36 B ;| 4 % #3% H1E (1982

. PFC 3 &IDOER

5. KSMEER - fgas PRAF

D FLBHIC

PFC #L#% A\ C O SHETR 3 X ORI
DWTHBRB.

D EHBER

PFCHL#% perfusate & U 7c{R/MEER DT HEM:
TOWT, Fy o EAVGHRE LT, OB
TR,

(1) BiZRE#® FSHEZRE Gibbon, J. H.D
(19534) HBAOMTIC A/, DOREE Otk B
FERELELTHAVWORATWAS., Ll, MERED
Hhne k5 mRHHE O WEE, KERMS ZOCAT
DI OEIERWK X 2 HifmfErR, migkfdse, RfEm
W IMUEREAES D, postperfusion syndrome 73]
Bl TE. ChbOAHERBIET %
ELTIBFEE A X b KA FRIAIMER D BARE S
N, CHMRIMER DR E U CHAER -
bhb X 5icis-t. —J, Cooly, D. A. BV
MEARE I HICHED, AEMmE 4L Fhic\ &
MG BR 2 [ RIS U TR & b 7.

B B 1242961 D HSMEBR G236/ (55
%) TAERIMAEIMERR 2T\, 20 5 btk b R
Mg % 4 T ieh - 723 DX 193 4 (83%)
T, MEIMAESMBERRC X b #iEMmIE T I O R A Rz
{E£ T L%, microembolism (X5 XhD, ithE
BHEEX D Ted o Tc G L. SHRERD, &
HO IAEAERP ORE~~ 7 ) v MEIXIS
ECTHML S % LG L.

* EEBRSIIERERE R

L2y Lis s bRED DI <, TRERMKREDA s
WNBBOITE b EIMEABERE IR A LT 5
L, FWREBNEFELLD, ERMKED oxygen
carring capacity D{ETF, bR Zh®@BIT5
oD EREYHENIeRE b LIt X3
MERGEEOFREESAE S hiclD. & Z eBFHE
WeExET 5, Wh@s ATMmEDBEED R
I, FEFH BIX Fluosol-DA (FDA) # perfusate
ELTIEAL 5 2B & BT XL AR LT
- 7c.

(2) EEHE (KES5~100kg DAELA KA v
My~ 8EEZ . BifZEE LChiEET b =
vV 1.0~1.5mg ##E KSERFEEZT, 50
% 0. mixed air, fluothane 0. 6~1.0% DIEET
B MERE L7c. RBME -~V v+ U 7 4 3
mg/kgk &G B 5%, GREBIRICES = = —
v, EASEESIRCEImS = = —VvEFBALL. A
TOMIRTEN TR LS 7L r - BV TR
X 0" Harvey H/1500 &3 B A Tz A Ui,
FEIEIRIZ12.20% FDA4, 000~7, 000m/ (*F55, 800
mDWC 7 BEREEE T ~ Y v £40ml/L, 20% Man-
nitol 3ml/L %ML THY, 60~120 ZfEo
WA ETR % 1T > 7269

ARAEERCEE - C, BB X ) BCmE 2
EPM L, < OEMERMERT2 X 51 FDA X
D 75 % SRR A BIIREIE & b 2R L. TRERIMIK
BO0% %l L& AT, FIMEREZBIGL
7o, W&k 3, 600~6, 000m/ T, PiMmicE L 7=
L 4 ~11TH - T, AIME B7 Be ] 2 5 88
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. PFC FH|oHERE 37

% 1. Fluosol-DA 20% % F\ 1o (E/METRER

Hemospasia

Fluosol-DA

No. Calf B.W. volume Time ECC Time Lowest Hct Priming In Body Surv. Days. Remarks

(kg) (L) (min,)  (min. )

(%) @ (eg/kg)

1 C2 60 4.0 4 60 9 5.5 15.0 4 hemolysis
2 C3 70 4.5 7 60 7 6.0 12.5 1 hemolysis
3 C4 90 4.0 8 60 4 4.0 6.3 166*

4 C5 100 5.0 7 60 9 6.0 9.1 161%*

5 Cé6 77 4.0 8 60 12 5.0 11.7 315%

6 C7 97 6.0 11 120 5 7.0 11.5 395% hemolysis
7 C8 55 3.6 8 120 4 5.5 12.7 174%

8 C9 80 5.0 10 120 5 7.0 16.6 2 hemolysis
Mean 78.6 4.5 7.9 — 6.9 5.8 11.9 =

* Sacrifice

(C,~C5) Tix60%, 3 FH(Ce~Cs) TIX1200TH
ofc. ERWIRE3TCE L, EREIX42.9~60.0
m//kg/min, ATHi~OERREIHE K & O 3
& Lic. RAMBERME TP Uz B Cift % S8
PR X b B CEIG LAY S, protamin sulfate
4.5mg/kg #®EL, ~<V vEhfiL i

