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* 00
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+20emH20 Ll E Ik 73 A AW o FEBRIGBE FFRE
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Ko¥ 86mmHg 1o LCETHE L (B4X).

BHERIT O BV & 12 E % FL > 7o RIBRHCE T
AT 5, +10emH0 [k IBIFEREL 131>
TREHIRM O2 BE 4.2 Vol% CHATIE LA
FRUCL, +20cmH0 BEicHiLsT 7.6 Vol%, -+30
cmH0 BETHBIT 79 Vol% 272D, b DED
EIASEUR IS I IRIL Os #3584 Vol%, 3.6 Vol%ic
HUTER L{BRLTNS.

LDEHERAR X TSRO ERBERRIZE L
THEP TS, +10cmH0 FHRRABEFIRE I8 T
1.70¢/min, +20cmHs0 > 1.07¢/min, +30
cmH0 PRz s1>C 1.092/min TR 4 O ERIFHEFD

FAR BT OB % HEHrERED
BAHIRM O SHEDES)
PYor .

mmHg

* Bemb,0

+8aH0

ok . pET )

+10emH,0

+20emHz0
+30cmH,0

20

I} 1 1

1
E ARG & & R 3 B E
RESFR F &

¥5N BWTICB 5Bk
DOLEHEDEE)

+ 1m0
2 -
74 om0
+10cm H:O

O

£/min

T mHO

+30em HaO
+20em HiO

L
AR [ B ganR BB E
A BERS ¥R

OEHE 2.8344/min, 2.324/min, 2.262/min b LT
B U, BT +20cmH0 D EDOEAMA BT
DHER UL, BRFEEGDOVLUTIRIE>THS (5
5 ).

DHEEOBERRTE 2 T—EDMERZ R IR,

1 Bl A B B B & IR R BRI T
We DT U, MADEDRITEHE [ BEEER
D1E 8B, b B +10emH0 [ RRAYRE FEIP IR
BT ERER S 16.6cc/beat ASTHEIERLG 11.5
cc/beat (T, +20cmHxO RRKHIFEHEEWEE B> T
11 15.2cc/beat 23 8.2cc/beat i, +30cmH:0 [ E
DB BU>TlE 156.5cc/beat ps 7.0ce/beat Wi L
7.

FREEIRME (BEIRE) SRRASEFR ORI
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Wz BT 10mmHg OET, +20cmH.0 4]
B> CHH 16mmHg DET, +30cmH0 Flic
U CHSEY 26mmHg OET AR L.

FRENRE BRI R & 2 C BRI 5. BR
WELE O [HEHRE: P4 8.1~8.6mmHg T, +10
emH0 ORI EF I E I B L TR IEIRE 10.7
mmHg, +20cmHs0 P sv> Tk 11.1mmHg, +30
cmH0 BHc LTI 10/ mmHg > ER Ui, iE
WEIE (wedge pressure) &Kk & L4 AV RIRREY
BRI L DT LA L, +10cmHE0 RREKHIIGER:
TR B T REATERFCE L TRALEDST,
+20cmH.0 BflcBi>T 4.2mmHg 73 6.0mmHg i1,
4+ 30cmH.0 FiU>T 6.lmmHg 2% 8.4mmHg ck
2z ER-LUic.

PO THBIRELR S fEMEE L VEREN LR
H & N7 AR MAE BT S i BRI RIS
FESPic k2> THELIEBRLUTN S, FinbbAln
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PEYRF 338 dyne/sec-cm~5 @ & DHSFERKIIEET T
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2, +30cmH0 OFEIZ B> Tk 333 dyne/sec-cm—5
25 TT7 dyne/sec-cm=5 {2k Uiz, FiNEIRIE
Bk +10cmH:0 RIRESIGREFRE BB B> THATR
¢ 125 dyne/sec-cm~5 LsRARKAYGEMF B IcIL 532
., +20cmH0 OFEICBI>TIE 238
dyne/sec-cm=5 23 474 dyne/sec-cm-5 |z, +30cm
HeO OB 31> T 167 dyne/sec-cm—5 %3 275 dyne
CRAZBERU TS, i Ll NERREDT
DERLZJEANCMABBEDORN & 2 D BELLS

L, RESBEEMA A TR NEIkER oA
HOTEETH D, CNRHERNBGETRET D8
&, MEIRE, MEMEERC 7720, BEOL
H OB B—BERE DR EINBELINZ 5 EME)
ik — WEME © EAERN L, FNEIETRED
ERARS) @’C'?é 5.

