O000ooOoOoO oVol. 17 ONo. 1 (2007 O113-119

0 ™

O00000OoOoooonoospO,dnd
Jogooouood

O Mo mooo*® mooo* mooo*

U oo

000000000 00000000000 Acute Mountain Sickness ; AMSOOOOOOO0OO
0000000 OoUuUoOooooouuoSpO000DUOU0O0ODOOUDUOOUOOOOOO
gooooboboboobooboobb oboboboboobobobboobboboboobooboooooo
00o0o0o0ooDooooooooooooooool,77féemO 00000000 OOOOODOOO
0000000000 oooooSpO, 000 AMSOOOOOOOODOUOUOOUOUOOOOUOOQ
0000000000000 o00ooogooboooogoo2600001000011000000000
00000000 SpO, 0000000000000 OO0O0OO0AMSOO0O0O0O0OOOOOOOO
0000000000000 00000 88.8+11.8bpmM beats per minuteOO OO0 000000
0 101.2+19.3bpmO0 00000000000 p<0.050SpO, 0 00000000 91.44+2.0%00 0
0000000008214+6.5%00 00000000000 p<0.05AMSOO000O00O0OO0OO
DDDDDD/DDDDDDDDDDDDDDDDDDDDDDDDDDp<0.05D]DDDDDDDD
D00000oooodo SpO, 0000000000000 0D00D0O000OU0ODODOn dSpO4
oo obbooboo0 oo ooboooDooboo
000000000000 0SpO, 000 AMSOOODOOOOOOOOO0OO0OO0OOOOOOOOOO

gogpooobobobbooboooogooboboon

g a

0000000000000000D0000 Acute
Mountain SicknessO AMSOOOOOOOOOOO
00000000000000000000O0oo
0000000000000 oooooooooo
000D0D00000000000D00ooon
0000000 O00o0o0ooooooooooo
oool3¥pAMSOO0OO0DDODOOOOODOO
00000000oDoO0Dooooooooooo
00000Y00000000000000000
0000000000000 000D0ooonoo
0000000000000 00Do0O0o0oonoo
0000000000000 SpO,00000 000
000000000Do0OoO0DooooooooD
0000000000000 00DDDoooonod
0000000000000 0D000000000
ooo®o

oooooboooOoooobooooooooo
0000000000000000000000 Y0
gooboobooooooooooooboooooon
ooboDbDoOOoDbOO0obODbDbOOoODOOOoDOobooo
oooooobpoooboboooboooboooo g
Doooooooooooo®o

SpO, 000000000 U0DOOOOOOOOO
coooooobooobObooboooooOOoDo oo
gboooooobocooooooobooooooo
gobooooooOooobOoocobobOoooooooon
00000000 ooooooooSp0, 0000
O00000OOo AMSOOOOOoOoooooooo
OOoO0000o0oOooooo®o

coooooooooooboOoboooonoono
0000000000 ooAMSOOOOO 01993
gobbooboooooooboobboOoDbDOon
00000000000000%®00000000

x1 00000000000 MOo0o0o0000 mooo00o0 200000000000 MOOOOOOO0 MOOOOOO O
x3 00000000 MOo0o000 mMoo000 400000000 MOODO0OO0OO0 mMOoOO0OO

000000 moovol-0193 MOOOO288 DOoOOOOOO

E-Mail: w63040050mw.kawasaki-m.ac.jp



114 U gbobooboooboboboooo

O000000AMSOOO0OOOOO0OO0OOOOOO
ooboooooooobooo
opooOogoopoooooO3,7remO0OD0O00O
0000060%0480Torr 00000 00O O20
00 P40, 00060Torr000000O0OOOOO
ooo1rR%uU000 0. 00b0000DoODOooOO
000oO0oO0ooooooo O,0000ooooog
00,00008Sa0,000000000D010%00
000000000 ?0000000000000
ooboooooooooboOobcOooooOoooooon
O000000o0oo0ooo0o0noo4,000mO
oooooocOooOobooooobooboooboooooo
gooooooobooOoOobObocOoOOoOOoOoooon
000000000000000SpO, 000 AMS
oooooobooboOOoooooooooboooo
ocoooooobooboooon

g a

1000

oOooocooooooo2emMmO0100MmO1100
O000MO0oo000mOas30.1+£16.400 means£SD M
00165.3+7.9cm [ 060.4+6.5kg0 000 000
ooboooooobooboocoooboboooooo
oooooooobobooo
2000000000000

opoooOoogooi18o 8oloooooooon
oooooo2300mddd0oOooo8O0000OO
ooooooo3,10bmbo00 4000000000
oooooooo3,mremO000O0O00O0OCOOO
ooooooopDoo 3gpoooooooobogog
goooooooooOobobOoOoooooooon
AMSOOO0DOO0OO0ODO0OO0O0ODO0O0O0OO0OODODOOOOO
O020mg000000OCO0O0OOODOOOOOO
SpO, 0 00000000000 SAT-21000000
goooobOoooOooOOmOoOobOOOoOoOoon
goooooooooooooooooooooann
cobooOooooOoooOobOooooooooooon
000 AMSOOOOOOUOO0ODOUOODOODOOOO
O0AMSOOOOODOOOOODOOOOODOO
OooUooooooAMSOOOOOOOoOOOO
gbooboocooooooOmoooocooooann
gooboobooooooooooooooonooon
goooooooooobooboobooobooo
ooooom@moooooooobooooooboDOo
200000000