(3) BAEAEE WrFeRE%h £1 1 /R7. FDA
% perfusate & L7-(FAMERCRIEE 5 & &13,
(@) HAMBERE T Lcy v ORER M B LO0F
%, (b) HEsRERE & MR EE L OB (© &
HBBRIC 3s1) % perfusate & L"C DFDASH 0
&, () HIMEBRE OFDA OB E S L0k
e, wEThHB. UTFEHERCOWTHERS.

(a) HIVEBETFEILOFE HBEHFEFY
¥ S BOMB AR MR Y 25 &, 1HYKRE
EFARVAZA v OREEN & EIESELL 28
RCRFAFEERR L. BEBMIRRTH -
72 1 BUIFAD (AE D AR E A3 2. Tg/kg & ETF
Fyodid o b SR FDA 2R LY v T
Bote (B D RSB DWW TIRER).

(b) HHIMEESO FDA BBREMEE A/ME5
FrpHetfEk 4 ~11%, HbEx1. 9~2. 8g/dl, Fct
fi6 (fluorocrit : Het {EHIER: D FDA hkE) 1k
6.0~10.0 % T, ML HECHFRIh, FREK
WIPEBRIME R D44~83% (F1568%) Th - 1.
L 2 LIRSMEERF DP0213400+ 64mmHg CiE{E
ZHEFE U, % 7ePv0si%31~42lmmHg & X5 v
F 1%L, P.CO; 1325.0+5. 5mmHg CEMETH
» 7z. Base excessi}9.4+6.1mEq/L ‘C, EE#R

R b bTFREMET ~ F - AR BRT,
FfE~D oxygen delivery (3 1+ Th -7 :H 2
b,

EAEERT OER MK D FDA BE» EMEICE
HL 27 Cqy Cs Co @ 3FAI 2 W T oxygen
delivery & oxygen consumption X »37CIiZk
7% oxygen demand Z3k¥» % &, 3.0~3.5mi/
kg/min T, I ® oxygen demand % 73 AEE
®IED oxygen delivery % 5.0m//kg/min & H
It

B B0 DM A H T RMEER O
TlEA 2 D3TCI KT % oxygen demandid 5 ml/
kg/min 5, MERE oxygen delivery % 8 ml/
kg/min THotzd& Lich, FEEZELOF Y v x
WCERRICH LR D ORI EETH - 1.
LR DI R BV, EEDIKEE
Hwicie®d, Tihobh, BPEICLI2XLE52D
hie.

—7J7, T® oxygen demand IZX§ % oxygen
delivery 12Cq1%3. 3~4.0, ¥ 3. 6ml/kg/min,
Cs 126.1~8.4, ¥ 7. 1ml/kg/min, C, i34, 4~
6.2, P15 5. 3ml/kg/min & BEFCRRES HEIIR
BTCHo1Cr &, WERME oxygen delivery
EIZIEE LT\ 7. Oxygen consumptiond C;
1%0. 77~2. 46, F¥5 1. 67ml/kg/min, Cs i% 3.10
~b5.72, ¥ 3. 24ml/kg/min, C, 1%'3. 00~3. 49,
¥ 3. 24mi/kg/min, % H C; ¥ E oxygen
demand % IR¥-(K1).

B BRI BT 5 MBRHERD 5B FDA 23
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38 B B OH ® H3% £1E (1982)

Three source oxygen delivery and consumption

02 consumption

ml/kg/min Cr 02 delivered

02 dellivered by Hb by p}asma
T total Oz consumption /
2t !
1 —
0
ml/kg/min
6 =
5 |
4 L.
3|
2 -
1 -
0
ml/kg/min
5
4
3
2
1
0