B3 562 O MRGEFRIC L 2 TH
DTRDTS. T10bb +10cmH0 BRI EF R
Bl 38 L TEBATFERBICL L CEEELZTHD,
+20cmHz0 FARKHIRGIEREIRE: 1o 350> Tk BAATRIRIG
4.1 joule/min AH3RARKAIEEIEI 1T 2.8 joule/min
12, +30cmH0 FHzBL>Tik 2.6 joule/min H3 1.5
joule/min (T34 LT 5. KB FERTIC
DT EDES EF-4 51 & bbb b@”EE@H:%
PR FT 5O LEHEBORL LHLEDIEEL OT
H5,

dyne/sec.cm=5

/sec.cm—5

REIPBEF R & 5 A b OFIREROELER
b e DB D TFRBRERCEREERIE L
c. T REMIRE B O BB EEVE O RIRR ARG FERR IR &

. DTERL, TOLROEERBEOLTSKRTHS.

MO CRAREIEEFR . L DT T RER—GEDOFES
BRI L, BOREBEL BRI AR ErE
BZOWIBE LY E6X).

®e FAMTICBY METTER 220
DT Rk — EEEALOEE)

EaR
mmHg

3.0
+35
H:0
+ 10cmH:0 —30°

—
\

+10,

—10°"H:0
1or +20cabO
o ¥ 4 30emrhi0
1 s — [
BATR M & ERAFR BEE
BEFR ¥R

RMERNOEERTE L EIRIMO pH, CO2 SF,
BEEXCOLTAD L, +10cm0 FEREIREES
WEE I 38 > T BATEE: pH 7.38 Pacog 34mmHg
(Bst)b 45 mEq/s HSRABKMIFSE R pH 7.33
Paco; 41mmHg (Bs+)b 45 mEq/8 »75-DC WUkl
Acidosis 2R L, +20cmH.O K& +80cmHo0 Bk
HIR EE B 350> C pH ik R H- L C 7.50 rr 7.45,
Pacog X EZULET LT 18mmHg, (BsH)b &5
LC86% S 35mEq/g 2 12 b ki Alkalosis ¥ fXE
. Acidosis DIREELRL Tl 5,

2. BT B ) 2IBREFR (5F2X)

B EBIT 5 ¢ L2 BRI R A T D7 flicD
WTEOBRIELEEATRR E IRT 5 2 F 2R
oL ThH5. BEREFHAEX +10, —5~
10cmHz0 6 %, +20, —15~20cmH:0 4 #l, +30~
40, —20~30cmH,0 4HITHY, BREFEDED
BEHR0E/ D TH 5.

WS RBIERED K25 BRkrith +10, —10
cmHoO [BRAFEFFREIC 45 U T IREY  4.702/mim
(BTPS), +20,—20cmH0 BHc351>Cik 6.17¢/min,
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+35, —30cmH:0 Bz Tk 13.94¢/min T, B
RIER OSBRI L TRa 2.565, 2.94%, 8.9f%
i LCins (F2M). 1EERKED e FEO
ERERLE. .

O; HEBRZBAFERIC LT Aho #LEED
BinAER LT 5, §i8bh5, +10, —10ecmH0 B
& FEIP IR BT 354 > TR B ATk 50.7cc/min (STPD)
BFERE FERE % e 1k 65.6cc/min, 420, —20cmH0
DB T 46.0cc/min A3 57.2¢cc/min, 435,
—30cmH20 D EEIC I 1> Tk 44.9cc/min 23 52.3¢cc/min
L3, BREOK/NE O BEEOEMOEEDOM
W RAERI S BIRIEEE YD g,

ffif&, Oz 4 +10, —10cmHO BB FEIF k2
TREAPEERCH LU TRA EE i, +20, —20
emH.0 B K 435, —30cmHeO BB TIRIRE
DA R L, 4 1l4dmmHg 25 127TmmHg &,
107mmHg 2 121mmHg L7,

BHIMEERER +10, —10cmHO 5k FERE ok 2
AW TR E, +386, —80cmH0 FicH T
WG EFRK. & D TEFET L.

