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KRN OEGXEMSILEI A2 B R Bl 2% 9 [H A A REATRELL.

I. #%

SHEREZEORED, FROBEEILLEL, Bl
HREF CEZ ShiEh ol NBREROIHNEELD
7ZCEEBED., LEAFWET SR LEER
WTER TefThbhdEELRLIRL., BAERT
DEATROFER & U TRIMERE SEREROZD
WEZONTHL S, FAMERRCRATLLC X 25
MERIERIC L BHELDBS 5. RRIEHE, Kerr
D, Southworth & Perice ? 25 1952 £, BER T LA
FO BT 2BEOREFER UFRI 5 R0.LILFE
SEWTL, —HOROERD S F RO ROER~, T
7o, BRD SERAN LM AL, FREORDL
R 2T LDA LT 3ERET O &Lk
3. L»L, ¢ @FEE Pump & F0d BEELE %
ERET 2 @ B OFFZE Direct cross circulation ',
pump % AL ARNNC MR HETS 2 FEET Ok
DUk Andreasen & Watson ® -, 1% Controlled
cross circulation &M A 72 A3 THA S Lillehei 1%
Controlled cross circulation LIEA Tl> 5. Thk
DFREHERT, 2 EHOROERERA 2 FaER L
MR DRHFAT 5 EERIX Jacob]  w k> T S,
Ru>T Bazett & Quinby ®, Firor », Thalheimer ®,
Solandt & Best 9, Salisbury 10 73 &2 asEa80L >k
WREBOERE L CfTok.

—75 Gibbon D12 Bigelow 1 & 3.~ DIMKEEF
12U T 584 170>, O’Shaughnessy 4 1.0+
WIS B L0 AEETE NN 2R~ 7z. 1952
4E Andreasen & Watson ' X Azygos 70U AFiu>
TE - PRERERERT 2 LBATLEEL, ZOWHE

i}

h3 8~1dec 725 2 L ABIFE LT % Azygos factor
EFRL I,
Gibbon 1 I A T.OEE I X 5 L ILFUERT OBYE
AR & EFA L, 1951 48, Dennis I )< X2Thh
B CER T LAFHO BRI As o1, 1958 4,
Gibbon 1 & ERIH L7z, £ 0%, AT X 2HIR
#iAs Lillehei 1, Kirklin 20, DeWall 21, Cooley 2,
8 EZI D WCKD FHFC I OT RS LN, TRE
CBEOTHEROEZC L DTAS LN, T OHIIE
BIXKEICE 1327, —7, BRXIERERGTHRD T
BER T ORFRAET 2Ok Lillehei 20 2 (19544F)
TRFAZHE L, BECBLTHARAE 2 1351955 E1C
1 FlERE LT3, BMERSELICHET T 3%
FEIC D 1> TREL OFEENELORHAETFOTE
1, Musturd 20, Murray 28, Miller 2, Roger 30,
Schimert 3D, Stokes & Gibbon 32, Gott 3, Helms-
worth 39, Kirklin 20 73 &3 A .0 € 60~120mmHg
ERT M OETRE TERI0D S 1 RO LM O
itz 185 & 151>, Merendo 39, Sealey 36, 30, Cooley
2, DeWall 2, Diettert 38, Dodrill 3 23 30~50
mmHg OE[&EFRE T 40 5 % COOIMFTER RO
LDEECNZ B85 C & & MFEL TL> 5, Diesh 4, 13
KRR A T0 G 70cc/min OERE TN EE
BREOIDHHTREL, KOPERRIF TR, B
%,. 26cc/kg/min OIEFE T BIEREESRIFES
CEERBNTD., ZOXICRETHHZICET 2
RO fEE L2cimidsd, REB» THARERD, i
EERD, JEE D, MR, 5 & 28 FFEE R T
5.
ABCECERENS, BEEfedERaE~

Studies on Extracorporeal Circulation, with Special Reference to Performance of Controlled
Cross Circulation. Toshio Yazaki Department of Surgery (I) (Director : Prof. Miyoshi
Urabe), School of Medicine, University of Kanazawa. '
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DOEERBHAD X R 205, WA T O &FE
M S OHIMASEEL S, FINcEREEERL
Ho, REuB(LEBEAVEL URMENERECcH S &
WAEREH D, RHNCERESDEHL EREMEDP S
D HIMAATE  CTFRRENSBRICE S, TEEN
DM EIREDD I D TENICEE ARG b EREE
TH5. LHL, LIFERTIIE S 123 L~ 0B
FUHEDID 12 < 18 O, LD RTIEESLA TR
L, BTwehad 2 s D sk e —e 0 &l
£33 5. ZOEREOMBECH U CRBEAATLHM
DOERFRBIDS ST I N T B 1Ic difih 5 Eimosis
JNTL>5, Lillehei 2 (128 XIER O O Lok
ZRALBTNEZRES L ENS, ALLRS AN
WERBTETRD 2k, #00 omEHtasAL
Lk OAEBETEEIN TR EBRTnE, FE
RIS 2 AT KRR EIR A o 2 i
TRXIEREE B, 20 fiEo %% Andreasen
& Watson DU>5 Azygos flow principle ® [c.&D
1o, BEXMERIC L 2MEOHBRB AT Lo 20
X D AEBICGTNC EEEDD, ElBchr ZRE
BRoamOoRe £ 2 onic, MEOEES T
BZFOREARID SRE L URBERAEMT L.
F DT XD BREOIRAET305 O U BT i i
Z I RECLBAFRET Ok,

I.8; 8 # &

BRI 112 BHAE AL, 2EEBR—F %
Donor (3. #kifmX), —A% Recipient (F. =M
R)y E—HEURD LS ERBES T 12, TED
FHEVE Azygos factor 19 & D7z,

A. Donor 7% Recipient T O k&b D— AR
1. EYIEDS Azygos factor LBEz HLIH O

(13ce~17ce/kg/min) — Ay B
2. HWED Azygos factor Dz 25D HD
(20ce~30cc/kg/min) — Ag B
3. VETREDS Azygos factor D%z 3{EDHD
(82cc~45cc/kg /min) — Ag B
B, Donor 7% Recipient & D/NIWxdO—BRE
1. JEFREDS Azygos factor &gz ZL 1%
D —B1 B
2. HEFEDS Azygos factor Likx 25D b
D —Bs B
3. HEFED Azygos factor D= 3D B
@D —Bs B

C.
D Eo&B LTRSS 2 HEE L, 5~

B T KO B E Bbhi A BOER
BERO, BERTLBAFREZET L. —CE

UTF, 805 tLob0rEHT 5. £FR
e 3 ROBER Donor %5 6~21kg, i 14.5
kg, Recipient 73 T~20kg, iy 10.9kg THolc.
BfferE Isomital (Sodium 5-ethyl 5-isoamyl barbit-
urate) 0.08~0.05g/kg, Ravonal (Sodium 5-ethyl 5-
(1-methyl buthyl tiobarbiturate) 0.03~0.05g/kg *
REMEPYER U BRI PRIC TS L7z RREME R O33R S
WO EEZCHEIN B EBEL, NHIMEEE
WER A BER—IRECILE & il s, T BR0
B VABRKHISERECEEL, BroRficKISE
RTFEE I U7z, Donor, Recipient 2flic &G EPE
BEERITolc. £74Al, —x @ Donor, Recipient (%
A7 AR & BRXRBET, BAEE500%
ZHERLE.

1. BERUERE

HEL 1 Ho 5 ®E DeBakey K& Pump Zu>NE,
1 ® DeBakey K& Pump & [ > Metal finger
# Pump & MEWHEAT S Vinyl tube HOEDT
Vw5, EVRE Pump oEEEwCHAIL, 5 90~
600cc DT BHc I T& 3. Mc Caughan 4 %
e O Ed 3 Pump 1k 10~600mmHg D&
MBARIC—EDTMBZ B 5O CHEH O HHEIRES
THBELDTNSE, TOEZMDS, EBETIC Pump
ZEE U COREREZHRE L. ID &k > K5ED
DeBakey & Pump I 2 KD T 2 EABA LKTES
R 5 X5 Lic., BROKEAEEREK S
BETH B8, HJ5rE Klemme TTu FEEHEL
THEH U, EFcERT 2R FREONELAN S
Silicone (DC 200 Dow Corning £x%-#1) CHLIE L 7.

RXHABICHEE Ulc R 2 HAME: U, Recipient 1
&5 Oq REIEIRATTU0D, 84 Bl cEBfE
HETL, HIO XS R4 8> Vinyl @ Tape
L TRERED Azygos wBLTHL. FABE
- Bk, ANEEENR, ARSERREBE M T 5. —
7, Donor rXZ=RBEE), #k, AAMREIRE BEhid
5.

ME~EA TS Canula 1 Polyethylene Hi\ 1%,
Vinyl ETROKNCEDOTEBE#EINE X
HESORNIDObD% HE L. Recipient @ LR
TREMRICHA T 2 Canula EAIFLASI0EMES T CTH
%, Canula OWNFEL, 2mm, 4mm, Tmm, O 3E4
ERL, Pump AT 5T LB BE CTHEE Smm
ObDREAL, Canula R HFECHEEL, TR
BRCHERE % B & BRRELTE L, EHAR
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B I DeBakey % Pump

DeBakey # Pump (5 #)

M m

DONOR

JK$R

Mano
meter

Pump I8k Lcdh &, T Osvan (Takeda) o 100
REWC 1~ 2R L HFE L, BAK, Ringer K
T3, 4EZEEL, X5k 2 EAERNEEK T
LCE#K 100cc ¥V lmmg OE|&K Heparin %
BAUK EBEPEEKTH 72 LUz, BEAD Dead
space I 120~150cc T#HD7c. Canula DFEHRIX

I
M ©m  Vinyl tape LT
KE#fR, Azygos ~EY .
V.CS.
L,
PSZ
~
Azyg.
N. phr.
/ V.CIL.
R IIER OB

RECIPIENT

A. carot. int.

Kocher g+ ik C Canulation 3§& T34 5F TE
OfEc. L% ¢ . Canulation pffjizDonor, Recipient
CENENGE lkg %Y 3~5mg @ Heparin Z&
7L, Recipient, Donor ®Z 2145 THBEIHRICAKR
MEEZEHET 5.

Canulation % Recipient 7 51TV>, I RIBEIR
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M v OEEROSE

. Vinyl-tape

Vessel

o TRE IR CRIBIET~, RSk & L Bk
~EEnEN, RER~NEATS. $BL UCRE
Bk~ B~6cm proximal ~¥EA 3 3. Donor O~
WM Ufle KEBERERIR.0> 5 (€2 proximal ~BA Y
%. Recipient OO TFRER~FA LK Canula
Y FECER SN T 1 A3 D Pump %% T Donor
DORIEEIRNE 41, Donor OXEEEINRA 51k Pump
%#& T Recipient OEHBIR~E 1N 5 X 5 1B OE
T 5. D TEIRME Recipient @ F « TAE:
ffd» 5% B[ 231 T Donor DARBEEMK ~A D, BRI
V% Donor D XKEBSEkA>S Recipient O PNEEEIIRAEE
TRERANEA 8N D52 &k’ b. (M) Recipient

DL« TAEIRKT Azygos OHERHIRI IV Ok 51

MmE &L 72 fi> Vinyl tape & Vinyl 0% 4:®
L, ehEMERMOF LSO TIEERES +,
Kocher B FCHEET 2. < 0 #Eliz T 280
Pump % [ol#z L, Donor J¢F Recipient DIMFEDHE
& D% B H D Recipient O BIERIL RT3 T8
5. HERIRE B Donor IKilif%E %0, Reci-
pient (IR 2 i OEREAELT 1L 5 FRECHBIER %
T2k, T ® X 51 LT Recipient OLEIERE L 73
b, ZDRA&EIRILA Donor Ofifi cE{LEH, Reci-
pient 354 W Z O LiE#e% Donor &R 3R T
H5B.

EEWTHRRR R4 ) Tape 24 LTI, &liEic
MEHHTHA L TER T75D0%H <. Ebic Recipient
CHEEE 3R D BIIF R A T3 5. Donor ICiZ % QHE
A3t5u>, Canula ZA3k329 ZFic Donor o M JF 2 HElF
B HEE LT 0 L i3 41c Recipient OF~FA
L, &< Jhid Donor OF~EEIT B LidDc kD
CHREA TS . XfE Donor DIMAHS EMiETIC B D7
& AT Canula 3KFEL, EENDOMIK % Recipient
CHEAL, DORESWKRCT 5. #itk, KEBERXLD
Ringer X#g, ##ig, Glycoalgin KRCIIFEtmuE, 4

DEAE—BIRERC G U C il AR 20105 &
Thist. LBEE K b OREIRFED 5 O M )sHE
U 5O THIFEE LCREL, REORMBLIH
WA U7, Wil Protamin WER Lsh27%. i
/KM Penicillin 30 7By % B L 2 BEER 8007
w5 Lo, BB, BglE~ Drain Z8A L BHIK
*xL 7.

TEPRICT 2 B E L T3 Z DEBRROAAESE
ZHEDLY B RTCH 203, DeWall » % 5 KA
PICEEL U B iR AR DR AR S D7t
AEREAO—IED “BRIT” LLT»a. FED
FERcrx DeWall 2 o RA 8E L, TH (KE
128, DRBIEZEERL, TRMRIC BESE 52D
BinDlc b OEEFEME LERLTHS.

2. BREFEE

¥ Sample vk, HFIRC HlTH, HETHERERL
To. OB, Oy BEARS < e g Paraffin ¢4
[EWBIE L7 BB CIRER L, 2cm D EOE I ICHE)
Parafin Z AN BECEHA Uiz, Heparin O{EH
MEbLN S ETFRINS DKL, BEHIERE LT
M 20cc —JIROERE Kalium (¥ 78 1< 1% Mk
100cc lc—TIRCHESTH D) ZEA L. HHI,
K& R UHERE O REE TR A fT D7 #R1c, Recipient
OKRIBE) - #IkE VBB LT, WHFhRERKDO = 4
BXOKQFR LI, T % 5L Recipient OFfkim
HEARIRI & 73 2 BB EIRIM & s 2eT 5.
PToEficoskELrix.

1) Hematocrit {#, Sample % Wintrobe K&IC
ANT 3000 [EE304 A& LCHlE Lie.

2) pH {H, WIFE®E pH 5 (REBHER LK)
ZEALC.

3) BMESE, KEBH AEE, Van Slyke-Neill X
BIRERS 4 2 ER L CaF LTz,

4) BEEFEFETIE, Sample @ O; 28 (Vol%) &%
O Sample CRFEEZABL O THFI L e L&D
O: &REMEL, MORKLDRDI D,

WD Op 28 (Vol%) — 4l
LRGSR C0S 0
. E (3 Y1)
O BT = — oo O 2 B (Volos) XEE T
T SR BRI TR L C b
% Oy 2B (Vol%)

5) REEN RE (Peop), pH, CO2 48, (mM/1),
Hematcrit @ 335 Singer-Hasting Normogram
B ZROTRYD 28RCH 503 Van Slyke THRIE Uiz
CO: B Vol% 3D Toig mM/1 KB4 3ic
3 mM/1x2.226=Vol% TT\», ZLICEEHED
RS 5.,
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_6) fBfEiESE (BufferBase BYf) Peop & H I
Singer-Hasting Normogram % i3k 3.

7) ¥ERE, S8 %I Dinitrophenylhydrazin
¥4, FEsIE p-Hydroxydiphenyl #: 0, %53 Hage-
dorn~Jensen EEY: W A FFAuasz,

8) IM%E Hemoglobin, Flink 50 ¢» Pyridin F&L:
@ik 00 CREL .

9) BBRMEE, ENRIO BREEED, Douglas
2~ 35 HORREED, £0 0 BEBA (ER
&) Ho O BARELUCHEB Uiz, BliEOBE
MERRERE S - BIRERRE L OER L.

BRFERE=(A-V) Ox HEHE (cc)
A Bifkfu O & (Vol%)
V@ Ffkineg Oz & (Vol%)

10) FriEkEfeE, SHERKIE®, Cobalt G ™ F
#z Cholinesterase EDHIE ™0 % TD07:.

1) LEBN. EHO.LEEE AL Recipient Donor

1%

0L ERABIHRE L.
12 BAHSCHRENT & B B OILO TN, BERE D
3 OILL M FERT RO C L TH 5.

