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ABSTRACT

The cause of sudden death during exercise is one of the urgent problems
to be solved in the sports medicine field.

Recently, arrhythmia during exercise is considered as one of the main
causes of sudden death and some workers suggest increase of free fatty
acids (FFA) in the blood might cause arrhythmia with other factors.
Several reports suggest FFA can cause arrhythmia under some pathoph-
ysiological conditions and increase of FFA might be one candidate of the
arrhythmia. However, the detail of arrhythmogenic mechanisms of FFA
have not been fully understood in relation to other non-physiological con-
ditions.



In this study, we conducted following experiments to clarify arrhy-
thmoginic action of FFA. (@) effects of FFA on the E-C coupling of
‘the isolated cardiac muscles, @) effects of increase of plasma FFA con-
centration by heparin or Intralipid injection on the ECG of anesthetized
rats, (@ changes of ECG of the man during exercise in the various FFA
level. Following results were obtained.

(1) Oleic acid (9912#Eq/?) induced prolongation of action potential and
diminished the initial rising and plateau phase, and inhibited twitch re-
sponses. Spontaneous activity was not observed after application of oleic
acid.

(2) Increase of FFA concentration in blood of the rat prolonged P-Q
and Q-T interval of the ECG. This suggests FFA inhibits conduction of
impulse in conduction system. Arrhythmia was not evoked in spite of
very high plasma FFA levels. DBut the prolongation of action potential
cannot completely exclude the possible arrhythmogenic action of FFA,
with some other unknown factors.

(3) Rise of FFA levels during exercise in human blood which was ob-
tained from the woman with arrhythmia cannot increase the frequency of
arrhythmia generation, and FFA might not be the main factors to gen-
erate arrhythmia even though it increased in the blood.

These results were discussed from the viewpoint of possible role of FFA

to induce arrhythmia.
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# 1 Changes in serum total Free Fatty Acids levels. (¢Eq/l)

Experiment Before LA. 5min A 10min A 30min A |60min A Ex.
1 124.99 196.58 120.21 159.10 170.70 339.37
il 217.96 201.81 300.09 255.99 252.46 169.39
I} 234.67 331.37 430.59 547.73 209.15 270.62

I. A. : Immediately after exercise

A : after

%2 Changes in individual Free Fatty Acids levels. (¢Eq/?)

Cl4 C16 % C16-1 C18 C18-1 C18-2
Experiment I
Before 2.41 80.98 5.73 15.40 10.64 9.83
I A. 3.79 133.17 4.53 31.06 17.75 6.28
5min A 2.01 68.77 4.07 15.46 22.69 7.22
10min A 3.47 83.18 6.98 17.64 - 37.78 10.05
30min A 2.48 102.60 5.55 24.61 29.27 6.20
60min A 7.54 229.39 10.17 62.22 24.93 5.12
Experiment II
Before 4.00 110.70 6.88 36.72 37.83 21.84
I.A. 2.37 107.21 6.78 28.36 39.15 17.94
5min A 6.22 127.91 14.05 27.05 83.92 40.95
10min A 4.12 101.14 11.27 28.32 75.53 35.60
30min A 4.00 126.76 8.52 29.11 61.22 22.85
60min A 3.61 88.06 5.80 21.28 32.42 18.21
Experiment [
Before 4.47 93.67 8.79 19.55 79.82 23.38
I A. 4.80 148.35 20.49 36.48 78.54 42.72
5min A 8.83 171.22 24.71 34.87 127.17 63.79
10min A 12.02 254.94 31.11 52.37 166.17 31.11
30min A 2.02 80.99 9.87 19.97 . 74.25 22.03
60min A 3.41 111.12 23.48 21.17 79.90 31.53
C14 : Myristic acid C18 : Stearic acid
C16 :Palmitic acid C18-1 : Oleic acid

C16-1 : Palmitoleic acid C18-2 : Linoleic acid
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