BRHORRIGREFRC LD TELL BEIN
%. +10, —10cmM:0 [BREFEFEE BTk B
R 71.0% CH o7 ARm iR ERE R
&0 89.2% N L, +20, —20cmH.O BBl T
1% 86.5%0% 96.0% & I ERRIL BN A SHh, +35,
—80cmHz0 B #1>Td T0.1% 75 94.5% wcigmL
Tn%,

RRYEHRID O &8 +10, —10cmH0 Fcks>
T BRIFERE 15.2 Vol% ® & O I ERF IR IC IR
16.6 Vol%ic, +20, —20cmH:0 Bcl>Tik 18.2
Vol%hi 18.8 Vol%ic, +85, —80cmHe0 BHcHl>
Tix 158.5 Vol%hs 17.83 Vol% 113 1) R BB FERE
Wi & D> CORMEIIRIL O2 & RICHEE DA S
1.
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ARHEBPRIM O MFIE IEREFRICLDTLEAT
%. +10, —10cmH:0 B 351> Tvd BAIEIR 89.3
%D H DD PBREER K XD 95.2%K, +20, —20
emHe0 BCH LTI 91.9%5% 97.8%c, . +35, —
30cmH,0 BHic 1 >TiL 88.5% 23 98.0% ik x E&5
Lz, ch o ZABEORBERM O faMED LR,
B R AL > 5 FEASR IS B T8 LLBERLSS B
% (B3X).

BARIRI O 4 ERBREFRC K> TR LA
T5. T b BEAEERORAHEHIRIN O FEE
¥ 41~46mmHg TH 305, BREFRFCIEFEL
& 68uimHg k12D FELW ERERLE. (8B
4X).

BiEIRM O B —ED @EA%ERIT, +10,
—10cmH0 B B> Tk BRI U C #EHE
Z2THD, +20, —20cmH0 BCBLTIE4HIH3
PheiREORD, +35, —380cmH0 B ki»Thkae
Pl iz oming: s 7.

DEBERECBRESRC I OTHENL, W5
ERREVESCRIAOTHEDT 5205, T
ShbH, +10, —10cmH0 [BEEEFEHERC I T
6 Flch 5 FlAsEEIN L, * ORI BRTERE 1.82
o/min, BEIEFIEEE 2.27¢/min TH Y, +20, —20
cmHz0 BT TR LPCENE S, T ONEE:
EAIEIRI 1.420/min FEIRFCEULES 1.718/min T
5. +85, —20cmH.0 Bz &> -Cik 4 Fd 2 Flidis
BHEOBMAESR . Ui i 2 FIrkH> TEE DR
PaEFtc Uiz BE5H).

DB BEBE N % ke R U B FED /N S 75 51 CVRIR
RETHBD, RETEEZHOCIAICREIMERZR
L.

1 EERERINZ 5EO/NS BB TEIL,
RERELZAOCKEACL B L TREP 5. §5bb
+10, —10cmH:O BT 35 > Tk BRPEE 13.6
cc/beat HSfRRa FEIER I 16.8¢cc/beat 12, +20, —
20cmH0 BHClL 9.0cc/beat H3 10.3cc/beat =3k~
BEINL, -85, —80cmH:0 Tt C v: BARMEEEE 12.6
cc/beat}bs‘]%ﬁ%ﬁ@’d}%ﬂcu 10.6cc/beat 1T L7z,

KBRS E 2 & SBEOET £RicTHinE
<, +10, —10cmH0 BHTist> Tk BAMFENEE 119
mmHg pSEREFER X 11lmmHg =, 420, —
920cmH:0 Bz U >Cik 115mmHg 73 114mmHg 2,
+385, —30cmH:0 FiHBU>Trk 107mmHg 23 101
mmHg {ETF L7,

MEREOEBIIE R L LT, RS FItE
BT L, —EOERERIEL,

H

KM (Wedge Pressure) (% + 10, —10cmH0
B OB FFFREICIERE—E Lisnds, REiE
ZRGEEACRPLPIERET S, $ubb +20,
—20cmH0 BB TIXERTHK 2.8mmHg 2555
FaFERE R i vk 5.4mmHg, +85, --30cmH.0 B s
WL 1.6mmHg 735 3.7mmHg » FH U7,

