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Physiological responses at rest and during work on the top of Mt. Fuji
for 4 days sojourn (2nd report)

Katsumi ASANO, Kou MIZUNO * | Yuji KIKUCHI * * | Kazuo KIKUCHI ™ * *
and Akira MATSUZAKA ™ ***

The purpose of this study is to elucidate the cardiac functions at rest and during work on
the Mt. Fuji. Subjects were eight male in aged 23 to 51. For submaximal test, pedalling on
Monark ergometer (50 rpm) at the mean load of 75 watt, 113 watt and 138 watt were succes-
sively performed for 4 min respectively. These aerobic work capacity and cardiopulmonary func-
* tion were performed at sea level before and after climbing and on the Mt. Fuji. Results were
summarized as follows:

1) Resting maximum venous outflow (MVOQ) in forearm at Mt. Fuji showed a significant de-
crease of approximately 60-70% compared to the valeus of sea level.

2) Sa0; during submaximal work on the Mt. Fuji showed a decrease of approximately 22%
compared to the values of sea level. .

3) Heart rate during submaximal work on the Mt. Fuji showed approximately 20 beats/min
higher than the values of sea level before climbing, and those values of sea level after climbing
showed 20 beats/min lower than the before climbing.

4) Cardiac output during submaximal work on the Mt. Fuji showed approximately 20% higher
than the values of sea level bofore climbing. Those values of sea level after climbing showed 20%
higher than the before climbing.

5) PWCizo and Vozmax estimated by Astrand nomogram showed a tendency of decrease
20-27% compared to the values of sea level before climbing and those values of sea level after
climbing showed a increase of 12-16% compared to the values of sea level before climbing, re-
spectively. From these results, it might be concluded that 4 days sojourn at 3,776m altitude
stimulate the sympathetic tone in cardiopulmonary function at rest and during work for com-
pensation of decrease of SaOz and a-v O difference in the tissues.

Key words : Hypobaric hypoxia, O saturation of arterial blood, Maximum venous outflow,
Stroke volume during work
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Table 1 Physical characteristics of subjects and work

load at three stages

© Subject  Age  Height Weight Load
(yrs)  (em)  (kg) (watt)
TL 23 167.0 62.7 100.0 137.5 162.5
K.M. 23 176.0 65.9 100.0 125.0 150.0
Ss. 27 175.0  74.6  50.0 100.0 125.0
NK. 33 168.0 59.3  50.0 87.5 112.5
KK 34 170.2  74.3 - - -
YX. 40 170.4  63.7 - - -
N.O. 45 169.0  66.4 - - -
KA. 51 168.0 68.0 - - -
Mean  34.5 169.3 66.9  75.0 112.5 137.5
S.D.  10.3 50 5.4  28.9 22.8 22.8
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Fig.l  Protocol of the experiment.
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level and Mt.Fuji.
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Table 2 Mean and individual values in resting stroke volume and maximum venous outflow (MVO)

at sea level and Mt.Fuji

Subject SV(ml/beat) MVO(ml/100ml tissue/min)

Pre Dayl Day2 Day3 Post Pre Dayl Day2 Day3 Post
T.L 70.4 74.4 87.1 85.7 82.5 4.8 4.0 8.7 7.5 15.2
KM. 82.3 59.8 48.6 51.1 84.6 17.7 9.9 2.7 5.5 12.0
SS.  56.5 45.3 37.5 41.3 40.7 13.1 8.8 15.5 20.6 15.5
NK.  60.8 51.8 48.2 66.0 78.9 17.5 4.9 7.9 7.9 8.9
KK. - - - - - 13.1 10.2 8.8 10.2 12.3
YK. - - - - - 4.4 3.7 4.2 53 6.3
N.O. - - - - - 28.0 4.5 10.4 7.8 20.4
KA. - - - - - 26.1 2.3 6.0 15.1 12.0
Mean 67.5 57.8 55.4 61.0 71.7 18.1 6.0 8.0 10.0 12.8
SD.  11.5 12.5 21.8 19.3 20.8 5.8 3.1 4.0 5.3 4.3

Table 3 Changes in cardiopulmonary function during submaximal work and aerobic work capacity

at sea level and Mt.Fuji
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Fig5 Changes in SaO; at rest, during exercise and recovery in sea level and Mt.Fuji.
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Fig.6 Changes in HR at rest, during exercise and recovery in sea level and Mt.Fuji.
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Fig.7 Changes in pulmonary function at rest and during exercise in sea level and Mt.Fuji.
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Fig8 Changes in cardiac function at rest, during exercise and recovery in sea level and Mt.Fuji.

HEFRBRMBEIRH2ER L -bDEELLN
5o

Kz, WHEICBIT2EHRMINE (Q) BE
2o, BINFEHEICH Lig20% (2 ~ 3 4/%)
DEELZEMERLTWS (Fig. 8 ), = DM
133,800mDEHIZ 2 ~ 4 HEERORKTE
By (50~125W) o Q25 FHhoEIzxt L20% D
AR % 3535 L 72 Klausen O£ & 1313 —
Bt b 77, Stenberg et al. %2 % 4,000mAH L
ETORNRERORKTIER (100W & 150W)

IZBWT2%DQOEMEHE LTV 5E, Kt
EKBETESHFEO QMMOMEEIZOWTIL, &
PaO, JI O A M P RAR A EH T 2 BT
SEMPHEME b 7259 & ¥ % Black et al VD
$6i% &, McGregor et ol W ORMBEHBHBKDQ
WMOEED?S, KEEBRETOEBEICZL D
PaCO L TS QM E S 3 5 W et 2 % ¢
% Stenberg et AP DOEFHLEETERV, 5
|, Harrison et al." & Nahas et al.'??i3 Sa0, 7%
T5%ITET D EQAEHBREMTHEL, &



— 176 —

0.60

0.55 -8-pre
-A- at Mt.Fuji
0.50 ~O-post

0.45

PEP/LVET

0.40

0.35

0.30

0.25

0.20

*; p<0.05, *3; p<0.01 vs pre value

@4

0 6

Rest Exercise

Fig.9

20,
18]
16.

14

RPE

124

10

5 (min)
Recovery

Changes in PEP/LVET ratio at rest, during exercise and recovery in sea level and Mt.Fuji.
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Fig.10 Changes in RPE during exercise in sea level and Mt.Fuji.
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