300 45 60 90" 120
PRIMIEERIS) (5)
B 1 MRHEEOHEDS

PR E R U 7R & o R G C69~92%, Cs
T80~86%, CoTO6T~87%ThH-7. Tibb,
FDA 3F4MEBR O iR & U C BRER O mE
LR TELLDTH - 7o

() FDA DIFARYAZREBLFILOFE
Fluosol-DA 20% ® LDs, 3% RAEECli<
AT 29.0g/kg, 7 v }T26.6g/kg TH5. Xt
M%7 v »T28. 7g/kgTH Y, FDA @ LDs
VIBEERAOIC L 26. 0~29. 0g/kg TH D EHEZTX
WEES. Lichio THFY v DFEBRT $26~29g/
kg D Eo#5izEThB. FIMERIIC IR
RO LEVGEHEZBRLTVWSDEEZD
ha, 2oz & X o ESMEBREED LDy ORER
MBS D FDA DR XD b, HIMEERK TR
BT HENRDALZBIC I D ELAING &L
bt

AR T > FDA HL D A B3 AT Off
B PIREEER L O Fet fEE2RIEL, 2¥DRK
I BEHLS.

R D A% & (g) = (FDAf A & (ml)

20 5 _ = 2Fct
XI—OO'] (EpE AR E (m) X 100

EEEDFDARIFet EIC THEB L EOR 2 2
THDHDT, 24D Fet {BExEFIITHA V.

FHHDOF Y~ STHDENE Y ALK Bl 6. 3~
16.6, F# 11.9g/kg THh otz HAF 7 T 8D
THBIECy, C3, CoDIEHI W IAREIZThTEh
15.0, 12.5, 16.6g/kg TH-7ch, WTRIE
D 72 b i R4 72, C; (11.5g/kg) Tl
B oM Uitk 3 B Hic2, 000m/ DI
i1 o7z Csy Cs, Co, Co®D 4 FHTIZMANEL DA
ZED 10g/kg UTFTh Y BlidbAbhT, fitk
30% N ED Het fER#ERF 35 & L3 T &, WD
DB I T

C.(6.3g/kg), Cs(9.1g/kg), Cs (11.7g/kg),
Cr (11.5g/kg) D 4 FIIMBRIEH KL A XA VD
REMEMIEC—F LB R L, i £ 166,
161, 315, 395HCEEIEIEL7Z-. Lo L Cs(12.7g
/kg VI OEREITEEHE LT Clfits 174 BickRit
FEL7C.

FDA WHIMERAL S % &5 HEFBAEET T
. LsL, BROBE -7 LIXFRROT
HECTRXEFAOMERA L Tin vitro T
TAMRITo (R2). EFe bmEEA,
FDA 20% ¥ 35 (A¥%), FDAIZ annex solution
iz tcb D (B¥), FDA i©~L b= VIEHM
%2 7=% D (C¥),FDAIC0. 9%NaCl & i % 7= b
O (D) &EH, ThEZhor mgickE«o
BECREALE BAKE ZR (20C), 2080
REL, BEE, WIROENORER B L.
AWBDOHRDFETREAWEML, BEEZMED A
D 320mOsm X b H{EfET313~288mOsm #*7% L
2. BREDEARETIE, WTIhIBMIRD S
¥, BBEED365~430mOsm & SETH - 7.
C¥, DETHLFICEM 2 % b h, BEEIX
308~285m0sm & MEDBHEE L D HEETH -
fo. Tlebb, fxOREED FDA REFHE LT
BMRIGE AN, D EORERI ) bR
11y, FDA ZDbDODKIGEEE 2D L b 1L BE
EDETIZXsb0EHES I

EEH D OBRIMETRERIC T\ T FDA DL
DiAZED 11.5g/kg LA EDfF Y o THINAZ b
N, FLEEMIEE b L SEARD ALED
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. PFC FHIDIERE 39

* 2. W7 A bR
BT A+ (E¥e b, EE20°C, 20[FHKE)

AW : Fluosol-DA20 %5 B Jh

B¥ : FDA20% ( 4ml)-+Annex Solution ( 2ml)
C¥# : FDA20% (4ml)+ -~ b =vig(1ml)

D : FDA20%( 4 ml) +0.9%NaCl( 1 ml)