AFH BT IERE 2 TH 508, FEHETRER
L HBEEORDO ErE R UK. T8 H +10, —
10emH,0 BH 41> TR EATF IS 620 dyne/sec
-em— BB FERETR i 468 dyne/sec-cm~5 |z,
+20, —20cmH:0 <> TlL 624 dyne/sececm -5
75 455 dyne/sececm~3 =, +85, —30cmH0 i
BU>TIx 529 dyne/sec-cm—5 23 522 dyne/sec-cm=5
2 @S EDO HAmERY . MO/NGIRES 54
AL L, +10, —10ecmH0 BHTETIE
B4R Ky 467 dyne/sec-cm~5 HBEEIFIRIICIL
324 dyne/sec-cm-5 (= 410, —20cmH0 FHIZ B>
Tk 465 dyne/sec-cm~5 23 278 dyne/sec-cm~b i,
+35, —30cmH:0 BB U>TrL 486 dvne/sec-cm~?
A3 866 dyne/sec-cm~3 Wi L7z,

FEiext 3 % A0 R +10, —10cmH0 #,
+20, —20cmHg0 BT B » THEB—-EEREL,
+85, —30cmHx0 BTl CHBREFRIC LD T4
B Uiz,

TREWRERVCEBEEEEE & BRETRC LD
TERL, BE2Z O R OBREEEOHTBE L0
TTREIR—E RO EARKGREFRIC XD THN
95, AL %X DD OBRE IR~/ EAR TR
BEFROBAIC 3 1 I BhicEECHB (e
®).

BIREOBEATEH /NS BEE AL KOG E
R B4, MM Acidosis, FRIRiE Alkalosis 48
BIFL, PEEOEEH D AR Alkalosis &
LD, FLRREBEELZAOLLESRChCREE
Acidosis OFFINS b DTL 5. TiRbHL hEED
JE 420, —20cmH:0 BT 35 1> T XEAERE pH
7.29, Pacos 39mmHg, (Bst+)b 40mEq/2 s [EREFE
eIy pH 7.40, Pacop 27mmHg, (Bs+)b 41
mEq/g 273D GRWFWIC X B R Alkalosis DIR
EEE4 5, —BREGHE +35, —30H0 Bk
T EAERG pH 7.32, Pacos 37mmHg »sfBfalF
IEc: pH 742  Pacop 18mmHg -CREIH:
Alkalosis 272%. 4@l 2 k& iz (Bet)b s
BRI 48mEaq/g, [ 33mEq/e 2 B
U CHEHME Acidosis £ DTS,

3. BARHT k1) S ErF U & R AIPS Rt (58
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A BB R BT Thh B C L b %
VO THRICEI T OEATERIC & 5 IEEBREOE L%
BR Lo, Rk Crfthwasn i, FaB
AT O THRUM S RLISERL, TOFRER S
FLAWEL, BRLCERTR O ¥ 3 BETh
IR R 2 < { Oz JREEMSSURIZ #fT LT Steady
State 2155 C 272 HTUTHDOT, ZORELHD
Thk Fick OEBEECHA UEREEORRIIRTH
THBH., & CTAERTEEMNEREZT L, KT
SEAC & D TR REEZHEAE LDE SIS
REFRABE L, #2 KM OM% Steady State i
UTHh BB TR R EE B O £BAEETT, R
TR A R R R RO TR Z. CHEONY 2 [
D% Steady State DIREEICH B T 2 2Ly THK
TRARKHISS FEE S DTS BRBIAE A HISE Uic. SR
AL ERBEETROEA +21, —19cmH0 i
4, BIRREBERE RO 54 +22em0 BET, R
BxES20EIChH 5. £FL HIBBREER & ERG
R O WA [ UBEEMA T 50T,
BT BRI 1) BRI UL 2 R KRS FE DR U
L DERIIFSARCEREEIZ 51 EHOMBECHESR
TH5HDTH 5.

