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Effect of Smoking on Performance in Sports
— Effects of Smoking before and after Exercise on Performance

and the Autonomic Nerve System —
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ABSTRACT

The purpose of this study was to investigate the acute effects of cigarette smoking on
heart rate, vagal-cardiac nerve activity at rest and during a short isometric work
(Experiment 1) and peak anaerobic power test of riding a bicycle (Experiment2), and
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of 8-19 days of abstinence from cigarette on the cardiorespiratory capacity (Voz, \}E,
HR, LA and vagal-cardiac nerve activity during the submaximal and maximal running
on a treadmill and at rest (Experiment 3), in healthy adult men. Measurements of
vagal-cardiac nerve activity were made at rest and during exercise by use of the
technique of spectral analysis of heart rate variability. Smoking provoked the following
changes; Heart rate at rest increased 1-22 beats/min. After bicycling peak anaerobic
power test, heart rate increasing before cigarette smoking were due to decreasing the
level of the vagal-cardiac nerve activity, and heart rate increasing after cigarette smoking
were reversely due to increasing the level of the sympathetic nerve activity. Abstinence
from cigarette smoking provoked the increase of vagal-cardiac nerve activity of levels
and consequently decrease of heart rate during and after treadmill running at almost all

- stages. However, Vo,, Vg and LA during submaximal and maximal running were

different from subject.

So we would like to suggest that smoking acutely increased the heart rate at rest , as a
result of reducing baseline level of vagal-cardiac nerve activity. After the shortest
bicycling anaerobic power test, heart rate increased as a result of reducing baseline of
vagal-cardiac nerve activity before smoking, and heart rate increasing after smoking
were reversely due to increasing sympathetic nerve activity. The abstinence (8-19 days)
from smoking reduced the heart rate and increased the vagal-cardiac nerve activity

during maximal and submaximal exercise and at rest.

2 B

AEFgeiE, BEEE W20K/H) 0bsiE
LB F2RRIC, BEICE 2L ERED
ERHEOES R (EBRT) L HEIEREIC X 5k
KAERRFNE T — B - % (EBRT) H50id
BB IEICEARAKTRORRO MLy FIVE
#% (ERI) 0.0 R BEMEDOTEBIKEN
DB OVWTHPICT AL EHHE LY. B
AR DTGB EIL LD B EEGITICE - T
WE Lz, 2O/R, BEZOHEEEL1~22
1/ 2E0, BAST—T A ML 50805
F 0 3B AT TR B BRAME OTEBI K DT,
BUE S I ISR B OB K ENE T Y IT X
5. $728~19 HOBE S X ZHRRLRKAT

DT Y=y THROLHEBERT 8, BIZEmME
DEFHKEEZED S L) BT 5. L, &
AR OBEATHEFD Vo,, Vg, LANDOFE
AL o TRE o7z, ABFERERD HBYEIC K
> TRIZE A AR LI & Z i G R0 5 75,
BRE 14 D ST RE ] D EEEFR B K87 — 7 R b T3,
RREAREOTEBKEOE T 1 12 X » TUHEEE
5. ¥/, BREOREIRKD S WITHRATE
T CEBHFCBYT, BRI BES
H, MARFET LI el E R o7,

&

jill]

FNAOIIIH A LR TFAFDH O, HE
DEERMIT—BRILKE, BLEXR, 7TrE=
7, HREE- a7 IV, YT UKE, EBR

FH v b AR—IEE Vol, 22



Physical and smoking characteristics of the male subjects(Exp. I ).

Subj. Age Height Weight Handgrip strength Smoking characteristics Exercise habit
(yrs) (cm) (kg) 30 % Max Duration Duration  No.of cigarettes  days/week
(kg) (sec) (yrs) smoked per day
E.S. 22 174 66.0 18.0 60 4.0 6 2
K.T. 20 167 57.5 16.8 60 35 10 6
O.T. 21 176 65.0 17.4 20 4.0 14 6
oM. 20 177 67.0 16.0 60 1.5 15 5
K.Y. 21 170 78.0 145 60 4.0 10 2
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2 Physical characteristics and performance of handgrip strength and
bicycling anaerobic maximal power before and after smoking(Exp.II).

Subj. Age Height Weight Handgrip Maximal anaerobic power Smoking characteristics
(yrs) (cm) (kg) (kg) Resistance No. of Power Duration  No. of cigarettes
(kp) peakcycling (Watts) (yrs) smoked per day
KY. 21 170 78.0  before  61.3 5.8 151 760 4.0 10
after 63.3 5.8 154 750
Y.N. 21 180 73.0  before  57.6 5.5 171 752 35 10
after 54.3 5.5 171 749
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3 3 Physical and smoking characteristics of the
male subjects before and after abstinence from
smoking(Exp. II).

Subj. Age Physical characteristics Smoking characteristics

(yrs) Height Weight Duration No. of cigarettes
(cm) (kg) (yrs)  smoked perday
Before Before After
Y.Y. 22 1685 580 580 0.7 20
M.N. 20 1850 750 750 1.5 20
HN. 40 171.0 60.0 620 20.0 23
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3 Changes in the heart rate and heart rate high frequency amplitude during the resting, smoking, and maintaining of

30 % of the maximum grip strength.
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#4 Performance and cardio-respiratory parameters at exhaustion on the treadmill running
before and after abstinence from smoking(Exp.IV).

Subj. Age Treadmill exercise Voomax Vg(STPD) RE HR LA at exhaustion
(yrs) prolonged duration(sec) ( ¢ /min)  (mé/kg-min) ( £ /min) (beats/min) (mM/L)
Y.Y. 22  Before 3.19 55.0 106.7 1.09 202 159
After 120 3.71 63.9 107.8 0.99 196 14.2.
M.N. 20  Before 4.30 973 122.6 1.10 183 128
After 0 4.15 55.3 114.3 1.09 178 14.2
HN. 40 Before 2.09 34.8 70.0 1.04 190 13.6
After 95 2.29 36.9 79.5 1.12 187 10.8

V()Zmax : maximal oxygen intake, VE (STPD): respiratory ventilation, RE: respiratory exchange ratio,
HR,,,,: maximal heart rate, LA at exhaustion: Lactic Acid at exhaustion.
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