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IREEIRSNC N 2 WP RHNCB L Cid, FERSMOMENnD 5. LKL EH b eGP
filie & BEE 4000~5000m 1CHHE T AR L IREEE L, U EOEEICR Y 2 HF5AED <o
V. R HEBEESICR TIE, MROBRRAED TRMER 72D TH 5. FxdkEicRe
B MTROEEHNEEEL, EEORBCRTASICERY (5R) OMErfnLA
BEBEBR L. ~

LT EERREES 230m OWPEC CTHEELT0, FBES L O 3 E0RBELFAH O
KU BER Lo, Ko 260mmHg (ZEEf 8000m) DEEEIC fiE ¥ L & HOTIIC ik
THERBRERD, BrFrvy 75y, vy B, S0 MIERNEAD, hboOf
BRI 2 YR BHC I i 2 8% RIS T e v CEsk L.
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KEZEZLEFOH 2T, BeRezng 2 oAl lfesBMFlor=v L 28AL, Z
Neing, 501 oI A RARERHT 3. ML CHROITERIE T 2 \E2RFT L2885, 51 0
WP B Ak BRI VEARERE LY, chy 15101 oBMEEL2ETsw -2 ) ~ &
BRyTCHE Lo VERIERTTS. BEG a X0k AY, IBEE b 2R 1 2BoT A i~
5. MPERRKCETARE 1 28 2 2Ms, w2 K8 L 2 e Ly s, —EHfE 1 25
% 2 2HABTHERALKEL, 3,4 2B c XV2E2AL, B orFBcEY LoERH- T2 H
R T. ReBROTAWRIRAT, 4 2% 5 2R3 L, £EA%3 B @ilinc A LR
ik s, cofBHr 3,5 208<. i ol LTHBoli Bhidc o ELE LT, £EERKT
CRTEZICEE L IRET 3 ¢ Lalsts . A LENbARMBRRTE, 2=y vIiCHEBY 3 BEENE
SEooo A PHL, FBRHERE Lok 3/ MER0ES THv T2 f<, B bio M bz &
PE LT 5.

A, ERRECRIZESR

1 Bl REEEOML TP 205, MHRIMGEEOHES & FC R ASICEMERT. RE
AR L T 560 mmHg R CRESICELUEERO 2.0~2.7 Rl EEFHUSHK
TP L 360~260 mmHg ORI THE: ER L, H4k 160 mmHg FFlTic 7 THES
3. OTHEROFE I 560~460 mmHg KHRTHEL & Y, DBEEHIcE R 3. O HRE,

* RN AT IR PEETERTER B T4 Bk RNEAAERIRAL. Hdommmit@ss 33, 200, g 18.
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CO. HHEEIW, FRRIC—IKL, BHM|hL 360~260 mmHg HHETHO T 5.

PR R EE ORI CIBEO N E BB b 0 b B B3R Y AT ¢, RIIICEDTH
e B I AR L7, ' |
SRS 150~120 mmHg (5 $i7F4 140 mmHg) T 3.

- IR HY T B R PSR IR IR R (IR
B. {EIE 260 mmHg (FEEH) 8000 m jBE) ICHEE LHR3REICRIIDIEE

1 (REE 24 WA IC 1 T SRR D SR INANE . % & U T BB, WAL 560~460
mmHg ICRTERRE L D L SHBIMERT b0 b Wb biieds, Hg—RICSHIcHd &
AT, O R, CO, HHBRIER LW, M CHO%. VRO B 27T b
D% <, EERHICEOTH BT 5. EHFREEEED ZNICHLELWMET LRS54
DCIRBEO T 3 b I 5 OMED bk,