LSRR | BEKERAN S IBREFRRO A5
REBEFR LD D RTH 5. 2BEKERIGREFE
BRSE 11.64/min (BTPS) ThH 228, MRKHEBE
R i 10.9¢/min TH 5. | EHRK B BRIE
IRIRIGSEy 586cc/vent (BTPS) T 5 hSfEERINIGIE
KRR 620ce/vent LEA LT 5.

Op HE RGBT MERVIBETEIG DM
CHEDEZREDII.

FRYBIIRIM Op HEFIEEVIREIE IR D/ H5F BRI
[BEFEREX D bEEEARTHANES L, EHELLT
TBREFERE RIS 98.9%, TORKYIIGHEIPENS 97.6%TH
3.

BARIRN O 7GR EFRIFIC it CRIRKET
[BEFRICRT 5 X0 bEEERD, BRIEBETR
EROTHBRERICE L PR VIETT S, £0
A R FEIP Uk 49mmEg, RHRKIIPE FERPIR RS
36mmHg TH%.

DEHERLSABREFROS 8 1 T BEER
U, ZOF9M e UCHIRETERS 1.260/min, RIK
YIBEREULES 1.092/min TR LT 5. OEEE
IR R g 5. o CLo 1 [EEHE
RIRKEIB IR B/ N & &, PRI AF Y 8.6cc
/beat, RIRREIBEIERFIRFS23 6.6cc/beat TH 5.
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RFBIIR L V3 4 CREFEETTE & O Mic—E O
ZEDIT,

IR 3 & IR R b R i 2R Uy B
R 11.7TmmHg, RIRKHOSEIEPREE 14.1
mmHg TH %,

ARG EEH R 1M R I B U TR R
W L CHErE LS BEA L, T OEHERIBRET
KK 747 dyne/sececm-5, [ERKHISBEFERE: 1044
dyne/sec.¢m-5 TH 5,

TREIRE R CAEERM S BIREFER b &%
HBERRICE 5 2 LET 508, FRBR—-EEOE
SRR U B 3 Fithsin 2 41, B 1< & D
1z,

B. iR

PR X 5 ORERNE DXL S b O
BT 5 LROWML TH 5.

PIRAOIC IR A EEAEE 2 b, WO, i
HORE, PEEARESHSOZEBEREES S0
[P

FRE I A ERBE L A ER TR, B
B, ARUREA, REHELL, BEEEE IR

H

i, TRbbLREPRNEOHEERR (FIR),
ilEpIHm (B514, 15[X), MiEPEH (B16K), &
BRI (812, 18K). SAERER I (B17T™),
EiREEHL (BFI8K), &SN X)), MiED
BE (25EHER) (B10, 1K), BEM s,
WIS, WE (BI9K) $Th%. WM LOmR
PRI E OIER AR R EEDOERH 5N BE A b4
OIEERBCA NI, 5 ORERIBEY: T
BT, Th—EORENNO—EHIICITFF
5 el idkclrElcs onte. RBEERO
FrpalRE & ORIRIC DL TR EEIER 6 IO S 2
RO F & KER IS,
FEBBOBRBENEIROWL THB

1 IR (FREARANT T BARIPE) (4 H)

£ PICIREE TR h & 8 O M5 B O il bR g ©
WEERFE RN D © AR, RRMLEEAEE TS LD
BE 1LHA SN,

2. MR B RIRRIRE I rF o

REMMT 52 25 BlO % % CRIBRKIEEFR
1ot Bl MREEEIZELE RO I THB (85
). BRHBESER IR ER +10emH0, +15

HaR NREBOBEFHENL

® 3 % o B B
oy [ORIE| SR | WP | WP | SB[ BURH | RE
No. | b [FERE Bk | od | B | A ] P | e
s+ |+ =] =1 -1=1-=-1-]-
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Abstract

The author has performed the experimental controlled respiration under anesthesia using
89 adult mongrel dogs and studied the fnnctional and morphological changes of the lung.

The results obtained were as follows ;

1) In the case of intermittent positive pressure respiration in the closed chest dog, the
breathing under pressure of about +10cm H,O caused the deficient ventilation and if the
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pressure was +20cm H,O or above, the sufficient ventilation was obtained which enabled
the enough oxygenation of the pulmonary blood, whereas the damages to the circulatory
system such as the fall of peripheral arterial pressure, the decrease of cardiac output, the
decrease of venous return and the elevation of pulmonary arterial pressure, followed so that,
the peripheral tissues fell into hypoxic state, despite of good oxygenation of blood.