1 2 3 4 5
A W 1y 4 (ml) M4+ A¥Elmd)  IMmig4+ Ay2(ml) k4 + AW (EmI)  mykd+ Aygd(mi)
Fet (%) 0 3 7 10.5 11.5
BEE mOsm 320 313 293 289 288
I (CD) D (Hh (HH (HH
B W Mg 4 (ml) M4+ BI(ml) fggd+ Byga(ml) M4+ BE3(ml) ImyEd+ Byg4(mi)
Fet (%) 0 1.5 3 4.5 5.0
B mOsm 321 365 392 429 430
I (=) (- =) = (=)
C b3 IMyE 4 (ml) g4+ CHlml)  IfE4+ CHE2ml) M4+ C3(ml) k4 + C ¥kd(ml)
Fet (%) 0 3 6 8 9
BBE mOsm 318 302 299 295 285
M CD) (H#H (€iD) D D
D W Mg 4 (ml) %A+ DRI M4+ Digml) MK+ D3l g4+ D ¥g4(mi)
Fet (%) 0 3 5 6 7
BBEE mOsm 345 305 308 297 285
i (- 4 €D (€1D) (€1D)

12.7g/kg Th -7 Cs D X 5 TR ED BN AE T
7o & LIXMASMEBIC 31 %5 FDA (FAEORAY
ATHOTHD, FDA B ALEA 1L bg/kg LA
TofFy Tk S RMEZAE T TWIRWT &b
b, BEORATIEADIE FV YTk
FDA %310. 0g/kg LV FCh I LG %
T cE, FMBORRCEELRIZI L
Ez2Tw5b.

(d) FDA OEFEHEBA~NDIEEL LUBEE &
RN E S FDA BRI X
PRI, —ERIREAR 2 ~3 HEGRT S L
PRI A g X D H&RT 5. Bk
Sy Mo ERICLD, WMARKCIVIATHR
7PFCAFNIIREANCHEML, V) v R D
T CTCE X h, RIS X ) Blifass Bk
MWz tRELL HEH1ES I OPRbERE
PFCHFI oI X h K& Ricy, BEFA
T % APFCsD 77> FDC(perfluorodecalin) 73
Lo &b, £OFEML6.0~7.THTH D,
—F HIIFTPA (perfluorotripropylamine) ¥ X
O'FBA (perfluorodibutymethylamine) TAJ% A
XEhTh64.7, T4 0HTH Y, o &P
BB\ DITFC-43 (perfluorotributylamine) )%
H13895. 2HCTH B LE Lz

FDA X FDC & FTPA oREA&AFITHY, &
AL L1255 3 4 RFDCO 255 < Rtk S h,

FTPA X e PEE S s I ch 5. 1L
BIIAEIS08 D5 » +ic50~100ml/kg ©» FDA
AR RELIcE 2 hH, 65 ABIIIFDCIEA S
BH I iedo 22y, FTPA ZFlE< 0.9+0.3
mg/g tissue, [T 0.2mg/g tissue, BT
4.4+3.9mg/g tissue &< iR TIED % HMRH
IhictHE L.

FZLDIAEMERBEF L 272 6 THICOWT—
TEHIEBICBRIESE ¥, £ERHNOFDAR: (FDC
EB+FTPAR) #FAZr=< 57 4 —ERT
BEL. ZoOREYZE 3 mT.

fiitd 2 HIRFETS L7z Co TIXIRNEIC 54. 20mg/g
tissue (DAFHEALZMET), FFIEIC 38.47, 1 v-<
H51c29. 92 KB DOFDA 23 Eh, Larddhb
@5 Eas0s b FDA 2 S hie. i 161, 166
B SE U 7eCs, CoTIRIENE6. 70, 1.39, FFiE
1.69, 0.26, V v-2fi1.63, 0.12 &4, 395H
wiEl U7cCr CUI MR, BB o &30 c i
Shice§&igdsoic. MBRERERBENTR T FD
ABRAER D A2, Tg/kg Thb - 7= Cs 134548
174 B %8 Ch M, FFE BB FDAZH &
hfe

JFI O R BAL AR RURT R, Cae B\ Cifigg
12, 40, 60H DG % k45 &, il
ZEHIZRD bR wh, W oEAR S B
CEAR L ckfila s e, L L E S
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40 B B OH M $E3% F15 (1982