2. EEE 2 BAICRY 3ENREE, KB 1 BEO O LASHET 3. IHREDE
b S BED BRT b OBTID B,

%0 WEE, CO: B b S0/ <, WHITS b REEOHGB < ROBINT 5 b DR <,
BERERT b OB\, FELIRFTH L D S50 5 b OWE bk,

3. REE4 HAICHTRERENG —ARIC 1T iR A DS B TE 3 BRI AR I e
" RF. WEREE 560 mmHg ICRTIEHER AL BATIL b BIDEED BB A, HELIICHA L
460 mmHg 1c AT EXEEICHEERIOM X ) b MO ERT b © SR &5 H CO; PR EDR
g 560~460mmHg TiL D, TS EA e, WL UL ESERIAICI T
b 0.80~0.85 THAMICIHAD B Lichd, WEERIC b BMOB R E bhF 260mmHg I
Fle O CE LW % R7e. Bi#d 190~160mmHg 1cEDTHIEL 7.
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1 & 260 mmHg IFEFGE o0& it 5 E@Tﬁaﬁﬁ
(B G s98e e
760 mmHg | 560 mmHg | 460 mmHg | 360 mmyg | 260 mmHg 210 mmHg
(Om) (2500m) | (4000m) | (6000m) | (8000m) | (10000m>
Sty 512 1402 1054 759 444 204
e e 4 62 76 104 104 114
Nr. 8 O, HiR 12.25 24.73 22.97 17.94 11-83 5.86
: CO.Epi & 11.75 23.40 21.00 16.88 10.05 4.55
R.Q. 0.960 0.946 0.914 0.941 0.850 0.776
Lo i 789 2259 919 595 148 102
260mmHg I C 72 80 88 116 124 136
WAL | O I8E 20.04 30.05 24.40 17.25 5.82 3.56
Nr.15 | CO Bl 5 17.48 27.12 22.09 15.52 4.54 2.67
R.Q. 0.872 0.902 0.905 0.900 0.78 0.75
T i 704 1306 868 794 194 165
260mmHg R IR 58 52 68 84 108 134
A2 5 Oz 58 14.35 29.12 26.33 18.80 6.10 4.42
Nr.22 COgHEH B 12.49 28.30 '21.88 15.04 4,68 3.23
R.Q. 0.870 0.972 0.831 0.800 0.767 0.730
V-G 5 561 856 530 435 351 118
260 mmHg IR B 39 44 48 88 90 90
B4R "‘fhg 13.30 17.46 15.34 13.51 13.00 7.33
Nr.45 - COﬁF{Bﬁ 11.40 14.98 12.48 11.71 10.22 5.66
R.Q. 0.857 0.853 0.814 0.867 0.786 0.772
o iyt 496 869 575 308 140
260mm Hg|  mmik 52 54 56 . 58 68
WEAE6 H| Oy H 18.42 28.50 14,30 10.15 7.25
Nr.68 | CO.8l i 13.21 20.24 10.39 7.30 5.69
R.Q. 0.717 0.727 0.719 0.719 0.785
%2 & FEMEN ¥ B 3 5L 0 KNRE
- &R 85 co)
760 rnm Hg | 560 mmHg | 460 mmHg‘ 360 mmHg 260 mmHg| 210mmHg
(0m) (2500m) | (4000m) | (6000m) | (8000m) |C10000m)
SR 470 1040 795 750 445 210
AFLYFI Y n}ﬁ’ 338 54 64 9 120 120
(pro kilo 5mg)| O.15% 4 15.69 30.61 29.32 26.83 19.05 6.99
Nr. 71 COﬂ;'}:,'ﬁﬁi 13.39 28.31 26.23 23.14 . 17.13 5.25
R.Q. 0.853 0.925 0.895 0.862 0.899 0.751
WS 750 - | 2170 670 165 120
&3 vB, | ik 46 74 76 96 116
(pro kilo 2mg) O, #i: 13.93. #35.15 - 15,175 2.75 1.95
Nr.% CO. P & 12.93 32.55 14.74 1.65 1.20
‘R.Q. 0.928 - - 0.926 0.971 0.600 0.615
5, 750 1730 1050 820 425
iy e W 44 70 70 - 80 102
Cpro kilo Img)l O # i 20.1 45.62 33.07 27.47 13.72
Nr.84 COgBEH i 18.37 41,07 30.24 25.01 11.68
R.Q. 0.914 0.900 0.914 0.910 0.851
4. KER 6 HEICHRTRREOEARBEED CTEMLL, HER 30% RS0 BPERL

7e. WO TEMHEEECETERL, FHREOSEIN L #2C, WRER 560Hg icihT—

g 1.6 fEEOAED L ERT L O D03,

460 mmHg CIEEERR LW mErny,
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LS TFaskLie, IFRMEEEEBITHCE LS E FamL, METFICRT Y66 R~
F DI, TS 210mmHg HHECET Lie.