%

. o B’ &

1. WXIERF OB O—ipIRAE

1. A% : Donor 8 Recipient L O KEWFE.
T HEWEAE Azygos flow L% L < Uiz AL B, Azygos
flow @ 24& Ui As B, Azygos flow D 3fE& L
7o As BRC DU T E L LI FEENRT R £ 10~4053
. L7l D BfE% % TR Lic. Recipient ORAEE
UT Ay BECIE 8 ik 5 PlAfE U CAEESR1E62%, As
BTV 10 Firh 8 A L 80% (No. 28 DEEHFLELE
B~ AN B E90%Icis 5, 2 : DT Data 1 No.
WEBRILTHB.), As BT 6HlhsHIT83%T
Hotc. EEENERE 3~ b KR, B TH12
IR EEE LRI TE 2 X H I D B4 EERT

* I E B g % (I) Donor>Recipient
T R oo & |
£ OB OB i iz J& (Recipient)
# 2| Donor Recipient | cc/min cc/min/kg| min
1| 185  13.0 170 13 0| & =
2| 14.5 7.5 100 14 10 "
A 3| 15.0  10.0 140 14 15 ”
4] 150  10.0 150 15 20 "
(Azygosflow) | ¢ | (3.0  13.5 200 15 20 | 5% Unbalance (Filaria)
7| 16.0  10.0 160 16 2 | &£ &
8 | 18.5 14.0 240 17 20 14R5RAER3E T, MakEpy i
10| 14.0 9.5 140 15 30 | 6IERIESET, LED
91| 10.0 9.0 180 20 38| & =
92 | 16.0  10.0 210 21 15 P
28| 17.0  11.5 280 95 15 "
94| 15.0  10.0 250 25 15 y
As B 25| 9.0 8.0 240 30 18 p
(Azygosflow) | 27 | 14.5 7.5 200 28 20 ”
X 2 28 | 16.0 8.5 230 28 93 | 48I5RHMR, =EGE
29 | 14.0 7.0 170 97 25 | & =
30| 16.0 9.0 260 29 30 "
31| 15.0  10.0 280 28 40 | eMEEET, LB
41] 110 10,0 370 37 5 | & =
42 7.5 7 280 40 20 "
B As 43 16.0 8.0 360 4 20 "
(Azygosflow) | 45| 8.5 8.0 300 38 20 | 5 FPEAFET Unbalance Jigieeps fif
x 3 46| 17.0 7.5 280 40 0 | & &
47| 16.5 1.0 400 40 40 "
f % : Domor [Z&flkfz
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K V  =ZXEFho—ERE (1)
D. Inkg. ) o
No. 4 { P [0KE" 38 15co/Min/ke. ZERT205R
BROE AR mME ¥==V 1 K D- Donor
_mmHg —— Bk % R— Recipient
X—X
50 | 150 L 150 % B
4
100 {100
30 |
20t
50 50
10 L
ﬁ}ﬁﬁm% D. i #@® # + #@ ++ “@ O W W
B HIR | w® . w ow [e0) + +  +@® -+ +®  # ow
t P 55 10 115 a0 50 40 50
mﬁ!ﬂ@ ] Pt I LTémphq\u ﬁgﬂfr‘-[ L
AL l Teraptique R R
[ 1 ! I
115 11 10! 1N 11 1 i 1 108, 100, 98 107, 11 117, 118, 120, 122 114, 118,
o E Donor Z;K /5\: /(:a /g jo: %; 08 /@ 4 4 4 foo e 10 46 46 /é /é
i L. 130,120, 1 31 30, 30, 30, 30, 30, 30, 30 28, 27 26,55 85, 98 100, 104,
meHE | Recipient /604 (z 4 4 2/3 /8 28 4 4 /{ 4 4] 3 6o /B0 4 95 4
Donor 1145140 140 143 144 144 141 141 146 146 148 146 146 144 145 142 141 140 138
ik 8
Recipient| 113134 135 130 135 130 134 135 135 120 120 133 138 130 127 126 126 125 125
Donor 28 29 28 29 30 31 30 28 29 22 29 29 31 31 32 32 28 27 27
TR
Recipient| 21 19 21 17 15 13 15 17 20 2 24 24 23 24 25 25 26 2 29

%. Donor i 1 HiDF -4 75< Recipient kD
BEDRE L, 2~ 3B Tb 5 IBRCch>TAHED
ER bR,
(i) A B :
T B
Recipient ORRHEE U T MHTHRTI52 ARO Ok
EPIER L1205, 2050500 2 FIEEL 2 flhseT:
L7z, A1 BORENTHAEEbN 3 No. 4 o—iik
BOBBEIK VIR Uic, LI~ OIMF4E N 5 &
MERE I 25~30mmHg TS 3. fRERIER
N1 3, C QIIFERER PR FELCs0,
IREL DN & & TRV, MR 155 & CRAER
AL BCERET S, ENRISAWE 5 & inFER20~
26mmHg & 73 AEFA & Me B L2 5, R 15
SUANTRERTFRSEAT IR B L5, Bl
Dl DBEREESMEY, PEBEOTEEL LD &
(T 570K~ Bag ZIELT O #%0 A EE

HEREAE Azygos flow. 2% L < L

IEHTHBL. ERIGA U Lcis 2 X BAREEERNTEA L
BER T2 5. EHik, HbiC mER 50~T70
mmHg e FR$ 255 No. 1, 2, 3 k51 155
DIRICERTHERR 2T Dl b ORMEDEE, MK 4
OEES i, No. 7 1 ED X 3 I MEAMFEEE <
EE LIS & Ok 99~100mmHg AR L, #Alc
IR0 EH%RT. No. 6, 8, 10 5& D FHTHIEL
TH O ERTERE200 D ED b DCH D, Hhi205%
BE B & REASREBICED U AR SNBSS I
FUBIL S PEERLE, 2D ik L, Ml
B, MED EREECEST ZRIRER URE K
SRV RE BB U CL 3. MRREEFICHE~S
EMZLBL R 3. ¢ hiw # LT Donor OEEEEIE
Recipient ic i CEROBEDID IR, WHISHL
WCRMER R U THAR & 724>, g% Donor
DEEFWIC A4HH¥ T Bag 2ELM O 2BAIE
5. MEREEO LFERLT LIS, #2045
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ZBE B LI, TR BT A, ETER
%, MEE, FEOBIEHSR S, No. 6 X5
oA Filaria 2380, #HGR S < ¢ hds
Canula K% % &5 ¢ L, BERRO s HEL
Umbalance QRER &MLD& EZ N2 T, ¥
WRB Mg A% 0 MFA T UckSE, Ratkis
EFEERD IS DIz, BT BIC Azygos flow 104
Lo PR CrR G I FE BT A B RO 15 2 © 204395 <
HRECH Dtz

(i) Az B : WWE% Acygos flow @ 2{EkcL
ToB

Recipient VXMFTERT05 2A 1> T No. 28 0
FHOEER S, SPEE L. BH050 bOriE
BTRU LK. COMET LIFEN£T5 & Reci-
pient OMAVL 85—45mmHg L 73 0, JREds 8~5
mmHg ICEES 5. 15~205 QMW CEifG, FIK,
ABERACIIRCE LB baEms S nes, (M)

XK Vi
D. 16kg.
No. 30. { r O
MR R ME
mmHg
50 | 150 ] 150

40

R 15~20 S AEE B L MEHS S bic SmmHg Pk

TH LT 30—35 BRl>ik 35~40mmHg %773 XS 1C
15208, PRAOZEMER DR E (R, HRIZ205
ZBEDZLRNELIEE, 068 %BE B & RESH
< B U AR b e BiiL 1D TL 5. AEFIRD
B M FEERTF304 LA D & O THERTRR 21T 5 S IME
RHEBIK 50~70mmHg 72 DRE S 5~10mmHg &
MEL, FRBAFEE U » cEABNOEMCSH
%, EESUROEE R, MERRECEA LT,

1BEE 30~60 & Tlge MRTMEIEL 725, MH 100
mmHg U FDO&DCd, Théraptique, Neosynesin 73
EOREFIONERE, Wiz e X { ST 5.

No. 31 O XS EHTHITE (KVI), BRI
BHD X 5 e 50~T0mmHg [E# LT 51054kt
HUORBCTROERAZR L, FEFLL, @mfgc
—BREINTHT S TET S, REN K& 20~
80mmHg WEFT A &% 5. IREE RIRET oIk

KXERBO—RIE (1)
i {

260cc/M.

99cc/MK. K305

=l E p- Donor
—— [t 4% R Recipient

180 [ 160
30

20r
50 ¢ 50

10

ﬂﬂﬁ&?% D[ # +# -+ + + ++ “+ +
B IR e 4@ 20) +@® + @ + +tO  #
1 ] 109 2 01 1 40 50 60
ﬁll‘“i@ SRR ! [oLe] LB Lobel
£3 i @ elin
257 BR 44 Teraptique miﬁ;?ﬁ‘f"lh
l 1 J i Teraptigue
117, 117, 118, i 11 11 1 107 105, 107, 115, 118, 18
nE Donor (s /4 /é 09 4);; /& 209/ A 00 4 4 /4 08
B, L 108, 107, 40 40 39/, 39 39 39, 37,57, 67 84, 96, 103,
TMHE |Recipient| @ 0 4 %8 4 /g 4 4 4 44 4 4 4
Doror | 145 128 125 125 123 121 121 125 126 124 122 122 121
3%
Recipient| 137 143 136 137 137 137 138 131 129 127 129 129 129
Doror | 21 23 23 24 26 27 29 29 31 33 32 33 29 27
o
Recipient] 17 17 18 18 19 23 19 24 2224 25 26 25
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R VI RZXERGO—RRE (1)
| D. 15kg. .= [ 280cc/M N
No. 81 { } fogg VB 28000k, A0S
MR B mE
_mmHg A_L__AAlm 23 D — Donor
50 150 | 150 | — Bt % R— Recigient
N Bt O}
40 +
100 £ 100
30 r
20 i
50 |- 50
10
ﬁﬂﬁms D.| + ++ + “+ -+ + ++ + A+
B AIR|+ O “+ O + O + Q 4] r® = T® +
I} t I T 109 20 30 4’01 460 ]_60 70
il p #ém 100
Fﬂn’?ﬁ:ﬁmm‘:‘ﬁﬁ g%ﬁm@@ Neo synesin
l l 1 l Téraptique
118, 12 119, 1 1 120, 1 120, 115, 118, 112,
P A A A IR Y A
He oo 103, 80, 89 39, 39, 40, 38 35 35, 36, 34, 6080 66, 65,
e YR IR IR I I N YA
Donor 8296 95 95 104 105 106 114 112 104 107 108 98 116 122 122
IR ~
Recipient| 114 116 105 103 9593 92 97 102 93 93 8795 9391 90 85
Donor | 15 13 14 16 21 25 27 28 27 27 25 24 23
Lo
Recipient| 2222 22 23 24 25 27 28 29 2422 10 10 1214 18

B L, BRRLBD L ORI/ HEes 3.
AR & fh 2 FEWEE LISt 0 & 5 ikiEss
B TRTF 5. BEFLERTSARIRIC Bl CrhEE
R L, BBREFESE O BRAFTDOTHe WEIN
B0, ARENAOEH & Abe CREICE LOERE
3% . Donor ~Cri BEWITRIKERIC PRILERAS #4J0 U D>
52T £ T ER L, IRiEH 80 25 100 Aol % cHEM
3B, MEROCEARERS TS BEMEROZE( L
FHCv . MR EFR RS Uit T L
K& 1A,

(iii) As B : WEHEA Azygos flow O 8 & L
ToBE

COBOWER EELCEHEOWIELTH 3 8
Recipient X 40 70 MFERTC T 2 57, kR
Recipient QIFErE 45~55mm¥g & 750 JRTFER/NS
V. MRV ER20 B TRA E R RIS 15
M3, 30 4% ¥5L X5 bmmHg HIRIET I 5.

PRIV ERT205 & TR D BLERD 10, IRER
BmolEns & 5. ARKER05%2EE 3 LRE
BENCS D, R0 N0 O THNIX, MRTEK
BOEBKESE L, 05N THEHEEL RT L3
730 100mmHg DITFOENSDTY, AEFIcL
FIGLTIKIEDRA & 5 5. fREb RS 724,

20mmHg DUT C PRI e BEINS 3. TRURVREERT R
SHLGIICEEL, Bk Lcd0THEL THERE
1043 FIERICIRIRIE 3 5. BERTA0 2B E 5 LR LT
LIMEDKEISEL DI, BRPFRCHEH, AERX
OB &EBET 5. B3 A1 Azygos flow (D 3 {8
TR U7z AR 40 4 DI O M EMnc i i 215 2
s, FEZOMHER LI Pump (3BT B2 O ¢ Pump
DOREDFREAL 32 EEMN KX LD, unbalance
CERERDEL, BT UDHFEENE S N 18 D
7. KO HEOXRE Pump ZERATHIE EHCT
X350 & BB, Recipient QI OHIRIETH
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% Donor VXE]2ED XS CHEBDODIRNGE &
T, LR TEIRE XL DMK T, £
ORERFR AR E RS, IRELHT 2 BIcH~TEL
1%, U LSRR ORKIERE 2 BLHNTER
OERILL, HEEDFBA L HEE THS Recipient
femR & UC5ES ULiEfe.
2. BB : Doner 2% Recipient & D /NXEA
Donor ASiElFrh Recipient .0 JiliEEERTLT
LEDITTHBH, MESDRINIDEOE,
ETREEASE T 1L R, E72 Donor DAE
7% Recipient DZNIVSRE T T K & VL,
Donor DEFIIWHKIN S EEZ oD, MCHED
ELENTBERY, ERBESETLZELE,
7z Doner 25 Recipient J 0 $EEBEILCENTHE I LD
iz 5 & Doner DEMHIFFICRS DB
EWEBZEND. (ERTONIEBEROEFEBR
WL, ERERC & SER T OENFROBERACE
WTEZDEIWRALBRLEN 1ed DI, o
Doner 7% Recipient & 0 &/NI W IBA OB EER
1IN T Donor IR L CHERTH BT EDNL
EIhTEhid, AENFEEED O, MHEEHEAR
HEDE S D% Donor & & D TORIIERAL
LCHEITTE 3R Td 3. COEMICBL>T Donor
Z/NE L& Recipient 34075 2 fSER T

1%

FhRENTE Donor & LA BE0EEE LI,

ZORELRE T ReR L7z, 158 30FHD S B Reci
pient DA:FED 8 ] (L7 53%), Doner DAFIL
UHITCHTERED | flos TH2lc. BRELZ TN
EVRE, ERBMBSERETHIET 2, hkER
MR EXFNITKR EFE, Donor OEMEMKERYD, &
NICHB L CLlifigEE O RIT% 510 Tla % Recipient
OIRFEERE L 22T 5. No. 115 Rz pRFEHILH
T, EWih Doner RHWHEDLHEHBEOWEROM
W (DHEHESS 100cc & LT 58314, Donor @
1350cc LR/ LT 450cc/ S riivhic 4 3.)
ZBLEA & UCLIMHEEISER I 2 aEE AN, £
Db Donor DffiH, FFEASEEINL Recipient 1%
Z® Oz OB ME4E 5 C—BEEEE~D O
BHADSRBI I A, C DEFROMERE Recipient OJik
FREEINE R PREERFE ©  Druckplus & 75 0 BT
B, AERER ASC KBS, TmES 50
~60mmHg CHRFIC KIET A 73 < LTI
%, 2535 Ok T Lk, &5F No. 113 oIk
A BIRICRY. MA@ Recipient M A
Br&DEMI. BIBLERE 25cc/min/kg OO
BT, EERRIMED 35~40mmHg cFEE LE 0k
5mmHg WADEBEIXH 23R LIcEARI IR, B
EisOik Donor MEEEETARHCH A THEMEONRE

1 £ E g # (1) Donor<Recipient
=i & = kg bk = ST
E - isih I  J®& (Recipient)
#E=| Donor Recipient | cc/min cc/min/kg | min
101 8.0 12.5 150 13 &
102) 9.5 20.0 260 13 15 p
By 7 103 9.5  15.0 190 14 15 p
(Azygosfiow) | 104 10.0  20.0 300 15 15 | sEMsmET, B4
106; 15.0 18.5 230 13 20 2 544561 Unbalance (Filaria)
108, 13.0 19.5 250 13 25 I6RFRIARZET, LSS
i1 6.0 10.0 210 21 5 | & &
Bo B¥ 112 12.0 20.0 460 923 17 p:
(Azygosflow) | 118] 8.0 12.0 300 25 18 ”
X 2 114 10.0  16.0 400 95 20 "
115| 18.5 18.0 450 25 30 8 IERABT, £5FH
121, 8.0 12.0 410 34 15| & £
Bs B} 122] 10.5 15.5 530 35 15 ” .
(Azygosflow) | 123] 10.5 14.0 450 32 20 4 344 %61, Unbalance
X3 yed 6.0 12.0 480 40 20 | ISISRIAEEET, HOMEPYHIM
125 8.0 12.0 480 40 20 | 6I%f9443ET, Unbalance

# 2 No. 115 1% Donor ZiT=, 12[i%4 525, 1> Donor (ZAHILERE



% A '/ OE 357
B W RZXERTO—RE (V)
D. 8kg. w.= [ 300cc/M. —
No. 113. {R. 12kg, V| “g5cc/Mk. EHTIST
R ,ﬂfy ¥=—2m FE p,~Donor
— ft 4% R.-Recipient
50 } 150 | 150 ]
D
49 R
i D
100 [ 100 Z
30 R
< 1LY
20
50} 50 R
——
FELL)
10
fo‘«'.!ﬁiéis?%} D.| HO H O +H © H +® HO
AR HE H O H ® +H +@ He
) ] 5% 10 15 18 rzc 30 40 50
oo | s P02 Eﬂm
b iy l ik
il
122, 124 119, 113 108, 109 109, 11y 14 11 118,
P LA P r ey Ay a4 % 4{ .

- 168, 110, 114, 40 40 40 40 38 38, 38, 58, 70, 80, 83, 93, 97
I nimene| o Ao e e e A K
Donor 95 98 112 120 118 116 121 119 128 120 121 128 129

IR 3
ecipient| 101 108 100 9% 103 97 14 102 108 115 120 122 123 125
Donor 13 14 17 20 26 30 31 30 28 24 22 21
R
Reeipient) 15 15 17 13 21 22 23 25 22 23 23 26

OY¥EM & PE O BEIIASTE L, ERTREREE Recipient
OMEDIRE, AEREOWERABCHE L TKRE

DT, BERERI0~20 LTI ERRRHME~E S
EDDH D, FRGEBRBREICHE LD, AR
& L. Donor OIKIEILABIC TR &5
MR, PREOKIER FEE, HIRRIRERCS
%. Recipient Donor DEERLABECH~ TRz Bh
B985, FHCEPEERED SNEHD.

B: BEITL TR Azygos flow 1% LIflic B>
TURMFERT205 A Fic 72 % & Recipient 1% Ay BE &
UL L.

B: BEI RN Azygos flow O 2 EEDHIcE
U CrREERT 25~30 A3 DA W in B & fEREEDSE {78 D
No. 115 72 X X#ft% Donor, Recipient QWi & &%
Tl

Bs BEEN B EDY Azygos flow @ 3 EEDHlc I
Tk Doner AUNZUNIE/NI W2, FEMBET

LB EREO BRI AR L B> C Donor I8
B3 BREE, WRTKIE20D 282 2 bORKOLE
B BIFClXinhot.

