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g 0 15 30 45 60
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(ml/kg/min)

REEHIBMTERWIFREREEICH 5. AR, ¥
7T ANy FERIRMTORBETHEEL, #EHWZE
fbZMET L2 HIELTBY, KETOERE
TTERTE D HREZBE L7 RICHIBRE & 55 5
SR SN2 7200, WERFE22 TOIERE 2o 72.

4. ERI3: BEFREERFICHIBZITILIZY
LNy TERAV-BRENEDORENZEIL
4.1 A&
4.1.1 HWEE
BRI, A6 (G ¢ 33+ 4%,
B 1725+ 34cm, fRE : 766+134kg) & L7z

FTRCOWHREIZA v T+ —L K- a0y 23
L, WigEoHI, HiEE2HML, IRSholmE
BERE RFgRE, GRS R B &
DGR T, FHHEIRSHIREWIFZE % i L 72 (K
AT 1517-096) .
4.1.2 HTRE

W FE ST, BRER R R R i 0 ) K A
Iy R (i) & Lz Fig, st
FERE L, IZIZAUKE SOFWE3RIER L (B
& H97cm, WE @ #158cm, HAT X #105cm).
BB L, W — O PR T 75 (B> v (A2] A5509,
IXHE), arry 4y (A46C2]BI609, I X



F 7S5 ANy W7 4 — )V FllE DY

IR RY T AFN0%, TLAF—F10%),
PiEF4 (Izu—7, ZFHfL¥: KRV ATV
100%), PREEET (B2JX9504, I X/ 4L#L: v —
V40%, F4 1 38%, TLAH—E3%, KU
AFN2%B LT 7Y NI3%), A/ —Ya—X
(XCPRO, FISCHER: +4u>, RYwL ¥,
TIAF v 7 ODBREFEMN) BLUHEEHBRERT vV
IV —1F (JTH1321, 74V AF =Y <f#: 7
WIEER) AT VEMRR)ZFLY) ZEHL
= BROPTIIERB X OIS Ly v B
BH (MR30, TOEI LIGHT) Z#u7:. HlEERE
&, AA&UR - 100C, FANRN -14£10C, %
J£1018hPa T - 7-.

4.1.3 HE7EraN

Wee7a ranvik, BN (65C) I2BIT 5605
W OLRE#, 20582 ) FICAD, 1205
JERL RSB CIAE S 7. WET 2 FWB L AL
b, WEE L7, FENLEOfE% Control fi &
L7z, S0, 3048, 6045, 90433 X U°1204)
Wl & AT 72,

4.1.4 BEEE
IR, 775 ANy ZFICREREL,
TIVI=w ANy 7 (AAK-1, GL Sciences f1#!)
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FHEIGEE RO, BHMZLZWE L (BT AB
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FOEHREZEIR L. EEREIIENE S
R IC BT 2 iR R FE IR O L2 BRI, 005~
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x5 IBEERFERICHTIAESRI D ABES, 6, 8 (EERS3)

HAE ST

B A Control 0 30 120
S fiE 4.08 3.84 3.36 3.71
AB4 IEHE(R 0. 34 0.28 0.30 0.16
YL LR 0. 08 0.07 0. 09 0. 04
I E 4.10 3.88 3. 40 3.75
ABG IEHE(R 2= 0. 34 0. 31 0.31 0.17
EEMREL 0. 08 0. 08 0. 09 0. 05
S E 4.16 4.01 3. 48 3.84
ABS TRV 2 0.33 0.36 0.36 0.20
EEMREL 0. 08 0. 09 0.10 0. 05

(ml/kg/min)

x6 IWBETREFERFICH L HHERE A~ C D ABIE4S, 6, 8DFIE,

FERES JUEBRE (EER3)

WeBRE

4y B A B ¢
SR 4. 44 4. 41 3.78
Control IR = 0.03 0. 04 0. 03
YL LR 0.01 0.01 0.01
SEEE 3. 40 4. 04 3.86
0 AR 7 0.05 0. 07 0.03
ZEEREL 0. 02 0. 02 0.01
P 3. 44 3.03 3.21
30 HEHE(R 22 0. 04 0. 02 0.04
VAL LR 0.01 0.01 0.01
SEEE 3.83 3.81 3.51
120 FEHENR 72 0. 04 0. 04 0.05
VR 0.01 0.01 0.01

(m1/kg/min)
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Validation of Field Research Using Douglas Bag: Verification in Snow Cave Study
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Abstract

In the Douglas bag method, the exhaled air collected in the Douglas bag is analyzed by Mass Spectrometry for
Respiratory Analysis. It is impossible to take a breath-type gas analyzer for analysis to a remote location. Therefore,
the exhaled breath collected in a Douglas bag was transferred to a highly airtight aluminum bag, transported to the
place where the exhaled gas analyzer was installed, and the validity of the analysis values was verified. (1) It was
suggested that since there was no significant difference between the Douglas bag value and the aluminum bag value,
and the coefficient of variation was small even on the 5th day after the measurement, the measurement of oxygen
intake relative to body weight using the aluminum bag could be performed daily. (2) It was suggested that daily
intake of oxygen based on body weight in a cold environment could be measured by using aluminum bag. (3) The
coefficient of variation was small even on the 8th day after the experiment, suggesting that daily analysis of oxygen
uptake using aluminum bags is possible even in remote locations. All tests showed that the coefficient of variation
was small, and that the transfer of exhaled air collected in a Douglas bag to an aluminum bag could be used to

measure oxygen uptake in remote areas.
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