® 3. #/MERED FDA OREINER

Postope, days 2 161 166 174 315 395
Calf C9 C5 C4 C8 C6 C7
FDA in the body (g/kg) . 16.6 9.1 6.3 12.7 11.7 11.5
Spleen mg/gtissue 54.20 6.70 1.39 14.90 0.25 0.24
Liver 38.47 1.69 0.26 2.90 N.D. N.D.
Lymph gland 29.92 1.63 0.12 0.60 N.D. 0.0033
Red bone marrow 7.94 0.66 0.58 1.15 0.21 0.14
Yellow bone marrow 3.94 0.39 0.14 1.19 N.D. 0.65
Lung 1.32 0.25 0.15 1.00 N.D. N.D.
Kidney 4.22 N.D. N.D. 1.00 N.D. N.D.
Adrenal gland 5.28 N.D. N.D. 3.10 N.D. N.D.
Brain 0.06 N.D. N.D. 0.04 N.D. N.D.
Pancreas 1.32 N.D. N.D. 0.06 N.D. N.D.
Thymus 1.39 N.D. N.D. 0.44 N.D. N.D.
Stomach 0.54 N.D. N.D. N.D. N.D. N.D.
Small intestine 1.35 N.D. N.D. N.D. N.D. N.D.
Large intestine 0.60 N.D. N.D. 0.06 N.D. N.D.
Urinary bladder 0.46 N.D. N.D. N.D. N.D. N.D.
Testis 1.00 N.D. N.D. N.D. N.D. N.D.

BT 5 & &b oREMTRA T 5 HEEe
HY, itk 161 B OFIHRC X EEMEEE R
D bhigh ot
(4) © 3 U0 FDA Z{RIMEBRTIEKE L,
1B 7 L 2 I O A RRERZF Y & 8 3]
WiifT L7z, FDA fEREIL 4, 000~7, 000m/ T,
RAMEBREE DFDA AL Y A B 136. 3~16. 6g/
kg THh - 7z. 8 HAH FDA APNEL D AL ED 1L 5
g/kg LlED 38H (37.5%) ZEMODIzDd%kS T
FDA fAPEL D A& A311. 5g/kg LLTF D 5 8Hi% 6
A AUEERFL, AN ALEN 12.7g/kg O
LB A A XA v OFEEEENCHELORTN
BThotetd, KNI AZED 10g/kg AT O
4BREMmb 7, RESMLERLFEETHD,
EAMEB I 1T 5FDA® perfusate & LCD{EM
BIXENER D A% E 10g/kg UTFEFTRETH 5.
RHMEBRT D oxygen delivery & oxygen con-

sumption EJL Tk, 37T KRIT % oxygen
demand (3#3. 0~3. 5ml/min THH, ZhEiF
® oxygen demand %iiiic T LEHKIE oxygen
delivery 1% 5.0mi/kg/min TH- . Mk O
oxygen consumption 23\ T FDA 23K ICE

N.D. =Not Detected

WU 2eBESR B D RI1X67T~92% TH - 7e.

AR DA iz FDA ORI HHE
MEhicss, —HIEARCIVATh. L
L 1 E8 0% FDA BEEIIEEETH -
7e.

P EX b FDA 134&5MERF OMFERAEE L
TEHTh- T

) RAARBERZEBHERETS SUHHEE

ERRE

S I AN TR 2 R L, e
RET 2 BEHIERRER LR RT CUT 2R
R ERERD) &, FHE 2SR R 5 B
B D 203 B 5.

A RAABBERZWEREE

(1) ZWHEFRFEOHH XRFBT2RER
BHEBEIFCRICE L TCE LS TRETHS. 20
L (78] OBBVBCRERLB L2 ARLH 5.
Ticbb, BORTE TIKIE] 23789 bh s 540
%<, heart beating cadaver X » D&, FEE
BIOBEBORMHITRETHSD. LHLEREBE
ok [MEIE] 24T [FE] LHET 5 H
HFEDHEN ERC I D ED BT WS, Lich
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T heart beating FTICE#ROMHEE1T 5 & &8
T& 7\, {EFHIMKRHE (warm ischemic ti-
me, WIT) 2B R Ok Dviability 235%
i, BHE L T HRERBLOMERELS DI R
ERWTRABTBEBESECKEECH LR
5 EDRRL CFET S ARMER RS
Bl H121013 WIT Sz B OELR
BB TS & IR L, LR 0 viability
OB IEE B EMER T 2 R BR L.

(2) FLEMY - SFILRBICEDER
(@) WMIRAZE MEHIRZAL, *v7x—n

BRI FIeB®, ~-%) v bV v A 3mg/
kg 5 5 otk CKBRE L OFREBIRCEEE
K3 double balloon ff&» =a—VvEEAL,
7= a2 — VOSENE RIREROE T ICAZES Lo,
N a— VEEBEZOBRBRNIAT OHEE

MBEEARBANEREREE | ik, B
Fg L COME R h Mgl &8 2 ~10CIAEH I
TR Y vy AR TRBECHERGAL, B
TR, WEI 3s & OB/ % oo JEIE PIRE 2 o BB AR A
BRI 2).