3. CH : RXERTICERTLEAFHNETD

12B&

HEFED DIsio & LEAFHS Pump OEIENT
VE L, Ml b CTOASERTISIICE LU HIRY
5B, Bk Ui & 3 ie— ISR FE RO K4 30
SEHT, DERCH B IELBRELEEHND
RKd B & Azvgos flow D 2{EENFHEEDLNIOD
TC OFEE AL TR XIERETOER FLEAFR
% 16 Bl hefT Ure. ALEYEE4 48, HLZBYE5
B, Z20EEE 2 4, LErhRBRAEEER 8 I, Lk
PR AEE O BRSY 2 FlhsZ DR CHEERII6I% CH
Dfz. (RIU) NEESMD S & EERZETT 5.
DPREREERLEYRD D RAKR T 2 T4 5408 TIE13
S HEELZO MOLID O HinER 92~3806cc
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F M OE B K B OEEEREDALL0 () (CH)
= Kk =E #woOE hesoee D I N
Bﬁf‘aﬁ WJ{E{ Jﬁ‘?;ﬁ'ﬂz&vﬁﬂﬁ (Re(nplent)
= Donor Recipient | cc/min cc/min/kg [min [ [ Fec
201 9.0 9.0 180 20 13 | 67307 105| A.0EWRE 3R T, 24
” 5 F5#35FC Unbalance
202| 17.0 9.5 230 25 15 | 57207 95 (Filaria?y
204 14.0 7.5 200 28 | 20 | 67107 125| & =
205 16.5 8.0 220 28 18 | 57307 110 ~ ”
206 14.0 7.0 190 27 21 | 77507 158] .0 22HTEE ”
207 14.0 7.0 190 27 19 | 47407 92| # ”
209 16.5 8.5 230 28 19 [117207) 210 # »
210( 14.0 7.5 200 28 17 | 97107 185 # "
211 14.5 11.0 280 25 11 | 77507 163 # ”
212| 8.0 8.0 240 30 18 | 67307 124| Z 022 40RH ”
213 21.5 16.0 400 2% 18 | 87107 175 » 12[5fE#83E 7 Unbalance
1907 LERFRREERECICERY 8 KRR ET
214 10.0 9.0 220 24 29 |137207| 306 Halhps h
215 14.0 10.0 280 28 25 | 77507 178| LErhBECETEE  M4ISRIBTET, LB
216| 10.5 9.0 220 24 10 | 77107 180 LSECPFEICIETBEY kT
217 9.5 9.0 230 25 18 |107207| 245 L EEHREIRTERR SO G T 2
218 18.0 10.0 280 28 18 | 87307| 195 LEHfRIETER &5
f £ Donor RA&Fl4E
THDT. WMMETOLETHRZT LT Dbk ST. T TBE, TWE(L, TOWME, 2488 T O M

LEPREZREL 2 DI THRTENRE, &E
Bl B 2—RIREED WA Bl RT L O Ag, Asg
BEFOVEMEFEDOLLEL, (NKX) $RFETHT
HOFECTH O & 5 ICHERTHRR, MEOKESEN
3. PR D U LERO EiE R LT
%, BIEESSEBMETD, BLOBKGEP KD
T 5. ZOWBEBIIBS LA LERAE U TR
HLEMENL I ASED ONEADI. Ll A 7
HILEE%: Azygos flow O 2 &1 Lic RRIESR 7S

1 OF-EE305 D MFRERTCTH 2 B8, i EFEH
51@%W$W%mﬁbt%émm,mﬁﬁ%%§ﬁ
Eﬁﬁ%bfﬁmﬁf%oh.

. RXIERKOLEX
@Kﬁ%%®%%@u@®® A EEY 2B Y
& UTETFHUC X2 CTEEE Uiz, Hlii 5k

BROEN SO, RUETHI B CHEOHEZ
DCLEROELL BZE8 1 5. Recipient O.LER
It No. 7, No. 29, No. 25, No. 46, No. 47, No. 214
@ 6 filicou>T Donor MFtE No. 30, No. 45, No.
108, No. 215 @ 4 flicDlL> THZS L7z, Recipient @
No. 29, No. 214 omR% Hicm Ui, (RXZE) #
B OBk &R TN TOER RIEOET S 50
A, ZOEIAMBTOMe YeE R ENUT &3 5.

% b BT KO #% & B hoER» S
5. No. 28 O X575 AEFEPIC B UL BERB RO
Binss o, 91 FHgTLBECEETS. i
R LT No. 214 @ &3 1 BEF @B TR R
ERBRLBINT 2 LK EAETLCEY, 1R
R BLTHMOWEIN IS, 1538 No. 214
BT QRS ICR5E2M Block 2538w 51 B8
(HXFE), THILEE, ERREREERS
BT E DRBEINZ 272D ORIEZER OB &
HEDTH A H LEbLNhd. —J5F Donor OLENGZ
No. 80 I 5 5 &2 13 BASLERO FTR4AAH
#7150, (MX) #2055 EX 2L ST OBEEQT
50 5 D3RS R300 D OLER TR L S HWEIRT
»3, a
. RXAEBRR: © ik IR o2k

1. Hematerit {8 (% IV, Vv, VI, VI, VI)

TTO Plic R Hematerit [EOETAS S
1. CHVEEBRA O AR KB A RO ERIC & 21K D
BROn & Bbin b, SRUCERIS DI BSFRET
W H A~ CERF e 380 T 1%~6% DR %R L.
LEYBIATET Lok, LS ORI /e DK
EATDI DB T AR LI bDNH D, EEFLTE
THE O EEEDITL DI,



o4 B R
X ZXERDO—MRE (V)
D. 9.5kg ..o | 230cc/Min .
No. 217 { R. kg ULE { 25cc/Min/kg 1857 KT
o Y——X i [ D~ ponor
HR B n‘T:“E]: e——a & #§ R-—Recipient
50 | 160 160 % R
/// b
2
] ’<°,,,// ///// //////I//W/////I/I/I/l///// "
0
R
100 } 100 R
30 | R
D
20 .
50+ 60 }
"”””"”"o,,,,,’,,,”:~.." T —
10 L ’o,’,llﬂ
TEEPEIR PEEL)
LEQM  EOR B S OEmS
4 + ¢
mﬁiim} D. ++o H+O HO H+0O +0O
R. &@ + O +® +Q
a% 1 [ [ 5% [ IWT 15 t 12 ETIC I E
Téxapthue Téraptique 13
mm}ﬁfﬁ!ﬂﬁé‘ﬁ fﬁm 100 xm*fw i mu Glyco.ilall)n
| o 8% w150 [
139, 1 [} 118, 108 uz 122 130, 1 126, 126, 22
™ | % % %% %z & mE  w &
110, 106/ 108, 42 38 37 37/, 66/ 63 72 87, 9
mml—Ig Recipient 05 /4 08 /4 4 4 3/8 /{ 4 4 64 4 4 4 );;
Donor 118 118 120 124 128 128 132 138 134 132 128 126
LK
Recipient 92 104 108 107 118 116 122 118 115 112 115 114 112
Donor 20 20 22 24 25 27 28 27 26 22 23
LA .
Recipient | 12 13 17 27 30 32 36 36 37 32 30
KX %“XERDOLER GFIH)

No. 29. Reeipient (GEN72543 27cc/M.K.)

1]

BE 109 -/\A/\/\ANA/\/J\/\I\A/‘AAW
asns  MAM~UAN-MAAN M~

e AA/L»J\/\/J\/\AA/\/\A/\/\A/\A
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No. 214. Reeipient (GENT294> 24cc/M.K.)

Hab g
SRR IBRR
(EMF155)

o EF
(GERT264)

BRI S

/

NI

ViAol g
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Xl ZXERTOLER (FUHH)
No. 30. Donor. (:EMF304 28cc/M.K.)

" M\M
I MMUM

%M /\n/\/JLU\}[N\A/\
i M\_J\M

2. Ik O BT~ #Fkily O B
(F# V-V. X. ¥ XI. XIV.)

FEifgioMmp CO; O &BIFRE:D EE, MBI
W OEE RO £ O L2 TRE I BEINS
OTTEXAWROEHZRE LD T EDICB i, B
BeO BT EERED F LD CHigl 02, COz &8
CEE DI D DEHENE T Siit>, Donor 7 Reci-
pient KO KR& <, HEFEE Azygos flow &L <
Ufe Ay 37 Hlic s 28ERRTOEIRMD O S8R
14.8~19.5Vo0l%, ¥k Oz S &S 8.9~12.5Vol
%THYD ZOERERIM O 2L 2.7~7.3Vol% T
Hote. BEF, RTALTNICBL THIEFEERN
TRBCREBOENSED bNIshDt, MmyEE
75 & Recipient i O 5EDMET L Donor 23
Recipient Qffilge% 79 %D T #iai@® Balance.
HEN B, GERRI~05RD 02 &BREkILCX
15.4~18.2V0l% THfif] & & D E 5 IO R LR
Tlk 4.1%~8.1V0l% L 15 D EPBIE T ARI D TE
O BERIm O: #3Erk 9.1~138.2Vol% & 750 Hik
FHHC K & BT B, FETHICUR b H T R
205 P E B &0 12D TR OHER & S BRI
h Oy 2B &0 B UBLERD GBRAEIRIL)
D Oz GBET ¢ 3 D BRIRI O BT
&5, CORFENERZRLFBcHEHLOTL
3. EWRBRE10~80 0D O S EILHE Recipient
ICHT AHEIER QBRI LD TR LY, £ OHF
ERERDSH 5 O THREIFERE 12 2 ~ CBEEr Ik
¥, H Oy WA X iz DTREFKEREE A 51
5. Bibkimkgko 0 48X, BiRm ik 8.9~
16.4Vol% & #eliraT, RO BEMihOZH L DR EEF
ETFU, Bteh#iRmcix 3.7~10.5V0l% & 13 b sy
A& O Fic BT L, Bkl O: #3811, 4.9~

%

7.5Vo% CENRTEL DRix RTCHD. D hEEHC
RIMFTHERTRRER O SR BRI, 14.7Vol%, &
ki, 8.5Vol%, Biz=, 6.2Vol% CuElTRTIC Hik LT
FRRERL RIS, FEFCk, Bikm, 9.6
Vol%, effkin, 4.3Vol% THEFC Bib%: ~¥. (£
X) 7272z 0Bé O BECEZEHEMG, HERE
% Azygso flow @ 2fZ5C L7 Ar ek, I
B O SERIEEMRME 3 A BEEBALERDIS
V. R0 O S8R A Bic e CEIRIMc B 1
THY 2Vol%Psh. BRIRIMIC 351> THY IVol% RS E 1>
WERIR O MERFICVIFEA EEREZTDI. EFE
Phc 3 b T RO Ml A R U T b4 0 Bijkm
O: OERMBET LI olex U FETEHIC BY> Tk
WHRR R E T AR T O Ay B L2 AR
HTH5.

ETEA Azygos flow D 3fERIC L As Bk
VDTG MTTHERTATE O & 8D A BEE W LI
{EA7R L C D #EWih S Bk R OB Akindr © O &
BICHFRAEBEDEZRD IS, ERffBD 5
BIiRID O: 4Bk As BD &5 IEME LI TES
Ay BEERENTIE R D ES L EEZRT. chid
Az B B> C, Donor HRITUET <& MKEENE
<, HoLmREREROR 1 & © 8£8<, mEo
Sample FHEFFHHEHZECBRBL LD LS
5. BiH Donor O IMugMLIBRITEEEDS TS T
TedhdBions.

Donor %S Recipient XD 3 kXx\> By By Bz #ic
BL>TH, Recipient OEEREA T Lisdhidisd
730> Donor DEEDIK E 2 ORITAIE ST~ & MK
DEVPHBFE O S & DT Recipient KBB4 52 20 &
i B5DTHHD.

T EAS Azygos flow L% Lu> By Bl Bu>Ti,
R FECRT L5 A BEES L. BNb R
B O B ARER, FHCAMCERRM I B 1 T
13.5~20.5Vol%, kil & ¥ 1>T 8.7~13.2Vol%
THAEZES I, WP b2 T 8k, 15.4~
19.8Vol%, #ikin, 5.8~9.8Vol% ¢ Ay Btk b ILE
AWMETNEEEERL T3, COFRBRBLTEX
Bk b bk & 75 Recipient O fiifes AT T
X5DThH5.

FiEAdkE ¢ Donor DEIMHE 13BN TH)
Bk, BARMFO O SBBET L T 2. EHRES
Azygos flow @ 258D By BB 1> CRERTh R
FERTRERRIC S D FIRET RS Shitle.

EFED Azygos flow O 3fEED Bs Hicii b &
BRI - B IRILD O WX balireh, BEWTIRRER



" 4 B R

ARTFT AR T LD, FoEiERfcE L
BETARY, BoEERNEFETH SO EESE
m&bt\b:ijvcmb Donor 73 Recipient DD
T ERc LT 32 &8585 (KIX).

?&%E’%EP'EWVﬁ%ﬁ%ﬁOk C B 350> T I 7EMT
B, MEMFch, EETERBL bk O: SBARE
ROELI, FIEER, SECHAORCENES
RBORGORAEERCORESMF 0 4820 Ick
20T flid Factor #1213 LBEHNFEHROEEC X
350 LEDLNS.

3. I COp &8 &L EiEsikm CO:

(£ -V, X) (¥ X, XII, XIV)

BEOBENTRIOMmMAp CO: 48O s ki &
SICTHITFE, MWEIFERORER, Sodalime DIMEET
ZOMIC XD TELLIEEE S 2. LIMFLERhD
CO; BBk IS > CEMTRT & © &3 LEIRIN
B TEINL T 20 T2 OEEHRIEED K L7
0, Recipient OEEIR/C FRE L7 CO2 ML Hi
BINTVRRCEBSS. Z2DRBRITESHENL
Ag, As, CEEIZ A1 BEX D BEN T3, 7 Donor
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DEEOEED K& 1> By, By B% Br BT
CEkmO COx &EA S BML, F#m CO: SEMN
ROEINET COs MENKD A& {125 IIRER
% Recipient OJEBRICETE LT CO2 BFFICHEBRI
DNTHRRWIRERTFRINIDS, BRIEFVEWLE
Wispotc., FBEOIFECHNC B TR Th &SEEe
MFERTRC, BiEIRm CO: MERKRD HRET,
Eye. As, Be, Bs £8 0 A kBT CO» BE
H3EK 23, Recipient @ CO2 BFESHEE ST
205, F 72k Donor A5 Recipient @ COe: % F55
KRB LERNC EBBDLNS.

4. e Op 8EFIEE (R IV~ ERJIX) (KXV)

Donor 73 Recipient k0 K& A T HIEL
15F1D 5> HLEFED 9 FIOBFIKI O fSaMERERE
DEPCHIH T HERTRT, ERTh, ENERRRORE
RERED SN2, BIbLENETO O faRIE
i, 91.83—97.9%, Si#y 94.0~97.5%, ki,
44.7~175.1%, 3 53.1~64.4% CHEH, FTH
O s EEOENE O & N 13 D fo. Bl
Donor 75 BEFEAMIME N7cm¥dS Recipient o fk

£ N ZUBRSOMEHIER (A1 B)
b (O M COz & Oofgfl | Pecor |iRMEHIEA
S8R T Be| pH [ MTOS | ougs 1 COs B =
s s ||| V% | (avy0, B Vol% | (y-)CG,| B | mmHle | mEq/L
#Sjmin % IR AR BOIR | W0 | VOL%% | BUNR | AR | VOI% (UK AR WA B AR TR K] 4R
1) 327.32:7.26 19.5{ 12.5| 7.0 | 38.5 43.1 4.6 196. 8161 .0, 34|46 | 89| 40

1 | 10 ikt 107 30|7 217 181 17.8) 8.7 9.1 | 33.4 38.4 5.0 97. 2‘46 7040 | 49 | 85 | 85 | 4=
1#Zs7% 307 307 20‘7 14' 15.3) 7.9 7.4 |34.2 39.5} 5.3 [96. 0|48 .41 42 | 55 | 85 | 35
E:1i) 36(7. 44;7 40 14.8‘ 12.1\ 2.7 | 41.8 44.8 3.0 33 |38 |45 | 45

2 | 10 LEkrik 107 347.387 34/ 16.9 8.8 8.1 | 38.5 44.4 5.9 29| 40 | 39 | 40 | &=
1REx1% 307 34'7.39'7.32 13.7 8.4' 5.3 38.4| 43.4 5.0 33 | 42 | 41 | 41
k1) 41)7.38(7,35 16.5 9.8 6.7 36.2: 38.5 2.3 |%6. 956 3] 32| 344039

4 | 20 [EWTH: 1567| 387.3117.28 18.2| 6.7| 11.5 36.2 41.4 5.2 |97, 4|35 1,85 | 44 | 38 | 39 | 4
fZET: 307| 877.84]7.31| 16.4) 10.5 5.9 31.5 37.8 6.3 [91.349.5/ 80 | 37 | 39 | 40
Hi 367. 46'7 .45 16.6| 9.3 7.3 | 43.5 49.0 5.5 (94.753.1| 31 | 36 | 45 | 44

6 | 20 [uEWTEE 107 337 19|7 19 15.4] 5.3 10.1 | 35.9 46.6/ 10.7 93.7‘34.4 50 | 60 | 39 | 37 | 3B
1R 807 327 16|7 .10{ 10.3| 4.5, 5.8 36.5| 4.4 7.9 90‘2‘29.8 50 | 68 | 36 | 36
7 Bl - 39’7.38:7 36| 14.8] 10.5| 8.8 | 42.5) 44.4 1.9 36 | 40 | 43 | 42

7 | 20 L@ 107 36|7.327 30 17.3] 4.1} 13.2 | 36.9 47.7, 10.8 33 | 47 | 39 | 42 | &
12kt 207 36[7 30|'7 24/ 13.5 6-0, 7.5 |34.7 42.9 8.2 36 | 48 | 38 | 39
B i7 40;7 32) 15.2 8.9; 6.3 | 38.2 44.2 6.0 82 143 |41 |4

8 | 20 EMTIR 107 33l7 12'7 10] 17.2 .3I 9.9 | 35.8 40.6 4.8 50 | 61 | 84|35 3¢
@R 807 337 10|7 .05 9.7 4.8‘ 4.9 |23.8 33.8/ 10.0 33 5622730
T 87. 4817 44| 16.1| 12.7, 3.4 | 39.5| 46.3 7.8 |97.4(75.1) 30 | 35 | 44 | 45

10 | 30 [mEkrik 207 357 25'7 210 17.3] 7.5 9.8 | 41.1) 48.2 7.1 92.7‘46.6 45 169 | 41 | 41 |
‘ 1Rtk 807 337.20|7.13 8.9y 3.7 5.2 |40.2] 45.1 4.9 71.2}28.9 51|63 39|37




362 *® I
F V  ZXERROMIEHEIR (A B)

e 0.2 i COs 2] o 0.7 | Peos | Bg
R e || & Vo1 (A V)08 aig | (V-A)CO% g T | mmHg | mEq/L |
% %jmim % | TR B0 B4R | 0K | VOL% | MR | #6R | VoI% |moR oK) SIS BB BHA iR, 7

