thh ZHASH
Rov FARH oz fode N Table 3).

2159 A=A ¥l PR 3HE, QRS 7HE,
QT 3HA, P axis, QRS axis, T axis, V5] 4] ¢] R1}9]
271, VI A 2 sate] 7] Fo] Z+z} A% 3083}
A 3AI T A Aol vl o8t Ut AL
ARy, 15oA 2ze] PRIEZO] 0.20% 0 A
2% 308 = 0.20% 4% 3A]7Hd & 0.22% 2 PR
A o] AF 3A 7k AE Bt AU TH(Table
3).

— 978 —
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Before meal - After 30 min ~ After 3 hours 5.9+ 1 9liter/min. A% 30E 0] 6.4+ 1.9liter/min

Fig. 1. Left ventricular End-Diastolic volume(EDV) and o2 99 Z71€c} e o)E9 Zrle £
End-Systolic volume(ESV) before and after a 4 fo4de AATH(Fig 2).

Meal.

Fractional shortening& 27 o] 36.4% 6.4 % ol A}
B L . A% 3080 404161%2 Fo5A Zrhsigch
Stroke Volume (p<0.05). BEAFE A A 78.5£7.9% A 2]
Cardiac. Output F 30l 782+63%2 feldtA FlEATH

:'E; ’g (p<0 05)(Table 5, Fig. 3).
: g 27 ¥e £37) 8H02 oy 7@
S 90 1 ‘Gé; M:L'“Zzn 2= AAdE 4.3+ 1.6mmHg/mlo] A
% g A% 30%e] 53t22mmHgmlz Z715A1, ¥
” 28 AAFE UrolN 78 BaARAsE
212 2,536.0% 1,120.0dynes * S - cm™%/m2o A 2,
g | Py 048.0% 472.0dyne * S - cm~¥/m?e. 2 43 Hd-

Before meal  After 30 min After 3 hours a8y olE9 ‘éi}t— %‘73]'5-}'}\0} frelAdol 3}12}\‘;}

Fig. 2. Suoke volume and cardiac output before and (Table 5, Fig. 4).

after a meal.

| oF
ANzxeae g &33% 337 9D £27)9 F44
WAL A= 4.94 0.4, 3.1+ 0.4cm 213 305-0)) 19291 Grollman!5)o] 2JA}% Alubzeko] =7}
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Table 5. Hemdvnamic bata before and after a meal

Before meal After 30 min After 38 hours
CO(l/min) 59+ 1.9 6.4t 1.9 6.1+ 2.0
CI(//min/m?) 3.3+ 1.0 3.6t 1.0 3.4+ 1.0
FS(%) 364+ 6.4 404+ 6.1* 388+ 6.0
EF(%) 785t 7.9 782+ 6.3* 76.5% 6.2
MCI(mm Hg/ml) 43t 1.6 53+ 22 49+ 23
PRI(dvnes + S « em™>m?) 2536.0% 112.0 2048.0% 472.0 2232.0+ 592.0

CO : Cardiac output, CI : Cardiac index, FS : Fractional shortening, EF : Ejection fraction, MCI : Myocardial
contractility index(SBP/ESV), PRI : Peripheral resistance index(80XMean BP/CI)
*p<0.05, compared with before meal
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Fig. 3. Left ventricular ejection fraction(EF) and frac-

tional shortening(FS) before and after a Meal.
*p<0.05, before meal vs. after 30 min.
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Fig.4. Myocardial contractility index(MCI) and peri-
pheral resistance index(PRI) after a Meal.
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