2) In the case of positive-negative pressure respiration under closed chest dog, the breath-
ing under pressure of + 10 and —10cm HyO brought the slight deficit of ventilation, but with
the pressure of +20 and —20cm H,O, the sufficient ventilation was obtained and the damages
to the circulatory system were little. If the pressure was over +20 and —20cm H,0, there
appeared the damages to the circulatory system. The oxygen supply to the peripheral tissues
could be maintained well in any pressure breathing.

3) In the intermittent positive pressure as well as positive-negative pressure respilations
in open chest dogs, too, nearly the same tendency as was seen in the closed chest dog was
functionally observed.

4) In order to study the pathophysiology of the controlled respiration, it is important to
pay attention to the Po, of the mixed venous blood as the sign of the oxygen supply to the
living body.

5) In the intermittent positive pressure respilation, if the pressure was below +20cm H0,
the lung showed no morphologically verified damages. If the pressure was over —+20cm
H.O, the bleeding into the alveoli was seen, and if the pressure was over +30cm H,O, the
increase of the air-containing amount of lung and other changes were observed.

6) In the positive-negative pressure respiration, if the pressure was between +20 and
—10cm H,O, there occurred no morphological damages in the lung. If the pressure was
over +20cm H;O, the bleeding into the alveoli was seen, and if the pressure was over
+30cm H.O, the increase of air-containing amount of lung and other changes were observed.
On the other hand, if the negative pressure was over—10cm H;0, there occurred the bleed-
ing into the alveoli, exsudation into the alveoli and other damages.

7) As to the morphological changes of the lung caused by controlled respiration, there
were hardly any differences between the closed and open chest dogs.

8) The morphological changes of the lung caused by controlled respiration, occurred within
2 hours after the beginning of controlled respiration and after that though the controlled
respiration was kept on the changes did not progress markedly.

9) The morphological changes of the lung caused by controlled respiration were reversible
and well recovered within 1 day after the end of controlled respiration.




252

® T H
IEH LR (BBIR)

FER  EEMFHEIK)
INGER DS b EEOESI T
PROEOHERRLESECTH 5.
No. 3, (REAMIIGKEFER (+10~
—5cmHe0) 2 BRIEFFEH)

FIN ESKMHRUBOENR
F B (FBIKR)
BIECEL #5N5EmED LD,
(X No. 3, PAMIFEFEFE (+10~
—5cmH.0) 2 KsfEHsiH))



253

BE O ST REAGIK)
(K No. 58, BANIRSRKHIEEHEE %
(+30cmH0) 2 K3 H1)

UM B OSRREKGBLR)
(% No. 60, BANWRBEKH FHEERF %
(+30cmH,0) 6 IR 41)

T2 KBRS (F85ER)
BN S OEREHACRLES S
n%. (R No. 58, BAKRIERAIISLE
IEL (+30cmHe0) 2 IR FI41)




RIS BRI (FF9EK)
Hl R & DR IS &
N%. (K No. 56, BAKIRIMKIISE
IE0E (+80cmH:0) 6 FiRIHsA)

M P (K
SRR TS L, Rk
RHBHBEDOMIMTH S, (KNo.
43, FANGHBREFERFIL (30~20cmH;O0)
o BE R 1)

S5 - PR P H I (k)
(5 No. 48)




HER O i

255

B WilRM R GibiK)
(X No. 43, BHRGISF2EFFYR (30~
—20cmH.0) 2 BRI GE))

T RERUEEL M (FFhK)
HEHR & ORERO R B
DL EH S s, (KNo. 20, Bl
PR FEOEY: (4 15~— 15cmH0) - 2
RO Bl)

18K BIRRFE Fm (5595K)
FEROBROIME T MM 2 5.
(R No. 31, FAMSPBRRETER (+20
~—20cmH:0) 2 FFREFEREF)



256. 1l &3

FIR KB F (FHEKXR)
mE e 2 b/ AROREE
BEOHEIERD L, PEFRLEDS
L%, (& No. 66, [BREFFrFy
(+80 ~—20cmHz0) 2 FEiikits,
U OFR)