B 38'7.30;7.27i 18.3 12.5' 5.8 |39.2 45.1 5.9 95.6;64.0' 41|49 | 41| 40
21 | 18 [ahi% 107) 347.187.18 20.7! 10.3 10.4 34.4: 414 7.0 96.459.1 45| 54| 36| 8T |t
A 207 347.20‘7.181 16.3} 0.3 5.8 | 33.6 45.5 6.9 |96.654.4 46 | 58 | 36 | 38
B 33‘7.30;7.29' 12.5} 7.5/ 5.0 |35.745.6| 5.9 39 | 45 | 41 | 41
22| 15 @i 10/) 347.287.18 169 5.9 11.0 | 31.589.2 7.7 34 | 49 | 37 | 86 | 4=
WL 107] S47.277.18 13.9) 7.7 6.2 | 316 41.5 6.9 36 | 52 | 38 | 37
il 38;7.52||7.50' 18.0/ 13.3 4.7 | 35.6/ 46.8' 11.2 42|47 |43 | 42|
A% 107 36l7.3o|7.26 16.0\ 9.8| 6.2 |43.4 46.5, 3.1 44 |53 | 41| 42|
B | 417.357.26 20.7] 12.5] 8.2 l32.3: 40.5 8.2 93.448.2) 29 | 45 | 39 | 39
5 | 18 i 10 897.197.17) 21,8 8.0 13.8 82,6 42.2 9.6 96.034.7) 42 |54 | 35 | 38 | s
WU 107] 397.187.12 15.4{ 7.5 7.9 {33.6| 3.0, 4.4 [95.945.7 44 | 55 | 35 | 35
27 | 20 Rz 30| 35;7.28;7.25\ 1.48’ 10.3] 4.5 ‘30.1\ $9.3 9.2 [06.865.6 32 | 43 | 38 ] 87 | &
51 | 67.427.39' 18.2| 8.9 9.3 |49.0/54.3 5.3 94.0144.7 38 | 44 | 47 | 46
28 | 23 [EMie 207 347.26‘7.21 15.2 5.4 9.8 |45.551.9 7.4 [90.081.2 49 |62 | 43|41 |5
it 30| 4715711 12.3 3.2) 9.1 |43.548.2 4.7 [86.922.1/ 60 | 70 | 38 | 38
B 38;7.4217.40 21.3 15,5 5.8 | 39.3 43.00 3.7 31|85 |43/ 43
29| 95 kit 20| 357.867.2) 7.5 9.8 7.5 |34.2 42.1] 8.9 30 | 41|39 | 41 |z
Werai% 307 357.387.33) 16.5 10.5] 6.0 | 82.1] 38.2 6.1 29 | 34 | 40 | 40
i
B 427.44\7.41 16.8| 13.0'| 3.8 | 38.5 41.6; 3.1 96.4’72.5 29 | 84 | 44| 45
30 | 30 [2EF% 267| 407.847.32 18.6 9.8 8.8 31.4: 43.2 118 196.149.5 80 | 42 | 89 | da | £
Ek 107 407.367.29) 14.3) 7.9 6.4 | 36.3 40.7 4.4 [83.650.7 34 | 44 | 41 | 41
a | 84)7.32[7.30 19.6 12.9] 6.7 39.2: 41.3 2.1 lo4.061.8] 38 | 43 | 41 | 42
81| 40 eFE 807) 3017.267.10 17.1 7.1 10.0 3.5, 47.0 8.5 94.4}48.3 43 |69 | 39 | 37 |3
g% 207) 3017.067.05( 10.7) 3.9 6.8 | 36.5,45.5 9.0 |95.026.3 59 | 72 | 33 | 34

BIN T 50 THROEREICET 2RI 101 T0%
DL OREARL T3, BIRiGENhHREDD
LA E T O: BIRE0%MBOETER LA
TR L, HED £ Az BT 8~4% DIET4A A7
WBEQEp DI, BEWTHERR, SROTPKMO O: fEF
BEVREENTIG X 0 & I~6% BRI QBT AR L2, &
BT L2d DT ZOERTOERI% T, 82%D
Op SEFIEZ R Tlate. #IRMO O SRR VT
fRRER, BT X D H10%A1EE BA Ucds As Blicss
WTRBAEBEM LU D, 2k LT A1 BED
FETANC B U TRERT b O Bk Oz AIFIRE X A1201
EZNEEDTCNT, BIBEEA L DI0%D KL,
80%FI D Oz HFEATR LTz, LU Ae, As Bl
B TREFEH E ORI FRA EEEOENL Uiz
fo. (RXV) #Ikmo O: BT XM th 5~20% &

ZFWRLRWPERL, ENEREZE SI0% oD
Ui,

Donor 73 Recipient X0 & X >BEKBLTIE
No.l 06, No. 115 ZK:=Ekind O ARIEEVLIMIK
TR FRA CIETE T, ERERELENEEES
130, EFREROZLBEICE L TEI0% DR T4 &
7c. Bi, Ba, Bs BHIC B AEIRI O: OMFIELARE
EFRRERT RO L, ENERREEC EF 7500
bbals, BEOETART OS5, BHOKT
BlicBu>Tik, BIfRING Op HEFIRESHSEERT K U 8T
RIS EITRT & D IR L, BOSORT0%E
ORFMBEERIR L7z, $ikino O, FFIEE & ki, &
BRI L Os RZDBAERL T 5. LHNFH
T Ui CBOMp O AL ABODDEFRIE
DI,
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% VI RUEEBROMEEER (AsH)

- 0% [ A )0, TAHCOE [y O2ff1 | Peoz | Bf
iﬁﬁ%%f A Ht| pH | 5 'yol0 (AV)0s g yolg |(V-A)C02| oy mmHg mch/L

%% min % |SHREAR| SO W0 | VOI% | WiBR|E8AR| VoI% |BUARISHR B wiR s e R
i 397.2117.20] 17.5 12.6) 4.9 | 36.4 37.3 6.9 45 | 48| 37| 38

41| 16 ki 107 367.107.08 22.2) 9.6 12.6 | 28.3 3.0/ 5.7 44 |53 (31|31 |4
FRT% 107 357.207.15, 10.9, 2.6] 8.3 | 39.4 4.0 4.6 48 | 58 | 37 | 87

olo| 38j7.29;7.25 12.8| 7.9 5.1 |83.836.85 2.7 [95.454.2) 34| 42|38 |39 i
R 15/ 347.247.16 10.1) 4.9 5.2 | 27.743.0 15.3 82.638.2) 82 | 67 | 34 | 87
| 847.297.95) 14.9] 9.4 5.5 [85.938.9 4.0 |97.347.1/36 |42 | 38|38

43 | 20 [FEWitk 157) 807.317.27 15.7| 5.4 8.9 |31.8 89.5 7.7 32 | 41|37 |38 |4
WERGR 307 807.237.200 10.80 7.8 2.5 | 31.537.8 6.3 39 | 45| 36 | 35
BT | 367.40/7.38 14.9i 9.8 4.4 |44.5 48.9 4.4 [95.664.4/ 85 | 44 | 44 | 45

45 | 20 [HFi% 15/ 307.177.05 14.3 8.5 7.2 |41.2 4.3l 6.0 (93.467.4/56 | 67 | 37 | 36 | 5
#ER#% 80| 30/7.097.05 10.3 8.6 6.7 |83.6/40.8 7.2 |90.223.8/ 52 | 70 30 | 83
a7 | 40[7.2877.22 1.46) 8.3 6.3 |37.843.1 5.3 [91.350.2 40 | 53 | 40 | 40

46 | 30 [zEliss 20| 36/7.397.28) 1.69 6.6] 9.4 | 35.4 41.1] 5.7 94.552.1 30 | 44 | 41 | 40 | &=
#RS7% 307| 367.32(7.30] 1.93 7.9 4.4 |39.4 43.1 3.7 [90.343.1] 37 | 45 | 41 | 42
A | 967.447.41] 1.43] 8.4 5.9 |49.560.5 1.0 |95.654.9 38 | 43 | 48 | 47

47 | 40 T 30/) 347.317.29) 1,58 7.8 7.5 | 42.149.8 7.7 (96.562.4/ 43|54 43|43 |2k
BRI 80| 347.307.22) 1.06 6.9 8.7 | 43.6 45.4 2.8 |88.108.4 43 | 563 | 41 | 40

5. pH (& N~VIRUX)

4TH O EERTRT O BRI pH % & 5 LIEHME Acidosis
ZRUIZHOD (7.21 : No. 41) &, MM Alkalosis
2RL7ZH0D (7.52 @ No. 24, No. 207) 15 & 55D
7o REFHEERC SO, RCRT L O CEE
OFHAEEEERIT 7.38~T7.41, FTHIC 7.80~
7.47, TEOMCEEZEDZEL 12 5 2 k. Fikilo
pH REfRMmO pH X DRz E<, BFREMUCORBH
EVLIC & % B iRim o Balance %53 3 FCERIM
LB A3 SHEOEIE LDk, MitENTRI0S
ZEE 2 LBIRMO pH XFED L Acidosis 7R 1L,
R OE & R K FC B> OBEAERT. BPOR
E3SEY 0.08~0.28 T, 2053, 804 LEBLIdD
R OBEHSE L, EE B 2 #8iho pH
DA PSBERTRNC Hh~ T 0.03~0.16 wwxf L, 3E
THICIrRSEH 0.06~0.23 %R U7, ko pH X
Jepfrh Recipient DEHEC B Z 5 & FRIN B3
P Acidosis ZFHLL T3, AEHIC BU> CrkElT
Bk b 0.06~0.16 BT Bl L, BTHITR
S 0.18~0.33 A Lic. HWHRRE, 4AERTl
EEWT L » pH OBPREP TR EA EROERE
2B LN T AR L TEE LBl clid—ERD O

FIASEE LY, FIRMIC B CHRABEEC LA A 5.

8. Mt COz A : Peog (IV~WI RUE IX)

WTNOF S ETEIIRILIC 51 2 Pcos OEIXER
HEAD TR, 35~40mmHg Z7R L TL 505 Sl
BRI & B EREE OIFEULYE Alkalosis It kB D TH
5. FRACERHEANTH 3 & 2 LD, myuEkT
B, EfMLD Pcoy 13fEdc BA U & EHHERC
H2hs, BIRIMD Peoy VX, HcIETHlC LT ER
L 40~70mmHg OfEAR LEEOFEME Acidosis
R, TNRREBODIE Ay, By Bic kT
CEFCREDONEIABI DS BEIEHTHD,
B BRI DR LTI B TREPRCE2TL
%. THirEK Recipient DE&ERICELS CO» T
CkBHDTHD. EMRHRRAI OWEER LT
Hl& ORI ZRBEZFCERDONS. AL EBT
BEFFOBEPRIM Pcos 1% 35~40mmHg CiEEEiH
Hb, FRI Pcoz & 45~60mmHg THRALEH
WEMNcIEE 2R L, EEHK B W T REIRRMmAS
0~60mmHg FIBOIERHE: Acidosis AR L, Bk
fivk 60~80mmHg DOEEZE JRY. < #LIEABE, HI
+, Donor QIfEEEED EIMOK &> b DICRICERE T
b5,
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£ W TXERFEOMBEEEIR (B, #)
I I Oe s o ImFCOE [/ 'O B | Pcop BE
# T min % [YUR R BOR | WO | VOI% | WOWR || VL%  BER|sK SR MR iR
a1 | 377.387.37 20.5 13.2] 7.3 |27.0 33.7] 6.7 94.0;58.0 23 | 29| 40 | 39
101 11 ik 107 347.807.98 18.3 9.2 9.1 |B1.1/87.8 6.7 (95.847.6 34 | 4037 |39 i
Witk 307 347.297.96 15.4) 8.7 6.7 | 32.8 36.8 4.0 [96.252.133 | 41|37 | 38
# 347.45;7.43 13.5 11.5| 2.0 |33.8 38.9| 5.1 ]!94.277.1 95 | 30 | 40 | 41
102) 15 [WHFE% 10| 317.217.20 19.3 9.8 9.5 | 36.2 4.9 8.7  97.063.2 43| 5438 | 40 |t
WElaf% 207 307.247.19 14.5 8.3 6.2 |32.988.20 5.3 (91.346.8 37 | 47 | 35 | 37
B
i 407.26;7.26 14.8 8.7 6.1 |35.141.3 6.2 96.0‘55.1 37 | 45 | 39 | 40
108) 20 [uEFe 15/) 347.127.10 15.5 8.8 7.2 |29.2 88.7) 9.5 [89.665.1\ 43 | 55 | 33 | 33 5
WRiste 307 34/7.057.08 8.8 4.8 4.0 |29.533.2 2.5 |83.733.4| 54 | 60 | 30 | 31
5 357.35;7.33: 16.5| 10.7, 5.8 |33.439.6 6.2 31| 383941
108 25 W% 157 327.0817.04' 15.4 8.9 7.2 |28.636.7 8.1 45 | 60 | 30 | 32 [3%
WIS 307 326.98l6.961 10.1] 5.4 4.7 |30.5 34.5 7.0 57 | 74 | 27 | 29
B 38;7.4257.40 10.5 6.8 3.7 |39.5/46.5 7.0 |92.858.1/ 81|38 43|43
111) 15 [3Fi% 10°) 357.987.24) 15.9 6.1 9.8 | 89.749.3 9.6 |96.437.3 34| 55 | 40 | 41
w@i% 107 357.297.26 12.9) 5.8 7.1 | 42.4) 48.0] 5.6 [96.036.0| 45 | 52 | 41 | 40
& | s9l7.287.25] 20.8 10.5; 10.3 |33.3 36.3 3.3 96.8‘47.9i 35| 39 | 39 | 38
113] 18 ;zMrse 157 95/7.25/7.18] 17.9) 5.8 12.1 |38.1| 4.5 6.4 [96.180.5 35 |55 | 36 | 34 |t
B, i 307) 357.257.25) 15.8 6.1 9.7 |36.5 40.5 4.0 97.9‘36.9: 38 | 45 | 36 | 87
11 90| 4177.42]7.38] 15.5| 9.2| 6.3 36.8; 4.3 1.5 288 |43 | 44|,
Wit 307 367.367.30) 14.3 6.8 7.5 |42.8 48.3 5.5 30 | 48 | 44 | 42
Hi 377.357.30“ 18.7 11.8| 7.4 |34.9/38.3] 4.1 |95.8/56.0{ 31 | 38 | 39 | 40
5] 80 ENFR 20°) 837.147.10 13.9 4.3 8.9 40.8 47.6) 6.8 [89.0[28.3/ 58 | 67 | 36 | 36 [3%
Wik 80/| 337.097.06) 9.1 2.7 6.4 |42.548.3 5.8 81.4]19.6) 67 | 75 | 34 |34
3 37i7.387.34 17.4 12.4 5.0 |42.1149.8 7.7 |or.768.1| 36 | 46 | 43 | 45
121) 15 G 187) 347.317.97 16.3 8.0 8.3 | 302/ 42.7 8.5 P1.343.9 34 |46 |30 | 40 st
WRER% 307| 3417.287.25 10.3 5.3 5.0 | 35.842.8 7.0 |[14.339.6 38 | 48 | 39 | 40
vi | 34l7.287.26] 20.4] 12.7] 7.7 31.6; 35.4 3.8 34| 39|37 37
122] 15 itk 10/] 317.227.20 14.8 6.5 8.3 |31.2/89.00 7.8 37 | 47 | 35 | 36 |t
i WEfs 307| 317.247.22) 13.1) 6.7 6.4 | 33.5 38.3 4.8 39 | 46 | 36 | 37
3
B 387.45i7.36‘i 16.3 8.7 7.6 |36.3 41.8 5.3 32 38;43 43
124] 20 b 157] 347.257.19, 14.2) 3.7 10.5 36.7} 43.1] 6.4 42 | 56 ' 39 | 39 |5
g% 80/) 347.187.03 12.7) 6.1 6.6 |41.545.2 8.7 55 | 83|38 |35
& | sel7.497.45] 14.6] 12.1] 2.5 |39.8 41.9) 2.6 |o4.7776.5) 28 | 30 | 45 | 43
125/ 20 |Ewrse 20| 8177.817.21) 12.9) 6.4 6.5 | 40.4/ 47.3 6.9 [92.642.6 41 | 60 | 40 | 41 [5E
Wi 307| 817.217.10) 10.8) 4.9 5.9 | 44.847.9 3.1 [88.132.9 53 | 71 | 89 | 87




& B OR 365

® W RTXEREOMBHER (C. #)

- 05 7 COs5 | Oufifl | Poor | B}
FREH s ||| Vol (A-V)‘Ol vaig, (VACOH g | mmHe | pgyr |
#%%5/min % |G K| TR | #6 | mR [ Vol% |y miBK e man e,
B 357.38/7.30| 19.5 12.3] 7.2 |33.4 38.9 5.5 95.4‘61.0 29 | 40 | 87 | 87
201| 13 [wiss 107] 81)7.22/7.16) 17.3| 8.6| 8.7 |82.3 39.8] 7.5 [93.347.3 35 | 51 | 35 | 34 | 3¢
BERGR 207 817.127.04) 15,50 7.4 8.1 |36.4/41.5 5.1 91.0}46.5 49 | 71| 35 | 33
i 397. 38i7 371 17.8' 11.5| 6.3 | 87.5 42.2] 4.7 92.1{49.3‘ 32 | 38| 42 | 41
204) 20 |wElrik 157 357 32|7 .22 18.9] 7.2( 11.7 | 21.8/43.9 12.6 [96.550.2) 82 | 48 | 37 | 38 | 4
Wi 307 347, 267.20 13.5 4.1 9.4 |34.9 40.8 5.9 95.431.3 39 | 49 | 38 | 37
l | |
B 38l7 45;7 42| 10.7] 10.5) 10.2 | 36.8 44.0, 7.7 ;97.8‘53.4 97 | 34 | 43 | 43
205 21 |gkiie 157| 337.807.18 22.9| 6.0| 16.9 | 32.6 42.2) 9.6 98.448.3 30 | 51 | 36 | 37 |4:
Y oy 4l
B 107) 827.247.18] 15.4] 7.5, 7.9 |33.6 42.5 8.6 91.346.3 37 |53 |35 |85
o 31/7.34]7.32| 15.9 10.3] 5.0 | 42.5 45.3 2.8 92.3i65 6l 38 | 43 | 41 | 41
206| 23 luElife 207 2917.2217.14) 15.9 6.1 9.8 | 37.8 47.3 9.5 [93.8551.7| 45 | 63 | 87 | 38 | 2=
s lmmets 307| 207.9207.21| 12.8| 7.1 5.2 |85.141.8 6.7 [89.1/52.8] 43 | 48 | 38 | 38
¥ 377.52;7.48 19.4 13.1 6.3 |389.145.3) 6.2 25 | 31| 44 | 43
207) 25 [EkR% 15/) 367.427.40 20.5 9.8 10.7 | 35.4 42,4 7.0 32 | 34 |41 |42 | &
i 307| 367.807.28] 13.5 10.4 3.1 39.5: 43.9) 4.4 40 | 44 | 39 | 38
B 417.42‘7.39; 16.7 12.9] 3.8 |38.8 40.5] 1.7 l92.1148.1] 32 | 34 | 43 | 41
200| 23 it 167| 357.317.80 17.9 9.6 8.3 | 32.5/42.3 9.8 193.436.5 31 | 41 | 38| 40 | &
W% 257 347.837.28 18.5) 2.1 6.4 | 87.330.9| 2.6 86.534.2 34 | 43 | 40 | 40
Hi 36/7.467.38 18.3| 13.2| 5.1 |40.9 45.8 4.4 29 | 38 | 43 | 42
o11] 11 |yepss 107 82/7.31(7.26| 17.9| 9.4) 8.5 |35.8 43.2) 7.4 35 | 44 | 39 | 38 | &
iats 307| 307.327.28] 15.5| 9.5 6.0 | 40.6 42.1 1.5 38 | 41 | 40 | 39
\ B 387.307.28: 19.7] 13.6| 6.1 |33.138.51 5.4 |o7.1l51.2 33| 38| 38|37
219 18 ke 15/| 857.187.12 16.3 7.8 8.5 | 32.5 42.5 100 94.8!43.9 41 |58 | 34 | 34 | A
‘ﬁzgﬁﬁﬁgé 30/| 857.147.08 12.5 5.2 7.3 [85.189.1 4.1 [87.839.3 49 | 61 |34 | 35
i 30/7.34]7.28 21.3 15.3| 6.0 | 34.9 38.9 4.7 |98. 2|79 .3 32|39 40|38
213| 18 Mt 15/ 837.227.12) 22.5| 8.4 14.1 |34.6/43.5) 8.9 [98.539.5| 42 | 63 | 36 | 35 |5t
iats 307| 337.087.06| 12.3) 6.3] 6.0 |32.5/38.9 6.4 [83.429.4| 53 | 65 | 32 | 31
B 3717.42]7.36 18.7 12.5i 6.2 |38.6043.5 4.9 [04.9:68.3 30 | 39 | 43 | 42