300000

000000000 £ 00000 means£SDOO
O00ooooooo SpO. 00000 DO0OO

002000000000000D0000000OO0
00o0Doo0ooooDoo17y0o0o0oooooooog
gogobooboooboooboooooooga
0000000000000 00000 Bonferroni
00000000000 000000000 5%0
0000000000 O0oooOOoood SPSS14.00
goboooboooo

O g

100000000000000000

SpO, 000
0l00oo0oO0ooo0oo0ooDooooooo
000000000000 Oo0oooooao
75.9+9.5bpm 0000000 88.8£11.8bpmO0 O
099.34+14.5bpm 00 0000 101.24£19.3bpm 00
00000104.0£136bpm 0000000000
94.24+8.6bpmO0 00000000 000000000
0000000000000000000 p<0.0500
000000000000000O000oooon
0000 p<0.050

020000000000 Sp0,00000000
Sp0O, 000000000 00096.9+1.1%000
000091.44+2.0%000084.6+£5.8%00000
082.1+£6.5%000000091.4£2.7%00000
000009.2+41.5%0 000000000000
000000000 00000000000000

Op<0.056@O0000000000ODOO0O000O0

gooOoooooooooooobouoooooog
p<0.05010]
20000000000000 AMSOOODOOO
030000000000 AMSOOOOOQOO
D00 MO0 O0000O0 00000 00 00.00+0.000
0000000.06+£0.2400000.76+0.970000
001.24+1.0900000000.4140.94000 00
00 000018405300 000000000000
00000000000000000000000
0000000 p<0.05000000000000
0000000000000 0000000000
0000 p<0.0500 0000000000000
00 00 00.00+£0.0000 00000 0.124+0.3300
000.29+0.69000 000 01.00+1.2200 000 0
00.71+0.92000 00 00 00 00.4140.620 0 0
DD]]DDDDD/DDDDDDDDDDDD oo
000 O000o0.00+£0.0000000000.124+0.330
00004706200 00001.00+1.1100000
0005240870 000000 00 00.124+0.330
g0oooo0o0oooo0ooooooooobooooo
Oo0ooooooooooooooooooog



O000oOoO0opoooooooSpO, 00000000 DOO0OODO 115

130 . _ o
[ ¢ R ml
— .
120 | . X
| X
110 |
= — X
§ 100 |
! L
90
=
2 80 |+
| 1
70 | L » .
60 LA AEATFWE 1)
(F40) 74 B ZLAT E g (T
— Q1 —— T —
B E IS
01 0O000O0O0OooooooooDDo
00 p<0.05
E—
\7":? - X X : T
100 g‘%i y X =
—— X -
95| o ' ®
90 -
S 85+
o
D
80 -
75 & .
- ¥ -0
70 '.u. 1 ~ 1 — 1 1
%u-lﬁl] J\ 18 E-Fu-”ﬁ -FIJJ%
CF#) 5 &8 2L E+WILTE (FHb)
— 2| Lip% e Tl
B EIZ

02 0000O0oO0O00O SpO000

00 p<0.05

p<0.0500 000000000 00000.35+1.000
0000.53£0.80000 0000 0000.124+0.330
gooao

O O

000000000000 D0D0000000000
00O0203-DPEAO0O0O0O0O0O0OOOOOOOO
000000000000 000000000000
0000000000000 o0oooooooo
OooooDOoo®ooo0oooDOoooooon
00000000o0000ooOoooooooooo

00000000000000000000000
00000000000000'g Sp0o, 0000
oooooooooooo Sp0o,0000n0m
00000000000000000000000
ODoooooo 2 ggoooooon 3
0000000000000 00O0ooDOYWoo
0000000oooo Sp0, 000000000
00Sp0O.,00000000DD00000000O
YoshinoO ' 0 SpO, 0000 20 3-DPGO O
000000000000 00D0O000ooo0onO
0oooooo Sp0,0 0000000000000



