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Ventilatory response to carbon dioxide in sprint swimmers
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This experiment was designed to obtain further information concerning the difference
between swimmers and untrained subjects with respect to ventilatory response to carbon
dioxide.

Subjects were 17 male swimmers (sprint), aged 18,9+1, 2 (SD) years, and 10 untrained
male students, aged 19,9-41.2 (SD) years, respectively.

The ventilatory response curve was determined by the rebreathing method described by
Read. This determination was conducted twice for each subject on separate days. It was
found that the mean slope (4VE/dPaco,) of the first and second measurements were 1, 8541, 07
and 1,8141, 14 //min-mmHg, The correlation coefficient between both values was 0,898
(P<0,001), Accordingly, the mean value of duplicate measurements was taken as the slope
of ventilatoty response to CO, of each subject. In this study, the average slopes of the
ventilatory response curve to CO, were 2,03+1.40 (SD) //min-mmHg for the untrained
subjects and 1.711+0.75 (SD) //min.-mmHg for the sprint swimmers, respectively, with
difference being statistically not significant.
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Fig. 1 Diagram of experimental set-up.

Table 1 physical characteristics of subjects.

(swimmers)

. . Record Train-

No. Subi. (e85 e (ke (100m) Bvents oog

. * (years)
1. T.S. 22 180.0 63.0 65”0 Bu 2
2. K.T. 21 180.0 77.0 63”0 Fr 8
3. M.I. 20 179.0 68.0 7776 Br 6
4. Y.S5. 20 178.5 76.0 66”0 Fr 4
5, M.I. 20 177.0  70.0 8270 Fr 5
6. T-N. 16 174.5 63.5 59”9 Fr 4
7. K.T. 15 172.5 58.5 66”3 Ba 3
8. Y.I. 16 172.5 63.0 62”2 Bu 4
9. M.S. 20 172.0 58.5 73"0 Fr 4
10. I.S. 21 171.0  56.5 90”0 Br 2
11. Y.S..18 171.0  63.0 7170 Ba 10
12, Y.H. 20 170.0 73.0 70”0 Ba 11
13. T.Y. 18 169.0 60.0 64”0 Fr 5
14. A.T. 18 168.7 64.0 62”3 Bu 5
15, S.M. 18 168.0 57.0 65”3 Me 10
16. M.T. 18 168.0 56.0 71"5 Br 6
17. S.K. 20 168.0 96.0 62”3 Fr 6

Mean 18.9 172.9 64.4 5.6

+SD. 1.9 4.4 6.6 2.7

% Fr: Freestyle Br: Breast
Ba: Backstroke Me: Medley

Bu: Butterfly

(controls)

No.

1. K.M. 19 177.0 58.0
2. T.M..21 176.0 63.0
3. T.S. 22 175.5 62.0
4, M.O. 19 173.0  69.0
5. A.Y. 19 171.0 59.0
6. I.1. 19 170.6 57.5
7. T.K. 21 169.5 57.0
8. T.B. 20 165.5 60.0
9. M.F. 20 165.0 57.5
10. T.H. 19 160.0 52.5

Mean 19.9 170.3 59.6
+SD. 1.2 5.5 4.4
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Fig. 2 Ventilatory response curves of the sprint
swimmers (lower) and untrained subjects (upper).
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Fig. 3 Comparison of the first and second determi-
nation of the slope (4Ve/4Paco,) of the ven-

tilatory response to CO,.



478 Bulletin of Nagoya Institute of Technology Vol. 30 (1978)

H21x, HEREORBTA-BRIEILEHBEELRL
b DTHD, CO T BETHIT, ZoEEHMED
ERILSIT CO4r E (Blh) X3 288 (I
) ok, Tihbb, EEOEE (slope=4Ve/4Pacoy)
THEhT o LnNTE S,

Christian & Lambertsen® (1960) 1= X hui¥, & b0
REET A-BIBIGEHBIT 4 DOX 4 FHET B
ERTEBZLBNTUNBD, B2 TRLICL K, &%
B QLT MROMECTH e Y AAZENE DL D,
Lal, —RAEREEFELETS L, KEKEFOH
B, NITVFEPAIT ENRNnB (K 2), —MHc it
CO, pEMHAT S Lz, BIEDIHEML T B,
Wi ORI TR CEREGRE AR, EHHEED CO,
X B RS R KD,

3k, £EFEO1IEALE2EEOREBT AT
BISEHMOMER (4Ve/dPacoy) R HE LI b D TH B,
1HECHBLRIERE 2EE O TR LITEELBERN
Db itz Tibb, B COMBIFRE(7) L 0.954
(P<0.001), ZKEGEERCIX r=0.857 (P<0.001), £
fi & LTIz #=0.898 (P<0.001) THw7e(H3), Fis,
&WBEO 1 BE & 2 EEOEFOFBHMHEZ, 18511,
07 (SD) & 1.81+1.14 (SD) &ich, MEOMIER
RENRBDONAI T, Lo, AR TIZIE
B & 2@ B oEfoOFEEYEHEREOEME L,

#2101, FRMECHLNIKEKEFORBY A- B
ERZHBOTEEMNEEAMCR LI OTH S, E
2CRLIcE 5L, CO, imHdaREMIZ, THIEDd
B, Wiz~ 2754, FkE, BBEBEOETH o7,
ik NTo k BT, K, BLieki) s —nicEE
X R Y, A r—2T Lk o5 THEIMIH EN D o,
BRI D AHEHTHD LWL B THD 5, Lick
o Ty KEGEFIZ, diver gz & MRIC FICBE 7 CO,
CHLTW3L0EELLNS,

B EBEAP (1975) 13, 26m ¥ JHAALE — PTG
ORI OCTHRELCHEH, ZOFREY 1458

EICRET 5 &, HEECIL3s. 9E/ %, ik Cii2s.
9fEl/ %, HUkH39E /5 TH ot

P EDHERND, BHEFORBT A-BEEE L
BROBERO—FBE» o BERELT, KEkFOEZLL
BESABHELTHS k5 icBbhs, Lalksb, o
HEZBL T, BHICE DAY~ FRERD, BRED
BB LD Enb, SEOMELHIAULL S
THH 5,

£33, AERBIV, ZhETHEIhT—BAL
A=Y BT ORERO RBT A-BIBEICE RO
RuxELoid O Ths2591D Miyamura 59(1976) 1%,

Table 2 Mean slopes of classified swimming events.

Swimming events Mean slope

freestyle 1.3550.54 (n=7)
breast 1.7370.23 (n=3)
butterfly 1.85+0.43 (#=3)
backstroke 2.21+1.61 (n=3)
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Tale 3 Mean slopes (AVE/APACOZ) of ventilatory response curve to CO,.

Control Sportsman
Bytne-Quinn et al. (1971) 2.02 (n=10) 0. 94* (cross-country skier, athlete, swimmer, #=13)
Godfrey et al. (1971) 2.05 (n=7) 2.36 (athlete, n=7)
Rebuck & Read (1971) 6.52 (sprint swimmer, #=2)
Miyamura & Honda (1976) 1.86 (#=14) 1. 12* (marathon runner, 7#=10)
2.03 (n=10) 1.71 (sprint swimmer, #=17)

present study (1978)

* significant differences at 1.0—0.1% levels.
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