214, 29 [ERif% 207] 85,7.28)7.24| 14.9) 6.4 7.5 | 35.5 46.3 10.8 187.3139.5 37 | 46 | 39 | 40 | 3%
‘ 1R TR 207 32l7.227.18 12.3 5.3| 7.0 | 31.0] 39.0 8.0 82.1/34.2) 35 |56 | 35 | 34

i 327.38(7.86, 18.8) 12.1] 6.7 | 40.5) 44.3 3.8 34 |39 |42 | 42
215 25 |EMii% 20/) 317.29(7.20) 13.2| 5.4/ 7.1 | 85.5 45.3 9.8 37 |63 |37 |38 |3
fRF% 807) 27\7.12(7.08] 11.2| 3.9 7.3 | 83.4| 40.5 7.1 48 {63 | 34 | 34

Bl 38|7.42|7.41| 23.1) 16.7) 6.4 | 31.8 40.1 8.3 98.3/71.2| 26 | 32 | 40 | 41
217| 20 |sErte 167) 36(7.28(7.22) 19.4] 11.3] 8.1 | 33.5/ 44.5) 11.0 |96.263.4| 35 | 49 | 87 | 39 | 4=
fRikTe 307| 837.167.10] 18.2] 7.6| 5.6 | 36.2 40.5 4.3 |87.138.5) 49 | 62 | 35 | 34

i [39;7 35‘7 34 21.1 15.3] 5.8 |37.6 88.9] 1.3 35 | 37 | 41 | 40
218) 18 {Eliie 167) 367.247.20 18.5 8.3 10.2 |33.2 41,0 7.8 38 | 49 | 38 | 37 | 4=
giRi 307 957.287.20) 14.3) 7.1 7.2 |36.189.0 2.9 41| 46 | 37 | 87




366 * I
£ X ZFXEBHBOMEHER (FhiE)
| & H 7 #i 3t - il
B M | O:& & CO: &5 O ff1 | Pcos || Oz 5EE COs & Oqf F1 | Pcog
B | Vol% | Os| Vol% |CO:[E% mmHg | Vol% 07% Vol% gpz E% mmHg
B el e e e R R R R B R | R R R R
B 16.311.2; 5.1/39.6/42.7| 3.1(96.8/58.6,33.8(39.5/16.0{10.3} 5.7/40.4|46.5| 6.1/97.5/64.1|31.0/38.0
Ay [JERTH|17.6 7.1|10.536.243.0 6.8(97.3/40.9/34.2145,0(/16.8] 6.7/10.1(37.6{45.1] 7.6(93,2/40.5(48.3/60.0
R TR14.7 8.5i 6.2/34.7140.9 6.292.848.935.245.5 9.6| 4.3] 5.3|33.5|41.1| 7.6(80.6/29.3/44.6/61.0
g1 |17.912.4| 5.5|36.8/45.6| 8.8/95.4/61.6(31.8i42.5(|19.6(12.9 6.7/39.2/41.3| 2.1/94.0/61.8/38.0(43.0
Ao [T ERI19.1) 8.1(11.0(32.8/41.6] 8.8(96.2!37.7|36.2{48.0|17.1] 7.1110.038.5(47.0} 8.5/94.4(48.3|43.0/69.0
fBMx1%(15.4] 8.1| 7.3|36.4/41.6] 5.2(95.3/50.3!38.8/49.3||10.7| 8.9| 6.8/36.5/45.5| 9.0/95.0/26.3[59.0/72.0
Bl (14.7) 9.3 5.4/38.7/40.1| 1.9|94.1/53.1|38.6|45.6(114.2| 9.8} 4.4{44.5/48.9| 4.4/95.6/64.4/35.0/44.0
As |EElTrh|15.8) 6.7 9.1(33.0140.2| 7.2(91.2/50.9|36.2(49.3]/15.9| 8.5} 7.4/39.2/48.2| 4.0:93.4/57.4/61.0/72.0
fRMx%(14.7) 6.2] 8.5(37.9/42.5| 4.6/89.2|50.7141.850.2|(10.3| 3.6] 6.733.6/40.8| 7.2/90.2/23.8/52.0/70.0
By [17.0[12.3] 4.7/80.436.3| 5.9/94.1|67.5/24.0129.5||15.6| 9.7| 5.9|34.2/40.4 5.8/96.0[55.1(39.0/41.5
B, |#ERTRI18.8] 9.5 9.38133.6|41.3| 7.7(96.4[50.4/38.5|47.0(15.2| 8.3| 6.9(28.938.7| 9.8(89.6|65.1|44.0/57.5
flpx12(15.0| 8.5 6.5/32.9(37.5| 4.6(94.2(49.435.0/44.0( 9.2| 5.1| 4.1/30.3|35.7| 5.4/83.7|33.4/55.5/67.0
B] |15.6] 8.8| 6.8|36.5/42.4] 5.9(94.8/53.0/31.3(38.3|18.7/11.3 7.434.238.3 4.195.3/56.0[31.0(38.0
B |#ERTAR|16.9) 5.9(11.0/38.8/46.9| 8.1/96.2!33.934.5(55.0(13.2| 4.3| 8.9/40.8/47.6| 6.8/89.0/28.358.0/67.0
fRl%1%(14.8] 6.2] 8.1/40.6/45.7| 5.1(96.9!36.4(40.6(48.3| 9.1| 2.7 6.4/42.5/48.3| 5.8/81.4{19.6/67.0(75.0
B |18.9]12.5] 6.4/36.8/42.6| 5.8/97.7/68.1/35.0(32.5|(15.4/10.4] 5.0'37.841.8 4.0/94.7|76.5|30.034.0
Bg ERTAR16.5) 7.2] 8.3132.7/40.6| 7.9/91.3(43.9(35.5/46.5/{13.5) 5.1| 8.4/38.5(42.7| 4.2(92.6/42.6/41.5/58.0
fE%(11.7) 6.0 6.7/34.6/40.6| 6.0(74.3/39.6(38.5(47.0/[11.7| 5.5/ 6.2/48.1/46.5| 3.4/88.1/32.9/54.0/77.0
B |19.1(13.1] 6.0(38.5(42.8| 3.8[94.9|56.1/30.7/36.1|{19.6(13.1| 6.5/36.8/44.5| 7.7/96.1/69.531.2!39.2
C Elrrh|18.7) 8.3[10.4135.0[43.3] 8.3|95.5/49.0(35.4/48.4(|16.9] 7.2| 9.7)34.5/43.7| 9.2(93.0/42.1(37.7/53.2
R 1%(13.8| 7.3] 6.536.5/41.1| 4.6/87.9/40.3 49.7/115.8| 5.7] 9.6/33.3/39.9| 6.6|85.5/36.7/46.2(63.7
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RU XI) 7L, AN 351 T~ T o AEHE Acidosis
iR, §TC o Bl i PR 2 40—45mEq/L ZRwic. CRITAR LRAEEDIEL DI,
DEFBEMNICH D, BRRILICEBEDEEBD LD 4. 3T IEBRIE OBERE
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R Xv B O# MO E (FHE
O, fifas 22 AR AR Asm cx
100 ¢ % [ ge=e——t——=——g NI —
ot T i
.\
60 ‘\\ X~ "‘\\_ \\
\\\ \\ Pre— )\ Y
1 = < AN \"%
~e ~ N
2t N >
0 : : e a—
O, s X Bia ek Ba B noommoR
10 L S — == T
m\\_‘o ~~o~ - —
eu \\ .
oF >N N N ‘Al
< RO
LY N \_____. = ARIBTECH
A, — B
20 T~ o—o B I
0 B it i‘i B mﬁ‘# #* L2l EwT #®
# X pH (FHE) F X REEE (B) (FHE)
- & F 4 3T H s & 7 % T fl
s (£ B zpn | £ 1
BT | 7.38|7.84 | 7.41|7.40 Bi | 41.7 | 41.5 | 43.3 | 43.3
Ay T | 7.31 | 7.28 || 7.19 | 7.17 Ar | GEWT# | 37.7 | 86.0 || 38.0 | 38.3
#% | 7.81|7.25| 7.16 | 7.09 Rt | 88.2 | 38.7 || 84.0 | 84.3
BT | 7.41|7.87 | 7.32 | 7.30 B | 41.8 | 41.7 || 41.0 | 42.0
As | MEWFER | 7.97 | 7.28 | 7.26 | 7.10 Ay | MR | 87.2 1 88.8 || 39.0 | 87.0
#% | 7.28|7.28 | 7.06|7.05 #RExs | 38.5 | 38.8 | 83.0 | 34.0
B | 7.30|7.27 || 74.0 | 7.38 BT | 40.2 | 40.4 | 44.0 | 45.0
As | EWid | 7.27 | 7.21 | 7.17 | 7.05 As | Ewiss | 87.2 | 37.8 | 33.0 | 35.0
#%  |7.28|7.22 | 7.09|7.05 B4k | 88.7 | 39.3 || 30.0 | 33.0
B | 7.41 | 7.40 | 7.80 | 7.29 BT | 40.0 | 40.0 || 89.0 | 40.5
By, | i | 7.25 | 7.24 | 7.10 | 7.07 Bi | Witk | 87.5 | 39.5 || 31.5 | 32.5
#% | 7.27|7.12 | 7.08 | 7.00 %1% | 86.0 | 37.5 | 28.5 | 30.0
B | 7.87|7.34 | 7.85|7.30 B | 41.7 | 41.6 | 89.0 | 40.0
B: | dEWid | 7.26 | 7.21 || 7.14 | 7.10 Be | Witk | 88.0 | 37.5 || 36.0 | 36.0
#% | 7.80|7.27 | 7.09|7.06 12445 | 40.3 | 89.5 || 34.0 | 34.0
| 7.883 | 7.80 | 7.47 | 7.41 B 140.0 | 41.0 || 44.0 | 43.0
Bs | yEWFd | 7.27 | 7.24 | 7.28 | 7.20 Bs | Wi | 37.0 | 38.0 || 39.5 | 89.5
#% | 7.26|7.24 | 7.20 | 7.07 iRt | 87.5 | 38.5 || 38.5 | 86.5
B | 7.40 | 7.88 | 7.41 | 7.83 B | 41.7 | 41.0 | 40.5 | 89.8
C | smmrch | 7.29 | 7.28 || 7.25 | 7.18 C JEWRE | 37.4 | 38.1 || 86.5 | 86.5
% 17.26|7.22 | 7.14 | 7.09 fRts | 87.3 | 86.8 || 83.7 | 83.1
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£ W B OKR
kA | I B ¥
SEER|EER R i mg% mg% mg/dl
®ES SR R BB R SO
i 9.1 2.434.135.3 101] 103
2 L@Ese 107) 2.3 2.551.459.8) 121] 134
eei% 307 2.9 2.3054.355.4 98| 106
i 8.0[ 3.410.4]10.9] 85 89
Ar| 4 [Emie 157) 3.4] 3.838.739.9 83! 101
| iBEd% 3071 8.1] 3.4'39.5040.3 81l 83
| Bl 1.8 1.922.623.7 91 92
10 |erss 20| 1.9 2.1'63.2064.9| 115 126
2% 300 2.1 2.1168.569.8 121 118
i 1.3 1.5/ 7.810.5, 87, 84
21 s 107) 1.4 1.630.832.8 91 97
4% 207] 1.9 1.534.8'35.4/ 871 80
i 3.0 3.330.430.9] 90| 83
Ag| 25 s 107) 3.1 3.4/54.855.7) 110, 108
#R% 107] 3.1] 3.2/57.959.1] 108 96
B 3.2/ 3.4]15.817.3| 63, 69
30 s 267 3.4) 3.1145.846.7 71| 73
iEfe 107] 3.1 3.4143.845.9] 75 90
1

20 | B0 1.8 1.6/19.721.3] 105| 98
T 157) 1.9 2.039.840.5| 113] 120
i 3.9[3.434.835.5, 117 98
As | 46 s 207) 8.9 3.6,61.3,62.7) 136| 108
iRtz 307| 3.4] 3.5163.463.5' 110| 98
i 1.1 1.5%21.523.4] 88 9
47 i 807 1.4’ 1.840.7/43.2| 89, 103
ii% 3071 1.4 1.243.542.5 81l 103
7 3.2/ 3.6,19.320.4 90, 8l
101)3574% 10/] 3.4 3.929.3131.5( 121] 109
B, . WE#% 2071 3.2 3.534.536.1) 101 89
+ 1 B 9.1) 3.1127.528.1] 124[ 113
106/#357% 157| 8.3 3.871.2,72.5( 131} 106
iEk7s 307] 8.2/ 4.173.574.3' 98 92
B, | 119 B | 2.1 2.021.321.5 81| 87
2 fRbRiR 307 2.5) 2.347.349.2) 99/ 97,
1 m 0.8/ 1.3/ 8.9[ 8.9] 78] 71
Bs | 124l4% 157| 1.1| 1.8/57.8/58.5| 101| 93
i@lats 807] 0.9 1.2/59.5/60.3) 100| 91
B 1.1 1.822.722.9] 81| 113

2075345 157 1.4] 1.5(41.8042.4
ARt 307 1.3] 1.4143.8/45.1) 98| 92
I 0.7 63/ 69
210872 157] 0.9 71| 73
s 307] 0.8 785 90
i 3.1] 3.5[25.8[26.1 105 98
C | 21254 157) 3.1| 3.2[51.3/54.8 113 97
meigis 207] 3.2 3.2/53.4)54.9) 100 91
¥ | & 2.3[ 2.7]17.5(19.3 98] 98
214)3E37% 20°| 2.4| 2.8163.7/65.2| 89| 108
WRis 207] 2.5) 2.664.7065.4] 81 98
T m 1.3 1.4/18.7/19.1] 101] 103
2173545 157 1.4 1.3149.3552.3| 121] 128
WEERTE 307) 1.4] 1.6/52.552.8/ 98 106

FE OB T

Bk & BRI & ORI A FBOEN SO, MK
HEWIC & DTl P AL E R ERIEE L 0.7~3.5mg
% E 2 EHEERT . MPUEETERE RO
BPEOHNERDDDOLH S, —BCEREDS
A, MRHENRRAORS, EEFETICEA D EGL0
WD Thsb.

2. B (F D (X W)

ZXERIF AR AEBEOZELE TA DL TRIEL
7o BDBAEEDLISH, HTH4A P OHTTHD. &
WIRIBREIC XD CRER N, BEOKc 2T b
EXDHYD, T~3Bmg%OcaHL T3, MRl
CEDTHINL 30~T5mg% & 73 D BN RIRIRI0D %
BRI T HATEIEANR S 720>, BRI & $IRm & D2
W 5mg% TE LD TR ISH DI, HTHICEL
TE— B EE R e CEfEA R L (556~T6mg%) ,
REtE Acidosis Ok mEREE DT, BB
THic BN TEREDD 0, EIFHHOE NS
DB THEMOBEE ISR & hDi.

3.8 (F X (KXW

RRIEBRIC & 5 MFEEOE LA BT . HERTRT 60~
130mg/dl OBFAERL T > do 8, My & fic
10~30mg/dl &0 UBERTER: 30 SHRc TRl HP D
EWERT. BRODOEIBIRINL D R BEAER
T UHCRAEEMC N TR BEERT.

5. ZNERBOBEMNEE (F W, K XW)

RIXERGOERBREBERERIE Ui, LR
DORIEMIT21FNC B> THE lkg M4 1 5.39~10.44cc
OGHERL, MEBOREECEBESNE ILEKEND
2. [MVERET S SBREEEIFRCHES L, &
Wis D 18.7%~40.2% (fk=E lkg %40 0.89cc~A4.
19cc) wiss. {BL, FBETIRFTEMERZ R CIHER TR
BEEI NG 02 BEZECANTEZLOTINEA
NEELEDEL O HEEBCREA LD T3, ERE
DL A, B, BRMOBIC B LAE lkg 4D
DOHEBEEDADIS L, A, Be B & Ay, Bs BEORIClI&
DEPBEGRED ONT, EABLEBEOMICOE
BOERRED DN EHDI.