116

U gbobooboooboboboooo

3 - — % — ) 3r
— % —
2t ot
5 X
X Tr i,ﬁ 1+
= i
i S
0L :'E ot
-1 . : . . .
3. -
s — X
N2 N2
H#1 mn
N\ K X
FoL TR AT fo 7+
X0 s
500 T
Lol Bol
£
-1 ﬁul_l"“ . . . ﬁi;g 1 - ﬁclll-* I I 1 £*I¢~E L )
All N&B N Bl AN=1=| =y
¥ Tl F Tl
($m%eg mau R (¢ﬂﬁeg L S,
AT WTE (FE#h) ZLLIAT WTE ()
F— 2w ——FLss — F— #wes —|-FleE |
RIE ST I HAT
03 000000000 AMSOOOOOO

00 p<0.05

000000000000 O00o0ooooooooon
ooooooooooao
0000000000mMO0000000 Bp0,
00000000000000000000000
000000 O0ooo0oo0oo0o000000o0oooon
0000000000000 o000aSp0,0000
000000 O000000000ooooooon
00000000000000000000000
00000000000000000000000
0oooo-®gCuwrand P 00000000
0000000000000 o0o0ooo0oooon
0000 HuichoD 290 000000000000
00000000000 000oooonooooo
0000000000000 00DoDo00ooDoo
000000000000 D0O00D0ooooDoo
000000000000 0000000 SpO, O
000000000000 D0000oooonoD
0000000000000 00D0000DO0
0000000000000000000Sp0, 0
ooooOooo?ooo000000nooooo
0000 Sp0, 00000000000 M-1¥00
000000000000
000000000000 000000000
000000O00000D000D0000oooon
AMSODOOOOOOOOOOOOO%0D000

00000002400 4000000000000
000oooo Sp0,0009%0%00000000
0000002000000 000000000
0000000000000 0200000 1000
0o00OooOoooooo SpO,000070%0 0
00000000000000000000000
0000000 O AMSOOO0O00O0O0O000O00
00000000 O0o0o0o00000 Sp0, 0000
00000000000000000000000
ooooYooooo0o0Do0ODoOooooooo
0000000000000 Sp0, 0000000
0000000000 000000D0000000
0o0o00O0ooOooooDoooono
000000000 oooooo AMSODOO OO
02,500m000000000000O0O0O0?20
0000000000000 AMSOOOOO0O0O0O
0000000D00000000000000000
000000000000 D000000000 D00
0000000o0oo0o0oooooooooooon
000000000000 00000000Onag
000000000000 000026000000
000200000000000000000 AMS
00000 O0oo0oo0o00000000000000
000000000000 000000AMSOO
0000000000o0o0ooo0ooooooooon



000000000000 0SpO, 0000000000000

goooodooobooboboooooooood
oobooooooooobooobooooooon
goooooooboooooooooooood
0000000000 o0oo AMSOOOOOO
0o0oOoo SpO. 00000000000 OoooOO
AMSOOOOOUOOOUOOOOOOOOoOoOoOoOoo

o 0 O

ooboodooooooooooooooooan

117

SpO, 0000000000000 O0DOODOOOO
SpO, 000 AMSOODOOOOODDOOOOODO
AMSOOOOOODOOOOOO

gooooooooooboooooooooooooo
gooooooooooooooooboooooDooboobooOooo
gooooooooooooboooOoooooooooo
01Boo00oooooooooboooooo

B AMETHW:=AMSR a7 Rk

[AERA=7]

MER (5 - &)

i ( )
gE ) cm
FE ( ) kg
OFHY

0: &< 720 1:8VEHRE 2 T5%E DR
3IEWEER 4: 0O TRBRLEZZELARWVIFEEDDEN

Ll HAEH N&EH _— HAEH BRI
(T4 b=s2) (85 L) (105 o (F LB (BAH)
O L BRIk

0 : BEKE 4T 1: WO H DX D ITITRERAENRN

21 AOWVTEBKINENL
41RO EeOE, MR, B

3 NI E DDA EL

LT HAH A& H . A H LI
(4 b=22) (e L) (1) B CF i) (R A1)
OWEL, RO/ £, Sbox

0: Fo/=< B 1:DLELD 2: 13- &kl D

3 HEWICHMIE LD 4 ETHOELELE D

Ll HAH NEH - HEH ENIES
(4 b= 2) (5 L1 ) (i 718) B (FIL1) (RAH)
OWEIRREE

0: RIS ZRL, IR 1:HEIENIH-
3 FREIRN Ao T

2 ATENHRED, KRR T

4: L THO L a<IBhenoTs

NEHR
(RIS

B LI &R

(74 h=2A) CE[L11E)