81t 260mmHg OERETFICHEEMAE LD 31, (I 1~2 HEICTEEL 2 TIHH
DETFEARS © 26 4 H, 6 H HICEOTEEL MEL, FEHEDET, Mo
HuER L. BH 8000m OFBECHRTE, ME 4~6 BEOTIHRIEDE LWETHTD
bit.

C. BEEYEFREIRNEICAIIER

a. 2Fr 7Y (pro kilo 5mg) ,

W@ﬁ@@mm%;E%&ﬁ%@&%;@ﬁ%@S%mmHgK%f%;E%&EE%K@
MEHT. KEOWSOEEEETIICRE 2 ) b 2 EBERT b O35 260mmHg
ICRT S HEBIOME L1, AT, HEEMICHS T 5. O BRE X R IFRECFTL
. TR, 2600mmHg WRTEREERT. CO: FHBE b —Kic®ml 260mmHg
CEZ S MERMERDOD, BEZINCHKDLHRT L OBS . IFREE—RICHH L Y 260
mmHgc H BIEIIETH B AT 5. BIERIES 150~110mmHg (5 f7F4 125 mmHg)
THOTEREERT LD 0 TH 5.

b. v # 33 By (pro kilo 2mg)

MRS, PEREBIEIER &5, [ARREEOBMNASERD bitieds 360mmHg BIF i a0 T&MIC
WAHER LI O: BRE, CO: FHHEE ZWPICH THEEIRY bt . FFRIEEEIHIC
MEEOBINE R D O b D2 —cBr AF, KICEOTHA LRT. BIERIES ER
BWERCRTEHEE R L. W7 vy 74 oHREFH LI, oh kRO T 0%k,

c. {;}j‘%‘{ﬁ (pro kilo 1g)

PRI OBIMIER W5 FERTD 223, MERE O Wi IRENR B b OBBL LR
7z Op I3RE, CO: PHEBE LR 2B b, “h&X 360mmHg I i T 15
EREErEL, 260mmHg R CTEEORKDIEEDL Bk, MEREX 2 F v v 7 F vk,
IREETH2IEINL, 360mmHg <% BB MASED b It re. HIERER 160~115mmHg
(#FEH 186mmHg) T2 F v 73 vRERSDIEENRD bivik.
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Masayuki TANAKA and Tsuneto IWABASHI : Experimental Studies on the
Gas-exchange under Low Pressure and especially on the Effects of Methylene
Blue, Vitamin B,;, Glucose etc. on this Gas-exchange.

Résumé

We make a contrivance, in the first place, which enables us to draw out the ex-
pired air of the test animal under any low pressure. Rarifying the air progressively at the
rate of 230 metre speed per minute until the test animal is dead, we have examined how
the gas-exchange has been carried on.

a. In the case of control rabbits the number cf respiration increases considerably
with the decrease of pressure. The quantity of the expired air becomes maximum at 2500
metre height, then it begins to decrease again, and at the height of about 160 mmHg.
death occurs to many. The consumption of oxygen as well as the exhaled carbonic acid
gas waxed and waned more or less in accordance with the whole exhaled quantities. The
respiratory quotient shows a slight increase in some animals at the first stage of low
pressure but a more reassuring result is yet to come. At its later stage it evidently de-
creases.

b. The gas-exchange in the case of a rabbit exposed for 1~2 days to. the low pres-
sure of 260 mmHg. does not much differ from that of the control rabbit. On the other
hand, that of the animal exposed to the same pressure for 4~6 days shows a striking de-
crease, and the increase of the volume of ‘the expired air is extremely slight. Moreover
the consumption of oxygen as well as the exhaled quantity of carbonic acid gas shows a
striking decrease. The respiratory quotient has evidently decreased compared to that be-
fore the experiment and steadily and speedily gone on decreasing.

c. As regard the effects of the injection of methylene blue (p.Kilo 5mg.), and
glucose (p.Kilo 1g.), the increase of the control animal. The volume of the expired air in-
creases evidenty and its decrease is more gradual than in the case of the control animal,
Both the consumption of oxygen and the exhalation of the carbonic acid gas evidently in-
crease and their increase continues a comparatively long time. The increase of the respira-
tory quotient shows itself, though to a slight degree until in the late stage.

We do not perceive any notable change on injection of vitamine B,, and glutathion,