6. ZXERFOBME (F XIV) (K XWI)

RXPEBRK Pump A I o 4 BOEHSTF
PERME I© & o TIERASHE SN CEImER TS, 3B
MERED B#-C MytEkian ke Sigss o mig
Hemoglobin B4-J{lxE Uiz, 224z dn, T
1d~44mg% OEBHEFHMNIC H > CTHICKRNE D
Rigpolc, EFRMEERN Hemoglobin Bkl
39~108mg% %47 RL7c. Pump O T 2542 BBEL
MBS IS OERIATE S, KEETEG
Hote., RLERGOERENS ES I, M
RIHsELEE, M4 Hemoglobin {EXEMH>l.
B LB ORE ©H 2 RETRESS HIEA IS
HFTHB, HlAE No. 2 (1000ce) Tk 18mg% O
#BIn<cd Y, No. 28 (5290cc) ik 39mg%m i,
No. 124 (9600cc) TiE 46mg% OB £ B 1z, T
BB ORL S OMBHL, ERESSLOLO
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K Xvi # K

EEEER  (Fik) A OB (ER) ¥ (ER)
mgot mgy% | mg/dl
|
4 | + & T T " [ !
I 1 | 1 o |
! | I o | 2o ! I
! I 7° + ) 130 | e
| °0 o ° I | a
o0 1 0:0 N mm: = - : o a [ |
o
3 i i ® B e :°°° |
1 | ) I o9 A
: s 1 50 122 . ; . o | °
a ,° : o : ° : o oo . I e
® | Lo LS 4 | |
2 T a | o 0 I o— Wl | o | St
a0 \ oo : ' oo | |
| a .
| oos o : oa W S ' 0 ¢ g° I °ao |
o . ] : | s | 1 o
® i » ! & 1 ] wl = | ° I 4w
1 e 2 X8 g } @ |
s : ° | j I jo
\ | | |
| : 1 g : : 7 : oo :
i i
l } ! ! I |
10 20 30% 10 20 30% 10 20 302 10 20 362 10 20 305 10 20 30%
o e b 1035 A iR RARTE ] ST B
EFH o
ETH &
£ X B 2 H ZE2 B
mgpp |2 B H E W OB F m|(AV)0 0. M & e
% =2 kg cc/min | ¢ | Vol% ce cc/kg %
B 70.1 | 5.39
1 13 170 | o 9.1 | 15.5 | 1.19 | 22.1
B 80.4 | 8.04
4 |10 180\ f5# | 1.5 | 17.3 | 1.73 | 21.5
Ay
il 91.3 | 6.75
6+ 1 18.5 | 200 | {5y | qo.1 | 2002 | 1.49 | 22.1
A 123.2 | 8.80
8+ | M 240 | {pr 9.9 | 238 | 1.70 | 19.2
Bl 73.4 | 7.34
2 10 210 1 gor | q1.0 | 2301 | 281 | 81.1
Ay
B 54.8 | 7.83
29 7 170 | 997 75 | 12.8 | 1.83 | 23.8
i 62.4 | 8.81
42 7 280 | 5 5.2 | 14.5 | 2.07 | 923.2
- 78.3 | 10.42
As | 46 751 280 g5, | 9.4 | 2613 | 3.51 | 33.6
- 93.4 | 9.34
a7 | 10 400 | gpr 75 | g0 | 300 | 82.1
g O: HEE SEHEER 27.7%

# BT 8.34ce/kg W W th 2.81cc/kg



K 4 E R s
%X O % &

— % B lﬁik E | OE|E M (A-vgog%ﬁ’__ R
=) g | cc/min| § #i | Vol% cc ce/kg °
5, 102 20 260 f%? 05 | 940 Zﬁgg 16.4
w6+ | 185 | as0 | | g [ | 0 | s
5 | M| 10 a0 | F | g | 08 | 50| sss
113 12 300 f?i 12.1 lgéﬁg gﬁgg 34.8
g, |22 | 195 | 50 |y | e 05 | 589 | a1
iR AL SRR Y
2014 | 9 180 f%i 8.7 Zé:? ZI?Z 22.0
205 | 8 20 | ] 6| 553 g:?g 25.2
. 209 8.5 | 230 %? 83’ %f %% 93.9
212 8 20 | B | g5 | 202 | 288 | a1
214 9 220 J%L 7.5 ?éjg ?Zgg 20.3°
218 10 280 f%i 10.2 ggﬁg gfgg 36.1

7o OO T BRERROKMERS. +HRFETH

K XVI LImiiERiRREEERE L 20K
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30
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B
e e 0=

b at ‘l
S
10 1
'
I
10 20 40
Hfi# cc/min/kg
o £%H
a FETH

TRERBIZLTLHE 0L, FETAK B THIC
Hemoglobin BB Elkismo7:.
7. RXIER TR (F XV)
R ERR O BB kiR s 8 e, T
Anoxia T X 2RI FREIN DS, EEIE
B RS PR B O BT IR 123043, 121 RE1R
BRI 24RRHE, IR ZEET B b0~ 2K T

FaA EFFERE BB A RAD IOz, as9v P RIS
X O T HEMC SRR OERERY 3 > . M
Cholinesterase fEiC B> T H1FET, WHBLINGER
HFEANCIEE DT 3.
8. RXEROETHERA (FE XVI)

ZZXYEBR66HI, Recipient DFETVL18H] 82.1%T
%D Donor ZifEmic 1 4] 1.8% ThHDo-. HTHID
BN e g R R R L ld~rfcan < ©dh
3, MURERE UTEDH W @ FIER @ Unbalance
L0ET (Anoxia?) LIk B80T, MEAHIMmAS
IR <. P& D Unbalance pEROE SRS
HORERRZAEIIRE T, el Canulation pf:
WHBEFRT 203, BS RMIE OBRE D7 b
DIBGRT AT LA MBS R R
bhsb.

V. ZHEEVICRIE

EROTRER, AERe #3232 & 0B~
Inflow 1175 < 72D C @IREETIL Andreasen & Watson
B BIRANTRB LS 4~ 4 Yo FRECLEIREESR
4. Azygos I3 EPILNTE L LA TNEEMIIEE
L, i Azygos factor EFRLTL253. EERIE
SERIC B 2HRBEOHAMES Azygos factor 1
LD, BaOWER B 2 MFHEEOFERRC DL
TR LIz, B Azygos factor &M L



372 %
X XVI In#%% Hemoglobin &
mig
Hb &
mg% \
| °
100 [
|
| °
| o
{
1
I ° o &
| Lpo
I e @ °
50 : -
o
') ! Qo
£ a © |
°© oo ° !
<>1g o N !
° o |
|
1
0 3 1l " 1
5000 100600 5000 10099 |ERR
® w “ ® B
o XFM
A EEMH
# XIV  [MmiE Hemoglobin &
\ f¥E Hb & |
2B KB W B S me% @
= | cc/min i o | ere |IE
=2 1 min f/ﬁﬁrj fﬁ’ffﬁ &= CC
2 100 | 10 | 25 | 43 | 1000
Ar| 3 140 | 14 | 17 | 51 | 1960
64| 200 | 15 | 28 | 48 | 3000
21 180 | 13 | 2t | 54 | 2340
25 240 | 15 | 15 | 39 || 3600
Az| 9g| 230 | 23 | 19 | 57 | 5290
30 260 | 30 | 27 | 79 | 7800
Al 4 370 | 15 | 238 | 58 | 5850
1 43 | 360 | 20 | 14 | 55 | 7200
101 150 | 11 | 88 | 58 | 1650
By | 104 300 | 15 | 26 | 58 | 4500
1064 230 | 20 | 81 | 59 | 4600
By | 114 400 | 20 | 32 | 63 | 8000
5, | 122 530 | 15 | 44 | 108 | 7950
*l 1244+ 480 | 20 | 17 | 63 | 9600
201 180 | 13 | 19 | 53 | 2340
206 190 | 21 | 23 | 55 | 3990
209 230 | 19 | 24 | 63 | 4370
c | 211 280 | 11 | 24 | 39 | 3080
214+ 220 | 29 | 30 | 59 | 6380
217 230 | 18 | 17 | 48 |l 4140
218 280 | 18 | 83 | 85 | 5040
T 24.6 ] 58.4 ”
B oc FEIRZETH

£ XV O B8
L
S HER — FF & s’ E
| B/ AL [ Cobalt [Choline-
RHERIS “mre [sterase ApH
e s 13 MO
1430 - ')
%%245%“ 1 (=) Reew 0.7
1l 1 (=) | Ra® 1.1
Ay 3 %800 | 1 g—g Rs @
®12ks |1 (=) | Re 0.9
BUKE |1 (=) | e
r Al 0(=)| Rs 0.9
6% %305 [ 1 (=) | Rs @ 0.7
i} 1 (=)| Rsw 1.3
21 12205 | 2 gi) Ry » 1.2
®I2F 1 2(E) | Rew
RURF |2 ()| Rew
Eil] 1 (=) ] Rs & 1.1
25 |10 |1 (=) | Rew
R2485 (=) Bsw 1.0
Ay
(] 1 (—g Rs » 1.0
28 T§30ﬁ‘ 2 (:t Rs ®) 0.9
V19 | 2 (£) ] R
Bl 12 (£) | Rew 0.9
B 0 (—g Rs & 1.2
30 |12 |1 (=) | Racw 1.1
w2 |1 (—) | Raw®
Bl 1 E—) R4
As| 41 | 21043 | 2 —; Ra @
B |2 (—) | R
~ﬁﬁ |1 (=)| Rs® 0.8
Bi| 106% | seg05 |2 (25 | Reco| 0.6
il 1 (=) Rac» 1.1
By | 114 | #2304 |1 (=) | Ra
R4 |1 (=) | Re® 1.1
El) 1 (=) R4 » 1.1
122 [ 7£305 | 1 (=) | Re
B #ak 2 (£) | Rew 0.9
3
| El| 2 (X)) ! Ry 0.9
1244 7%304 12 () | Re 0.8
’ 72K |2 (£) | Re
B 1 (=) Ry & 0.9
209 | #8305 |1 (=) | Rs
1204l | 2 (£) R: & 0.8
B 2 (%) Rs & 1.2
211 | #2305 | 2 (£) | Ra 1.1
24k |2 (£) | Ram 1.0
¢ i) 1(=)| Raw 1.1
214 4| #4805 1 1 (—) | Rz w
#%24k5 | 1 (—) | Rs » 0.9
i 1 (=)| Recw 0.9
217 | %305 | 2 (£) | Rs
122405 | 2 (£) | Rs ® 7
o EIRFETH. EmEG, e

& 5 DULERIRRE ORI EZRNT.
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XM % T E R

BOE

5 i pis | B
Unbalance 33.4
Fea e Py 1 i 16.7
Unbalance-+ JgiEpy Hm 5.5

= oW St 5.5

6
3
1
LEFRU2EET (Anoxia) 5 27.8
1
= B 2 1.1

gt 18 100.0

D (A1 #) BRI DH 5205058 & TO BRI
itz 85>+, Azygos factor @ 242D D (Ar B)
133057, 3fEDHD (As BE) 140 53T % 15 5 EhF
R OIRA CThH D7z, M LW Donor »s Recipient J
DREWE XDRIEREDRERE TH %55, Donor 4%
Recipient X D/NX U34S TE Azygos factor &[E UL
BEobo (Br B) 7155, 25050 (B B) 1%
2053, 3f5DbD (Bs #) b 20 4E  HEMIFH AR
HOBRRACTHDOk. ISLEREEEMALD (C
) R LRUAHIRBERECT S, LELT O
ik % % & OUH205 O BRIt 215 548, LEEd
Rz BlEE 5 & DI 20 53 % T O EHIC i 51D
7o, X CRIXERBZITOIZOGEL MK Q25 HE T
DIZL>T Azygos 721F %R & LERT AT D7z Andre-
asen & Watson 19 ¥ ElThysfic Azygos' flow 28
N9 % ¢ &% Electromagnetic flowmeter "G5 L
TSR ROEELLZE Lish 2o T 1Kg 3D
DB REZCH 5. Cohen &Lillehei ™ 2 Azygos
DOMBERBEREC = LABRc LD CHllE Uiz, RIHEETR
251 UTRBICHE L T2 0BRIRBCEI LT—E
&3, SRR ICHPFT B LB NTRB. C
D¥ETE Azygos OWMBXKRNC & D TE B3 X
TEROEREOHACRIMBRIFC—ELTED, L
POMBRIER XD RIS THOT, BHEOHER
&K IEANIEESD Anoxia %5 LEREMASER L
RHRER, LHEE OBEMBC RS0 bE Rk
T LBEFEZ O LB s, 62T Azygos K%
B U 7. Lo I SN & 38 SUYRBRC Vi I 3187 2 A IR
CHEBRBY b, WE%E Azygos factor @ 25
L% Andreasen & Watson 5 % Cohen & Lillehei
5 D> 5 3553 DL M FHERT vk T £ B mhDik.

Recipient .0M% W LT Azygos factor 1T H2Y
3 28% Donor ORI TR 3 LRI —ERKE
REFT 3. Z2OEREBERIEFZHKROMEHEDRN
Yio BEETH B. & DX IREETIL Recipient 0%

BB OBRIHEES DD CIRBCBHRRZ DR
BB ong, CO EHL, A8, £EH
BB L L @ BRSO hSE )R L, Acidosis I©
<. oD Acidosis AF>7-[M#% Donor XFHHR
L3 Slcfifiic k2T CO2 28 O 2L, BE
A OMKOBEELECHRE LR T AR
K75 Bhfkii1% Recipient w52 T2 dDEHZ 51
B. LipL, RO BEERSHIED Yo e Uil
7o ClEES, ##o Anoxia Ic k& AEBEIXEC
BnLTwL dDEEBZL N5, Azygos factor LI
= B LR THTS 5 ZXER T MER 25~
30mmHg 730 2f5ECH 36~40mmHg, 3{FEET
3 45~50mmHg ©584% Shocklevel DS FTh 5.
—fic Shock HCid &R0 BFBRISO—D2& LT,
ERHESROMMBEFHFEA LT 20 EET 3
TERPERAMON T 28D TH 5. Lillehel 5 %
Azygos factor DN DPEAE U TORIIEHR T
PENNC TR Z B2 BEE U GRD 8 SABEER LT
5,

1) REMSDIEL 135 L B COr NEFEL, O
BIIOFEC X VR OMERIEE R ITHHE, K
% < DML, LIREE OZERBCHNG. ¢
DT LR WIMEREZ G TER T LEERETS & %
FEEEIR A & OHMINAHFEN £ {, Maraist & Glenn 50
BRI B THE 180ce/kg 1w#E 3 5 &aRk~, Anoxia
i 2 LIBT3 C EBED ST BB, ),
= O 13N E & Coronary fraction 1D Tk
WFBDOAIITE Coronary fraction Hik {732 &
v, '

2) KO MEHEAGE 1 DO O WIS
K&L35.

8) LEBEEROHERNFT 2/c) 0 BBELH
$FB.

DIRBERET D FSMETIC [EEREEE G O 35 &
LTEERTR A IEE 3 ¢ 28T E 2 ORERCAS
NTURBCETHS 303, UbhLEEFECTBLE0
BHBEER LG 155 18 61, b2, 63, 60

Warden ™ 2513383 & [Mkkic. Azygos factor ok
DTHE,» S A; (Azygos factor x1), As (Azygos
factor x2), As (Azygos factor x3) D% 3 DORE
o3 CEBRIII TR OBITEE T fo bt A BECll
TLERTIS OIME 80~40mmHg, As B¢l 20~48mm
Hg, As BEClL 6l~8lmmHg %R L& % H1F T
3. Warden " Z51% Ay, Ag, Az BRI DU TH 430
S TR A T LTH R 8 BloFE T LaniRn g,
ZZEOMR UIREEHRT 2 BT CHB. chd
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DI FE MR E LD SR ET
I BIEAHSH 5. FEWIL Donor Recipient FicBEfn
43, Zhid Donor 23HIOMERICHS 5Ic Reci-
pient ® CO: EBOE MKICEERE WAL L
THRAREREOHDL L € & b, FFROFEMMmE
COy ¥ & 2R~ Dk L 55D THA .

JERTEMR Recipient OFRMICERE Sz CO: XU
DRBEELHSEIRRIC WAL H T, Recipient AL
OHTENELE LI 1T 75 5 750 O TREHSIER
WCEEACIE S, CRRLMFESE T IZENEE,

% fz Donor h O AR N B MK O HIRSEDT IEE
DRBHENSKE RO TH S, IkE, FRoEMN
ol 3 IGEBRINS . EEIREBED
{ & EFRCHERBADITHEEBERME S8 hEA
[ OB R LD THLNS., T LS
18 E OUEE T D7 b O CRALEMEIDFAE LS {
125, ATGfile X 2 5MESC 0L TR Ik 4 58
SCBERINS S CHEAT 2 BR, mho CO: 4HFE
PETU, BN &L 18D O \FHIC S 555
33 ABBC. 330> Tl Donor Dfti-cd Hemoglobin &
O OHEAVECHMINTREDTC ATLHOLS
AR A FEs 9™ B < & vkizt>,. Donor DfiivkIEEIC
#3515 Automatic controll -G U, Diettert 3 (3%
COz), Clark #, Cross *» (1.5% COs) Kay *» (2.5
% COg), Lewis %8 22 0 AT.LMIZEE O LERRI
BRI 02 & CO: EDRAHTAREAT I E
F0ERE O DEABERWT 2T ek Difith COz
FEOHECHED T2, ZREREALLIME O
SMESIC B BIRAF SRS MR EE RN o Ee it
THHLN B ATSTTON S 01Cd 5. BRIXFEERD
Donor Qi EEREWINERELIA L, MoK XD
THEHERT Oy CO2 8 L2 L5, HALHIL B
FEI AT, Recipient Ititidd 34D EZ HN
%. X5l Recipient T U7 Bk AE 2 HE X
Donor OARMIIME THIRI 4, 7235 Donor OFF
BCHERMI N T B EEZ 5N 5, Warden ™
1, BIEROEBRC B THERMO 0 485
FL, MEERSBICIIEIRIMO O #EssIE
HIC K& {150, Recipient OF RN O OEM TR
D HHo 53° Donor DEPIRIM O SEDS Hid &b
NT D, FEDBRETE Ay Ag, A o> Tl
TIERTR O BRI D O SEISENTETL DO & 3~6Vol
%% 13 3R LCHERMO O SBIENTLD S
5~11Vol% KT L, O Op BZEVIHERE] 4~8Vol
%THBEOEH L, WK 1TVol%RI%RER Lz,