TAH LT
TH -
R

(R g (




118 U gbobooboooboboboooo

O oooom

1000000000000000210617-6200 19890

200000000000 susceptibility 0000000000 0O36083-97019880

3000000000000 00O000D0D00DO0O00D 000000 DODO0ODO000DOO0OO0DODO0000OD0OOOO 0220
1098-11030 19840

4000000000000000000000D0O0O0ODODO0ODODODODOO0O0O000000D000 035026-29019840

5000000 0USO000D000000D000—0000000000000120072-88019870

60000000000000000000005,67mO00000 SpO, 0000 D—SpOg/DDDDDDDDDDDD
0—00000000 5 2000189-1980 19940

0000000000000 0000000000000000000000000DO00ODODO0O0O00D0O19059-680
19990

80 Roach RCOBatsch P and Hackett PHO The lake louise acute mountain sickness scoring system O In(J Sutton
JROHouston CSOCoates G edsU Hypoxia and Molecular Medicine O Burlington OQueen City Press0265-2710
19930

ojjo0opoOoOoOoOOooOOo0O0OoUOooOoDoOOCOObOO000O0O0o0DOoOoOOOO00D000DODODOO OO0 OOOOO
00000 80108-118019880

1000000000 JADOOOOODmM12000000000000000000O0O O114-136019900

l10gfjoopoooooooooooooooooooooOooooOoOoOo0oOoOoOooOoDOoUObOOoCODOOODOOOOO
000000000 o10091-98019900

1200000000000000000000O0000O0000O000OO000DOO0O0OODOODOOOOOOO0
0000000000000 0o0o0oOoooSpO.00000000000U00UDBHTOODOOODODOOOOOOOO
120123-1360 19920

BO00O00ODO0O00oOOooOooOO000odoooo0ooO0oDoDOooOOooD0oDOoDODO0DLDO0OO0DOoOD0000o0ooOOoDbOoooOooO
0000000000000 Sa0, 00000000 0100181-18900119900

4000000000000 0000000000000DODDODoODOODODDOO0OODO0O00OOOOOO00oDOoOoODOOOOn
0000000120177-181019920

150 Yoshino MO Hayashi R and Katsumata YO Erythrocyte 203 diphosphoglyce rate level and blood oxygen
saturation at high altitudeO Biomedical Researchl 1 0435-4370 19800

160 Roach RCO Greene ERO Schoene RB and Hackett PHO Arterial oxygen saturation for prediction of acute
mountain sickness( AviationO Spacel and Environmental Medicine06901182-11850 19980

170 Nishihara FOShimada H and Saito SO Rate pressure product and oxygen saturation in tourists at ap-
proximately 3,000m above sea levelO International Archives of Occupational and Environmental HealthO710
520-5240 19980

180 Burtscher M OBachmann O[Hatzl THotter B OLikar R Philadelphy M and Nachbauer WO Cardiopulmonary
and metabolic response in healthy elderly humans during a 1-week hiking programme at high altitudeO
European Journal of Applied Physiologyld 840 379-3860 20010

190 Curran LSOZhuang JODroma T and Moore LGO Superior exercise performance in lifelong Tibetan residents
of 3,658m0 American Journal of Physical Anthropology0d 1050 21-310 19980

200 Heath D and Willams RO High-Altitude Medicine and Pathology 0 London O ButterworthsO 19890

21000000000000000O00OO000COOO00ODOODOO0ODOOO0OOOOO0OOO00OOO0O0D 022055580
20020

22000000000000000000DO0000O0000O00ODOOOODOOO0OOO0ODO0OOODOODODOODOODOO O—
O00000D0D0DD0D—0O0O0O0OD00O250 1-4020050

ooo9gso1s00o0o0



O000oOoO0opoooooooSpO, 00000000 DOO0OODO 119

Changes of Heart Rate, SpO, Levels and AMS Score During
the Ascent of Mt. Fuji.
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Abstract

The purpose of this study was to investigate in physiological reactions during an ascent of Mt. Fuji
(3,776m), by measuring heart rate (HR), SpO- levels and AMS score. Twenty-six adults (Fifteen males,
Eleven women) volunteered to participate in this study. We measured the HR and SpO- levels at six
points. In addition, the AMS score questionnaire was carried out at a later date. HR measurements taken
at of the summit (101.2+ 19.3bpm) showed a significant increase compared to measurements taken at
the 5th stage point before absent (88.8+ 11.8bpm) (p<0.05). SpO2 measurements taken at the summit
showed a significant reduction (82.1* 6.5%) compared to measurements taken at the 5th stage point
before ascent (91.4+ 2.0%) (p<0.05). The AMS score results taken at the summit indicated significantly
elevated levels of high-altitude headache and dizziness and / or lightheadedness (p<0.05). These results
suggest that there was a direct relation between HR and SpOs levels and altitude acclimatization during
the ascent of Mt. Fuji. In addition, it suggests that the measurement of SpO2 became a good index as
to whether a subject would acclimatize to the altitude or not. Furthermore, it is considered that we can
prevent AMS during the ascent of Mt. Fuji if we take precautions beforehand based on a subject’ s HR,
SpO3 levels and AMS score.
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