FECHC 815 MRS B ER Bk >

i

BAOMERCH Y, Bk > TRE—BEBLED
ERL, MO THERERRE {5, EETRBRER
REICZ DRADEINCIZ D 2~3Vol%4ART DI
Z®HDf, Kificsir 3 Hypoxia OETERT D
Thb, o ERRERENDIVLEE, T/ Donor 5
Recipient X 0 /N& > Bk bivic. Wesolowski &
Fischer ™, Mustard 7», Cohen ™, Read ™, Dodrill
™), Waldhausen ™ 7g X3 A0 & B & 2 BR %
B U THRIMER AT, R SIS €T3
28, PRI Lo CEIRIN O & BIZHEML, #HRIM O2
SRIFEFCHD U O BETHEMTRID 6Vol% 5
17Vol% ~ & EWE 2% Wb c DTS, &
Bic, Campbell 7 X REEMEBENMEEEL UTCH
VEERB] 7 PIARRER LTl 345, SEREREIRI Os i
SETERTET L OB L 12V0l% o L% LT
Vw3, FERMEXALMCH~TZ ORI N TE
B AR C X oAs, Canulation Z@ fid 5 LD
RS dH 2 7-% Lillehel 25 (335 XJE8R % & D DT
5. EXEERE Donor 1Ificinrdh O OHEEIATT
DT B, ALLMC B 2 BRI EEELE
BEOVLTNACIZ DS, FEOER T Warden
O Okt fodn < BERIRIN O RER10%% 4 U LE B
BETHS. THIREEMFETH EOMICHCERR
73u>, Warden ™ {3 M Fi #0730 # D Mk Sample %
BFERLUTWL205EE L OER T A, By, C B304
DI FERIC ETR 2B A DD CcEn X RO
FRAERD TR 2O CTERCEREERTEIZL. LN
1e M FRGERT I BERAR I O BLEISEIIC K X <
125 &% Recipient ® Op #E#4JE 725 Donor H3F
Sic & S BEFRAII Uiz 2 € W BFHCH
3. TOBEIRIM O HEDOKE L 55 DREEIE
D b NAFMCERREZREZIL Y, KB
CEFTRBRORC SOWE LB EMSH 2. Lk
L B1 DX Hic Donor 3 Recipient X D/h&W0d
D, FRETHAK BT BRI O HEX £
FlE D B D TCL>3. ik Donor 25 Recipient
D O RZ QMK LN EACIE 27 &
#% 5h 5. Lillehei P 33 B IFBIIRIN O2 f4F0
BEVX 91~96% TH o7z L# L, Merendo 3 (91~98
%), Miller 2 ™ (96~97%), Stokes & Gibbon 32
(66~100%3), Cross & Kay *» (95~103%), Cooley
2) (98% L1 F), Helmsworth 3 ™ (90% LJ.L),
Prescott 80 (92~99%) & 3 AL iiE AR © Bk
O FEDEFIARTH TS, Zh bk AL
DT O RHFIIRVEBETLEL TR 5 ¢ LTE
5. UL O 2L HEATBE CO: DETERK
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UMERPE D Alkalosis 1cfah, EBIFEWOIREECSS .
BIRMD O: BIFIE It DU TIE, Miller 2 70 (5~
59%), Stokes & Gibbon 3» (41~57%), Cross &
Kay 30 (33~58%), Clark " (56~83%), Prescott
80) (82~60%) >OHEN DD, FHEOHICRERIML
Oz BEFIEEASERT L 90~100% 1.3 D EpRin O: 4
B 40~60% OIEFHEHPENIIC SOz, U bkt
fEGA TS CERIM, FFIRMO O SEFESMERH X
DEALATIEDEZHS. L LFETHIDONT
VIEERT AR TR ER R I 0 REFIRE HSEERT R & D SR T L,
—BELOENEUSL LD ThHD. < OEIERFETH
I BY>Crk Donor %% Recipient X D-RKEF>H D &N
D EDMICE D EIIHEREFC B 1 T
Donor /N 13F2, EHRILD O2 AR HSERT A D
BRI LR U CRNICE T4 3. Bkt
@ COz & DU> Tk Merendo 3%, Schimert 3, Shun-
way 81, DeWall 2, Cohen 7, Read ¢ {Z A LD
R ERICET 5 &% 1o T 558, Clark
O1FEAE B LI H DI T & &R~ TY> % . Lillehei
REIRIND COz SEiCDU> T HENIEZNNC #ind 5
ERUT B, AT LB CRBRIRNSHES 2
7o, BikmD CO: HEHRIN S ERCS . &
RAEBR 1 80> TV T Donor (7 BIFET: & i J7ic.
fIocbD& 25T Q& TRERMD COsz &
BRI EDIEART IS, Donor XERIICHT
Mg CO: SBDHFEHET O CIbDEELILN
%. —#%c Donor ICEREIED hd» 558 COp % fifide
LERERE A & U TR EASENd 5. Donor A3 Reci-
pient X D/INX LD TREL D 20 ERATRL , Hik
Mo COs 4EXEING 5. EWih Donor m5ESN
2ERkIMD CO: BRI VAEBNILEDE FicAl
L, Recipient @ fkind COx 4B #IN T30 T
BRIk CO: BZEQBMT 2D THTH 3. %X
JEBHC B> Donor DJifity Recipient @I Gas
@ Automatic controll & UCTEIQIEmD T, F
WHAES 5 < 2 MEF ™ i LT EERRLD
TEF%E 12 UGN X BEBDHRA SIS b &
WEBZ 5N 5. EFRETIEDS Shock level It 3 &
% Bacteria 25 Shock FeiRic e 7o EAE T3 &
1>% Fine 8 —JRDB 21X Hardy 3 2 X ORHd b
BHE—SEEEETBEEATIOE Donor DS
MEOIEEEE UTHN T3 2 & FSaeTh 5.
LEFOELE UTREXERC BT, LI
Wi & AR RIS OET 28w, ST, T T, TEE
b, TOHEM, 2HEETOHBEERS SNEREOR
Pk BZREAEOREELZBFERTZ26DLEI LN, &

5 375

o

FH BN R AR RIEOE T OEEAM b <R
LNB, FHTHITRETE LIRDERFICES, LRE

. ZHIT U b DREMEHROEREER L QRS I©
B2 Block 23T 5, AT EHTRSE
B LB RAECRENCEE L2y,

XIc. Recipient jc#2>C< % Acidosis % Donor
BAIC UCIE L T 5 TH A S . ERBEISDIS
D& KARITAEIE Acidosis Z#29. Bell 3 AT
D COMEREN D & S RHED Acidosis Fd:ss
RENT EARNTZ, Bib Bell # 1% 82.5cc/kg
/min OFLECO 80 SR CIRMELME < ERERE
DEENH 0. ABOER, BL4HIRNO 0 48K
T, BERM O BED K, O HHED BD5H
5, Hypoxia & Fixed acid OEfEic L 5 Acidosis
PEDT K % Z &% RBwichs, 59.8cc/kg/min DO
BTEWNT % & ¥ Hypoxia WHiEdd, BEENXR
Acidosis T2 5 #2L>. F/ 100cc/kg/min OFET
Wi 5 & %1% Acidosis & Hypoxia 3RS IS
BERNRF, T o ® Acidosis QEBEDIYD, Y
KOBFHEA B 2D EFT DO b Thlmp oD
Acidosis VX2 5 18 D708 SRR BT, T
DOEREEE=E A Hypotension & Hypoxia It X 340D
Th5EHER LT3, Clowes 8 3 AT MOER
BERIK B> TEHRAIME Acidosis 25420, o
Acibosis SR Sk L C 478 SEEHRREE LT X
13U cardiovascular B % S icERO I HIC
HCG B & Tl 5. Clowes #D, i 88 3 {KH
BER TR pH OFRISED L ABOERLRED, %
7z Hypercapnia |& k3 Pcos DEENNAZEM TL> BHS
Mustard 7», Miller 2, Prescott 8, Shunway 3D,
Stokes & Gibbon, Cross & Kay ®, Clark %7, DeWall
W R ERE BT pH OFPREIEED
Tzl ALLfOEREETIC 3L Tk Acidosis
P U THZ OREEEDERDEROFHIIC L S
50T, ATLLIET O ORMBEAZ TETHAL
fiivd Acidosis DMEBEEINEIZLY. F 7z Read #1355
RIEHEFR BRI Pecos OBV A2 B D TE D,
Clowes 8 & A= filic. 351> Tl Peop DFHI7T BN
BT EZBD TS, ATLIERL DR ERC
BOTRERE TS Acidosis OF%X Donor H5& )
O NBHI T, B XK, XX KRULEI K,
HFPIC 380> TV pH ORI SEEEE TH U % 7o Buffer
Base OFIDSIRE CERMIC BT 5 COz EROERE
BB B Pcog OEMbEHIFEHP T WL, Lol
Acidosis OEERERER K&\ EAEALNS.
e & Blic T BL Tk Clowes 8D 2siR~<C
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X XIX pH. Pcos. B} OFEGE (I) i

A B A B
oH oH

Pco, e 377 rco, N ;f
mmllg 71 mmHg ~
8 70 80 17-0
60 60
40 F ? 40

I —
TR

0 2
B3 40 B 40
mEq/L mEa/L
& gEwR R Lol EEd RRR
A3 B
pH
< 7.4
._Av\‘ 7.3
PCo, Nl 7.2
mmHg S e 71
& 7.0

— [ ] &5

2% ——— R

REITAINIRTNINNN

Bf 40 b
mEq/L
] &k R

W3 EFER pH OB DHEI L Buffer Base @
B b AEM L D HERC Peos BRI KUK
e BB B TEEERL, R3E Acidosis &
TR SRS ER L > v FERRRHOIC 25 < SRR COp Effic & 27
Wik D Acidosis ASBFE LT OFEIREEFE BB
Iz Dk dDEAD EEZLND., T O Acidosis @
FERAERBERER7Z UL, 7 Donor %5 Reci-
pient L V/NZHOELHLNS. T D Acidosis
OERESEI. Bell 8, Clowes 1) sk k5 2B
OERIC BIEN DD, BHHRT O AT R PR
B EnssIERE I FPC>TL % (60—150mg/%)
Lo s, RIBERICBOTRZI>ELZLIBEBRL
7u>. Donor DM ILLBZEDTHH> & Lo
3. L LEUHARBCEEERL T3,
RXIEHED O BHEETERRER CHERCE
T L 2 Clowes 87 73 X130 50%, Bell 8 %11 25%
ICHET DT EERTNS, Blic Paul ™ WL
B OBRNEEEEEMFEC DL TER LKL, EE
OB CrLIMFER T Recipient 2SEBRIC XD TiE%
XD O ZEDTHIHRLOTINENET 2 L%

o 7.4 74,
—_——— 73 > . 73

175
® XX pH. Pcoz By OB (1) i
B, # B, 2
oH pH
74 {74
x_’« {73 \\\,_,_-4 73
N 172 ~ 7.2
mi%’ DS F s R Rt

7.0
£0

20

Bf 4
"B/l mwe B mEQLY m e RERR
By ol c®: -
'\\ N 7-4 -~ 7.4
—l . 73 \_ 73
PCO, ' Tt~ ;f PCo, N 7.2
mmig " mmHg 7.1
80 9 80 | 70
60 6

2

7
|
.
z
7
Z
.

B3 40 By 40
wEYL o e mma /L
P o, Qe
-—ePZ weA
OfECEN D EBDN S,

MRIMYEMEE Hemoglobin BCZDEEAHAIIN
7o H5 Miller 2 ™ DeWall 2D 3 A TLHEC 100mg%
L EoE W EAR L, Roger 30, Schimert 3D, Shunway
8D, Cross ™D, Cott 3, [LJH % 92 ERE|A K IESE
BWELTHRE, RXERCBOUR, BENNSEC
S EMAESRS TE B30T 100mg% UT OECE Y
ZOBIERRICHE: AL T3,

RRIFHRIC B0 B HPHEES @ D W T B S,
Cobalt )&, Cholinesterase {H#Zc kDT #ELI
[ 0L B ELEED I DT,

BIMEBR 1) 5 ETREE LT Clowes 59 [ZIX
DML BT3B,

1) #3itE Acidosis
2) ZERHRIE 0D
3) Oz MMM /RMaD & 2554

4) Oz th 3§

Stokes & Gibbon 3 XM & Pericardial effu-
sion A ER L Bell # 12Hiak U7z X 5 W BEFREER O
& & Acidosis REEOFR L < #Miko Hypoxia
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BEROERERTH 5 &> T, Waldhausen U3,
1) BLRENEC L A2RBEHEORE. 2) EEK
51 k% Acidosis O/EEE. 3) MMMEEHIELE.
4) [REHAEWERS., XD THRURBED Licd
LT 5E., LRBEZTICEDTERT XA
FEE U CLEMHE ™ 453 D Lillehel 2 &35 B
O EH Azygos factor O 1 ~ 2 45 CILLZEWE)
REDHRENSS D, 8~ 5 (St 5 EMEIFERS
BHER LTS, EFIL Azygos factor D 2 EE
DETE CTURIEEHETT U 7o 20 BEETR B 51855
FE FTROEMEMSE X2V, L L2045 D i
WAEIR CH 205, LEEE0F~0HCEDTT
SBrk Azygos factor @ 3fED LOERMBEEZ K
GRS EEE 5. 1R IER D4 Senning
), Glenn & Swell ®Du>H ELKREILV ZET 5
BB, BEd BELOR EREORE Kk 35
%%, BB Hypoxia TH Y, £hicin> Aic Acidosis
DORED D 5 ERRREE < 73 5 & Hypoxia, Anoxia
HEIEER, BN, DECARTED 2L A U &1
L, 21N 31 Acidosis, FHTRBOBEE, R
MEMREFRE I BRI S (ERIMEOREH) 7
EMEPLTHECLELI D LEEZ NS,

V. &

FRR 112 B FAL 5638 0 32 RASBIC & B S ERE
T 0hs, ZOBRERES Azygos factor 2D
THREL LBLACE L TRET L. LM R T
A BAFRERE T O ORORESE.

1) 564H® FEExh Recipient I3 18 #I3ET- L, Donor
1 AOBFET Uic. $EDT Recipient A725R11.68%
T#%%. Donor OfkEDS Recipient &Nk Yk
DA, HEFEA Azygos factor &% LUECrROID
TEEWT AR 15~203 TH 0, #FED Azygos
factor @ 2 fEEOFITIX, HEWTHFERREIHS05 T
B0, WFHEH Azygos factor O 3 fEEDOPITILIE
WA A R R R405 T h 5.

Donor DAREDS Recipient D2k DI WLEL,
VETREDS Azygos factor (4 LU F-Crt M ITEERT
RIS TH O, gD Azygos factor
2 EEOFICHEM AR R0 TcH L, ERE
A3 Azygos factor @ 3 f5EDFI-CriMElT T AR
EERTHI05MCH 5.

WiE% Azygos factor @ 2 fEBic LC200MD
Lo MR AT, LEYR, LEBRRRKIERRE T
RSSO LEAFNRERT S 2 &N TE .

2) /NETREA DT RAXERETL, LI HEET

#

%175 & &% Recipient 1© B 1> TIFET LIEEED
Hypoxia F4:0H# & L T, BBk, REoENER:
. PR MEEROER E LCERFER DL, IED
THe, REOED, T, ARRUHOENM, HRiE
BEbI, OO Anoxia QRS U CLMEIER
5. N5 OERRMITENKFHEORN SO, #
HEDD 120 b OFEF LLBbh, iz, Donor 23
Recipient X D/NX DI L DELHE LIS,

3) RXFER T LINFERT@ Recipient OLE
R & L TRALDERERL, LECIHHEREL
A 7Bl CRRRESROBERETOLT .

4) WAEHT O M7 EWEE O Recipient Oy
Hematerit EIMET 9 5. HI e giEKe X 257
el bpLEIONS.

5) RXPEHRT-LINFIHERTR Recipient it bh 5
BRI O: S RVLERTAT LV b L, O: WMED
FaA EF S I T IERTEMNICH 5. Recipient OF
MRImEf B BAEIRMO O & BEENEIL D bEP L
Op PAFIEE AT 5. HRIEHEK: LT B
CTELFDT 5. BB ENRI O BZETANAT
o5 L EWRICKE {785, Recipient CESN D
BRI CO: & BRiTERTH £ WA UEIRM COe
BEEEEENT 3. o CE#BIRM COp B
k&5, InbHD HRE Recipient HE LT
Hypoxia Bl% Os KZ, CO:BEFIDIRAE% Donor A3
LR AR M AE Recipient 15X T
WBZEERLTR A, L LERERDE L, MR
SERTE R AME L & %, BlLoV Recipient A8 Donor k0
dIERIC K X 1> & %1% Recipient |54 LU7c Hypoxia
ZREIHE T T PREMEROERBO FICHICE
5.

6) TXERC X 2.0 FERTFO Recipient My
pH g~ DA BT HEWih 0.1~0.4 DIET %R
72 L Acidosis /R U7- 2380k pH XEPkM pH X
Y SEALDESE L, EEIC B TR RN
W pH 2%z BT % 5O R, R IR OBERER
THDORHEPBETHC BN TERBROETHEL
W, BRI Peop VRAFERNC 3> Tk i i HERT IR IE R
WD D, EWNERZELE L (RE[LLEY. BT
PIC 30> TrREElTRs B 7L, PP Acidosis OAENM
RE. Bk Peor OFWE—BE 2 L. MK
Buffer Base (13T OHICFL> TR LEEOHRH
P Acidosis %7R9. A H D TRGERTRREE
BRISIRAD %5 B AEEMIC B 1> THRFBRAEED LI
V., ZOERRERRODERL O, ERHORL
%@, Donor % Recipient X D/NX>HDEZ T
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5. WXERT OMPTERTH Donor 1 : Recipient
WCHE B I Acidosis FEUEE: Acidosis % X  ##
L, AT & 2 BSMEROE &R Lok
Acidosis %M AEKES CHRELRL O 325678
O ERIEARICT 5.

7) RIFER T OMPAELTRF Recipient OEEREE
EREFCELT 5.

8) R XEER T @ L MFTHEMHE, Recipient It} 3
FEREPRIEY S U Ciin e 2R T i
CHEN U i LR v R B0 U IR TR B I
AR ITS . MRV BENT sh g3 2 SRR O
fEMERT.

9) ZXERT O LIMFERTEO iR e LT
MmEE B KL, Cobalt K, Cholinesterase D%
{ba s 3 & W% 24 B F TR ERAS SRS
1z,
10) ZXIERT O LMFERTHIOFER & L T 1,
Hypoxia, Anoxia ok 2 rifiERO EBE TR 4
C & B.0EME, FROREHE Acidosis, R4 EHEE
Hw A EHRD Unbalance 7553 o 3.

11) ZXJER G, Recipient ~OEROMLEE 5
D, ¥/ Recipient cFed4 248D Acidosis
e A41T5 Donor ZEHCDFEFDIMC Recipient
iR AESMbEHT Th5. COEEMENE
D37, 7z Donor 2% Recipient X 0 dEEMAE
D, TOEBKRETNRZAREOEAHERKRE S,
ZOHRE LT, fRiEOBMsSED & h 5 25,
Donor OFEMEENRFIEFEIC K X<, 72 & % Donor
S Recipient @ % L&D T, EHESDIT
DNEERICZOBREERLELSDTHS, LrL
EREDSL 123 LB 2 DMBORENEIEL D X
HILDFHOERECEINS.

WET B R, KAEBREEYE, HRELB o8B b

RSB LR LD D B O I B L30T, AT
FRIERCCKEAOHERCE B LET-

3 Bk

1) Kerr, E., C. Davis, J. Woolsey, Jr, O.
Grimes, H. B. Stephans, R. Byron, Jr, and
H. J. McCorcle :
Am. College of Surgeons, Philadelphia W. B.

Surg. Forum Clin. Congress

Sounders Co., 222229, (1952). 2)
Southworth, J. L. and E. C. Peirce, Jr :
Arch. Surg., 64, 58—63, (1952). 2)

Andreasen, A. T. and F. Watson : Brit. J.
Surg., 41, 195—206, (1953). 4) Lillehei,

55

C. W., M. Cohen, H. E. Warden, N. R.
Zieglar : Surg. Gynec. & Obst., 101, 446—
466, (1955). 5) Jacobj, C. : Arch.
exper. Path. u Pharmakol., 26, 338—400, (1890).
6) Bazett, H. C. and W. C. Quinby : Quart.
j. exper. Phisiol., 12, 199—226, (1919—1920).
7) Firor, W. M. : Am. J. Physiol,, 96, 146—
152, (1931). 8) Thalheimer, W., D.
Y. Solandt, and C. H, Best : Lancet, 2, 554
—566, (1938). 9) Solandt, D. Y., R.
Nassin, and C. H. Best : Lancet, 2, 592—
595, (1939). 10) Salisbury, P : Proc.
Soc. exper. Biol. Med. N. Y., 71, 604—607,
(1949). 11) Gitten, J. H. Jr : Arch
Surg., 24, 1105—1181, (1937). 12)
Gibbon, J. H. Jr. And C. W. Krraul : J.
Lab. & Clin. Med., 26, 1803—1809, (1941).

13) Bigelow, W. G., G. C. Callaghan, and J.
A. Hopps : Ann. Surg., 132, 531—539, (1950).
14) O’Shaughnessy, L : Lancet, 2, 969—971,
(1939). 15) Andreasen, A. T. and F.
Watson : Brit. J. Surg., 39, 548551, (1952).
16) Gibbon, J. H. Jr. : Surg. Gynec. & Obst.,
69, 602—614, (1939). 17) Dennis, C.,
D. S. Spreng, G. E. Nelson, . K. E. Karlson,
R. M. Nelson, J. V. Thomas, W. P. Eder,
and R. L. Varco : Ann. Surg.,, 134, 709—742,
(1951). 18) Gibbon, J. H. Jr : Min-
nesota Med., 37, 171—177, (1954).

19) Cooley, D. A., J. R. Laston, and A. S.
Keats : Surg., 43, 214—225, (1968).

20) Kirklin, J., W. Dusbane, R. T. Patrick,
D. E. Donald, P. S. Hatzel, H. G. Harsh-
berger, and E. H. Woed : Proc. Staff. Meet
Mayo Clinic, 30, 201206, (1955). 21)
DeWall, R. A., H. E. Warden, R. L. Varco,
and C. W. Lillchei : Surg. Gynec. & Obst,
104, 699710, (1957). 22) Cooley, D.
A., B. A. Belmont, M. E. DeBakey, and J.-
R. Laston : Ann. Surg., 145. 898 —914, (1957).
23) Cooley, D. A., A. B. Benjamin, J. R.
Laston. and J. F. Pierce : J. Thorcaic Surg.,
35, 181134, (1958). 24) Lillehei, C.
W., M. Cohen, H. E. Warden, R. C. Read,
J. B. Aust, R. E. DeWall, and R. L.. Varco :
Ann. Surg., 142, 418—454, (1955). 25)



% 4

Lillehei, C. W., M. Cohen, H. E. Warden,
and R. L. Varco : Surg., 38, 11—29, (1955).
26) AAFF= - HKEA— - FURHEESE - FEZRTRS - %
EFk— - PREBIEHE - FEEER - BAE - L3R - KT
Bf - 0% - IRNARD - BASE - HLEES : Koy
SR, 8, 448—457, (FEFIS04E). 27)
Musterd, W. T., A. L. Chute, and H. E.
Simmords : Surg., 32, 801—-810, (1952).

28) Murray, N. A : Surg., 43, 10211028,
(1957) . 29) Miller, B. J., J. H. Gibbkon,
Jr., and C. Fineberg : Med. Clin. North. Am.
W. B. Sounders Co., 37, 1603—1624, (1953).
30) Roger, F., R. V. Woude, and J. D.
Morris : Surg., 42, 986—992, (1957).

31) Schimert, G. : Surg.,, 40, 10181022,

(19586) . 32) Stokes, T. L., and Gibbon,
J. H. : Surg. Gynec. & Obst.,, 91, 138—156,
(1950) . 33) .Gott, V. L., R. A. DeWall,

and C. W. Lillehei : Thorax, 12, 1-9, (1957).
34) Helmsworth, J. A., L. C. Clark, S.
Kaplan, and R. T. Sherman : J. Thoracic
Surg., 26, 617—632, (1953). 35) Merendo,
K. A., W. E. Quinton, G. I. Thomas, J. E.
Josseph, P. W. Herron, R. E. Tremblay, R.
X. Maguire, and R. R. Vetto : Surg., 42,
996—1001, (1957). 36) Sealy, W. C.,
I. W. Brown, W. G. Young, C. R. Stephan,
J. S. Harris, and D. Merritt : Surg. Gynec.
and Obst., 104, 441—450, (41957). an
Sealy. W. C., I. W. Brown, W. G. Young :

Ann. Surg., 147, 603—613, (1958). 38).

Diettert, G. A., B. A. Bercu, and T. B.
Ferguson : J. Thoracic Surg., 35, 416—420,
(1958) . 39) Dodrill, F. D., E. Hill,
R. A. Gerish, and A. Johnson : J. Thoracic
Surg., 26, 548—597, (1953). 40) Diesh,
F,. P. J. Flynn, S. A. Marable, D. G.
Mulder, K. J. Schmutzer, W. P. Longmire,
and J. V. Maloney : Surg., 42, 67—75, (19-
57). 41) RFFH= - PRE— - FURHEE - K
BPeH - SR ARE - BREEARS - EEMX - —REE
3 - EEEME - HEE - RBEB ¢ AR, 9,
569—580 (FHRIBILE). 42) BhEEER -
AT - EMEED - EHRE - HFRE-BERSES - K
RE— - TG - RiE— - BHWE - EmIUSE - &%
= . B8MRE - A - EBE - JILER - —2

B 379

B - SR REAY - BIXE - 3RS - BB
BE ¢ HEEANRL, 11, 443—449, (EFISLE),
43) I Lk - SRIEER - EILEE - BIKE R
NRZAR - FLILEi— - FER ¢ B, 7, 123
—128, (HEFI294E). 44) BT - BESE
® - BAHE - BE— - A ENE - THE-SENE-
FEEEH - GEE - KREEK - APE - FREF -
MEe— - WaIRE ¢ SR, 19, 801307, (HR
#324E). 45) McCaughan, J. S., H.
McMichael, J. C. Schulder, and C. K.
Kirby : Surg., 44, 210-—219, (1958).

46) Van Slyke-Neill : The Williams 5 Wilkins
Company, Baltimore (1932). 47) FrERE
A EZEERE, 120—130, (1957). 48)
Singer, R. B., and B. Hasting : Medicine,
27, 223242, (1948). 49) HPEETT :
Dinitrophenyl hydrazin, E5 1113, (FBFI294E).

50) FEEEST : Hydroxydiphenyl, Bgili#t, (IEFD

994F). 51) Hagedorn, H. C., and
B. N. Jensen : Biochem, Zschr, 135, 46—-58,
(1958) . 52) Flink, E. B. : J. Biol

Chem., 146, 171—178, (1942). 53) &3
Ro: FRBREGREE, £EHRE, X 10-13,
(FBFI304E) . 54) EHE— : T2E¥R
Hezk, 57, 872—883, (WEFIS0LE). 55)
Andreasen, A. T. and F. Watson : Brit. J.
Surg., 40, 616—621, (1953). 56) Cohen,

‘M., andC. W. Lillehei : Surg. Gynec. and

obst., 98, 225232, (1954). 57) Maraist,
F. B., and_W. W.-L. Glenn : Surg., 31, 146
—160, (1952). 58) Senning, A. : Acta
chir. scandinav. suppl., 171, Stockholm (1952).
59) Helmsworth, J. A., L. C. Clark, Jr., S.
Kaplan, and C. Ford : Surg. Forum, Phila-
delphia W. B. Sounders Co., 35—39, (1954).
60) =HEIERE - KEFER - AR - EPESORED - 3
LAngE o KSR, 11, 1018, (1958).

61) Peirse, E. C., C. H. Dabbs, W. K.
Rogers, F. L. Rawson, and R. Topkins :
Surg. Gynec. & Obst., 107, 339—352, (1958).
62) Heberer, G., F. Kootz, G. Meyer-Wegner,
and R. M. Weiss : Langenbecks Arch., 283,
601—625, (1957). 63) Spurr, G. B., B.
K. Hutt, and S. M. Horvath : Am. J. Phy-
siol., 178, 275—282, (1954). 64) Maguire,
R. X., and K. A. Merendo : Arch. Surg., 70,



380 FS

867378, (1955). 65) Clark, L. C., S.
Kaplan, E. C. Mathews, F. K. Edwards,
and J. A. Helmsworth : J. Thoracic Surg.,
36, 463—469, (1958). 66) Cross, F. S.,
and E. B. Kay : Surg. Gynec. & Obst., 104,
711716, (1957). 67) Kay, J. H., and
R. M. Andreason : J. Thoracic Surg., 36, 463
—469, (1958). 68) Lewis, F. J., S. A.
Niazi : Surg. Gynec. & Obst., 106, 751755,
(1958). 69) Spencer, F. C., J. R. Jude,
and H. J. Bahnson : Surg., 42, 7691, (19-
57). 70) Warden, H. E., M. Cohen,
R. C. Read, and C. W. Lillehei : J. Thoracic
Surg., 28, 331—343, (1954). 71)
Wesolowski, S. A., and J. H. Fisher :
Surg. Gynec. & Obst.,, 95, 762—771, (1952).

72) Mustard, W. T., W. Sapirstein, and Mrs.
Pav. D. : J. Thoracic Surg., 36\i 479484,
(1958). 73) Cohen, M., H. E. Warden
and C. W. Lillehei : Surg. Gynec. & Obst.
98, 523—529, (1954). 74) Read, R. C.,
P. G. George. M, Cohen, and C. W. Lillehei :
Surg., 40, 840846, (1956). 75) Dodrill,
F.D.: J. A. M. A, 154, 229—304, (1954).

76) Waldhausen, J. A., R. C. Webh, F. C.
Spencer, and H. J. Bahnson : Surg., 42, 726
—1733, (1957). 77) Campbell, G. S.,
N. W. Crisp, and E. B. Brown : Surg., 40,
364—371, (1956). 78) Miller, B. J., J.

H. Gibbon, Jr., and M. H. Gibbon : Ann.

Surg., 134, 694—708, (1951). 79)
Helmsworth, J. A., L. C. Clark, Jr., S.
Kaplan : ]J. Thoracic Surg.,, 24, 117-133,
(1952). 80) Prescott, J. Jr., G. E.

1%

Tolstedt, and F. F. Beretta : J. Thoracic
Surg., 35, 411 —415, (1958). 81) Shunway,
N. E. M. L. Gleidmann, and F. J. Lewis :
Surg., 40, 831—839, (1956). 82) Read,
W. A., and C. F. Kittle : Ann. Surg.,, 148,
219—995, (1958). 83) Nelson, R. M. :

Ann. Surg., 134, 885—896, (1951). 84)
Fine, J., H. A. Frank, and A. M, Seligman :
Ann. Surg., 122, 652—662, (1945). 85)

Hardy, E. G., G. C. Morris, Jr., E. M.
Yow., B. W.Haynes, Jr., and M. E.
DeBakey : Ann. Surg., 139, 282—286, (1954).
86) Bell, A. L. L., H. F. Fitzpatrick, E.
Andreae, S. Shimomura, and R. Pingeon :
Ann. Surg., 148, 968—973, (1958). 87)
Clowes, G. H. A., W. E. Neville, G. Sabga,
and Y. Sibota : Surg., 44, 220—239, (1958).
88) WRIE : HASEEAMEE, 59, 14931512,
(FAF334). 89) wEFEUMEEESD @ LESL
AT, ESeEEE, 479485, (19584F).

90) Pauj, M. H., E. O. Theilen, D. E. Gregy,
J. B. Marsh, and G. G. Gasten : Circulation
Research, 2, 573—578, (1954). 91) JRiE
#— 1 BASBIELMEE, 59, 16941704, (W
FI4EE). 92) [RHRE— : HASNREFER
MEzk, 59, 1760—1779, (FEFNS44E). 93)
Clowes, G. H. A., W. E. Newille, A.
Hopkins, J. Anazola, and F. A. Simoeone :
Exper. Clin. Surg.,™6, 557—579, (1954).

94) Kirby, C. K., J. M. Jensen, and J.
Johnson : Arch. Surg., 68, 663—665, (1954).
95) Glenn, W. W. L., W. H. Sewell, Jr., and
N. H. Conn : Surg., 34, 195-206, (1953).

Abstract
The author performed the extracorporeal circulation by way of 56 pairs’ controlled cross
circulation using 112 adult dogs. On this occasion, the perfusing blood rate was studied by
means of “Azygos factor” as standard of perfusion, and the experiments of both occlusion
of cardiac blood flow and intracardiac operation were made. The results obtained were as

follows ;

1) Among the 56 pairs’ experiments, the 18 cases of recipient and only 1 case of donor
died, so that the survival rate of recipient was 682%. When the body weight of donor was
greater than that of recipient, in the case the perfusing amount was the same with that of
azygos factor, the possible time of occlusion of cardiac blood flow was from 15 to 20
minutes, in the case the perfusing amount was twice as much as that of azygos factor, the
possible time was about 30 minutes, and in the case of three amount, about 40 minutes.
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When the body weight of donor was smaller than that of recipient, in the case of the
same perfusing amount as azygos factor, the capable time of occlusion of cardiac blood flow
was about 15 minutes, in' the case with twice perfusing amount as much as azygos factor,
it was about 20 minutes, and in the case of three times perfusing amount as much as azygos
factor, likewise about 20 minutes. Occluding the cardiac blood flow for 20 minutes with
twice perfusing amount as much as azygos factor, the author was able to perform the intra-
cardiac operations such as cardiotomy, creation and closure of intraventricular septal defect.

2) When the cardiac blood flow was occluded under cross circulation with small perfusing
amount, the blood pressure of recipient fell and both the respiration and pulse rate increased
as a sign of hypoxia of organs. As a disturbance of central nervous system, there occurred
standstill of spontaneous respiration, fall of blood pressure, decrease of pulse rate, arrhythmia
and retardation and disappearance of corneal reflex ; and.ventricular fibrillation was raised as
a sign of myocardial anoxia. The longer the time of occlusion of cardiac blood flow was,
and the smaller the perfusing amount was, the more remarkably these symptoms were caused.
And when donor was smaller than recipient, these appeared more frequently.

3) When the cardiac blood flow was occluded under cross circulation, the ECG of the
recipient showed the finding of coronary insufficiency and the case in which the ventricle
was intervened with operative procedure, gave the finding of disturbance of stimulus conduc-
tion system.

4) The hematcrit values of blood of the recipient under the occlusion of cardiac blood flow
using cross circulation, decreased. It was considered that this was due to the bleeding as
well as to the dilution of blood with saline.

5) Under the occlusion of cardiac blood flow using cross circulation, O, volume of arterial
blood perfused into the recipient, increased than that before occluson, and O, saturation was
nearly normal. The O, volume of venous blood of recipient, namely that of mixed venous
blood, decreased than that before occlusion, and the O, saturation decreased markedly, too.
Even when the occlusion was released, this volume rather decreased than increased. The
arterio-venous O, difference during occlusion, increased markedly in comparison with that
before occlusion. The CO; volume of arterial blood perfused into recipient, decreased mostly
during occlusion, and CO, volume of venous blood increased for the most part. Accordingly,
the arteriovenous CO, difference became large. These phenomena suggested that donor regu-
lated profitably the state of hypoxia occurred in recipient and sent the fast normal blood to
recipient. But, when the perfusing amount was small and the time of occlusion of blood
flow was long, or when the recipient was much larger than the donor, the donor could not
improve the state of hyoxia, so that the recipient died because of the disturbance of central
nervous system.

6) When the cardiac blood flow was occluded under cross circulation, the blood pH of
recipient lowered 0.1—0.4 in all cases during occlusion, showing acidosis, but pH of venous
blood changed more markedly than that of arterial blood. In the survivals, the hlood pH
after release of occlusion showed either slight lowering or slight rising, but in the dead, it
was lowered markedly even after release of occlusion. The Pcos of arterial blood of the
survivals was in normal range during occlusion of blood flow and did not change markedly
after release of occlusion. In the dead, the Pco, of arterial blood rose during occlusion,
showing the tendency of respiratory acidosis. The changes of Pco. of venous blood were
still more remarkable. The buffer base of blood decreased in all cases and showed slight
metabolic acidosis. In the dead, it decreased markedly after release of occlusion, while in
the survivals, it hardly decreased. This tendency was conspicuous when the perfusing amount
was small, the time of occlusion was long, and the donor was smaller than recipient. During
the occlusion of cardiac blood flow using cross—circulation, donor regulated sufficiently the
metabolic and respiratory acidosis occurred in recipient. This differed from the conditions
that in extracorporeal circulation using mechanical heart and lung apparatus, the living body
itself had to regulate the occurred metabolic acidosis.
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7) When the cardiac blood flow was occluded under cross circulation, the O: consumption
of recipient decreased markedly.

8) During the occlusion of cardiac blood flow using cross circulation, the pyruvic acid of
blood increased slowly and the lactic acid of blood increased remarkably having weaker
tendency of decrease even after release of occlusion. The blood sugar increased during
occlusion, but showed the tendency of decrease after release of occlusion.

9) During the occlusion of cardiac blood flow using cross circulation, the liver function
was investigated by means of serum Takata’ reaction, serum Co-reaction and cholinesterase
value of blood. Within 24 hours after occlusion, no disturbance of liver function was obser-
ved

10) Disturbance of central nervous system caused by hypoxia and anoxia, the ventricular
fibrillation caused by coronary insufficiency, and the unbalance of circulatory system due to
the metabolic acidosis and the paralysis of peripheral blood vessels were regarded as the
cause of death of the cases where the cardiac blood flow was occluded under cross circulation.

11) During cross circulation, the donor which became the supplying source of O, to the
recipient and regulated the metabolic acidosis brought about in the recipient should perform
not only its own respiration, but also the pulmonary function of the recipient. The burden
of its double role became heavier, if the perfusing amount increased and the quality of blood
became worse. And if the donor had less body weight than the recipient, the burden is
dispensation became heavier in accordance with the difference of their body weight. As the
sign of excess of dispensation, there were observed the increase of respiration and pulse rate.
But the capacity ot regulation of donor was very large. Even if the donor’s body weight
was only 1/2 of that of recipient, the donor could fulfil its duty sufficiently if only the
perfusing amount was little. However, if the perfusing amount increased, the dispensation
of donor exceeded its capacity of regulation and the recipient tended to die.