Left kidney

Right kidney 10%
FDA

2. BRAENEIETE

(b) WARABE FESO, MREHRARI0EZ AW

1. PEC #FIDHEHE 41

eIy v AR X A ERER L Y, IR
WLV ERERDIZADERFTHY, LrdbR
EEHET P ETRRBLE L Th - LS RIFTH D,
X HIEEREIREREL100mmHg LUFC, meE
#EH12515, 000 dyne + sec « cm™°/m? LA Fic = v b

r — L IRIIEERIESR 2 BE T 2 &R o
LHmELI.

(¢) ERERISA Z 0EBRFERCESVTEED
BAREREBRCGHL, 3REID 6 F2iEE1
124~ 3 RIS D EIRIRERR T I L, 6 A
DEBUFE LB ECHE LACBEEORE Y
B,

(3) FDA [C&2ER BETXILERERD
X5 B EHICEAIT B T, BREEA
Bzt EBREE2 » T, anoxia I
FEHITI & ST W5 I, BEHE © viability
LR TE, BECHET S LB LELDDT
ikt EL, BRRCBIEABEREO &V
Fluosol-DA% Fi\ T REE % 1T - 7e.

@) WERFZ FHHEIABMY vy YR X S
Y L ERET, HERInY v AW CHEERES T O
MRS % wash outth, #EMHKIC10% FDA = H
WC 6 REEIVEN Lic. ¥ oxygenator ~ODEE
FRBIIBREDOIFLEL, BHRWEED L5HKC
L35 REE 7 A BTN LT,

(b) WIZEAIE

i) HMERRCLZEBHARE HEPARS
IR A4 E KR T, HIRKE LT
FLmY v A L » FDA 2EFITHB &L,
L2sdCO: ZIRM U CHFRIEET v » — > A%Fl
ET 5z ENERGEEY RIFICT 2 L& L

ii) Oxygen delivery & Oxygen consump-
tion AEBRICIT % EFFHet EIX 1 ZHUTF,
Hb #130. 4g/dl LLF TR 21 & A & flush
out INT\i. FetfElX5~6%Thote. K
EEMCRIT 5 oxygen delivery & oxygen con-
sumption X » 2 ~10CIC K % oxygen demand
w3kDH B L0.16mi/kg/min &7z b, Z D oxygen
demand %7 LEEK oxygen delivery IX
2.0ml/kg/min TH % LI Tibb,

2 ~10CDIER &\ 2 £ 0. 16ml/kg/min FEE
DEBFEYVBEELELTWA T EAHH L.
Z DE&ET I % oxygen demand 1ZX3 5
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42 B B oH M #3% £18 (1982)

Three source oxygen delivery
and consumption

m}/kg/min
0.20 |-
g Oz delivered by Hb .
"‘éo.lsr :
2 O, delivered by saline :
Q
° o0
g
2
%
o

0 1 2 3 4 5

Perfusion time

B 3. MRHEEOHR

oxygen delivery 1% 1.4~1.7ml/kg/min TiZiE
SEEMELTEY(®3), D5 H66%%FDA
REWHL WD s Thibb, 10%0H
BT ¥ 7o\ FDA 532k O e 066% % M L
TWb bl T, O Lik FDA OfEFEEREED
BFE L & LAB~OBMEHBOT R Tws
ERRTEOLES

iii) m[ﬁﬂ’ﬂﬁl’s‘i@l‘ﬁﬁ IR B OME IR EER T
B =a—VEHA L@ﬁ"zﬁﬁﬁé“f% Z S IXRTHE
WHER LI . £ 2 TEE DILOMEIREA
¥ CREREZBATIWEB M REY, Tiebb,
WIT Ml 7 % THE SR BD T oW CnEEH,
ETE 6 B8 07 1F FDA B, 3 X OV HINK S
DRI L X b BE L.

DA LR X D A BIA L 0% WIT 0
oFF, OMEIR 304, 604, 120 AT & BtA
Lcd D%, T ZhWIT 307, 604, 12047
EL, FhXh 3BT OFH2BIC DT 6 Refi it
WMEAT- 1.

IEFESTE WIT 0413, 3002300 dyne -
sec + cm™°/m® WIT 304113, 900300 dyne -
sec + cm™°/m? WIT 604 T%3,150+150 dyne -
sec * cm™®/m? & WIT 0455 WIT602  Tik
BREOEVNRD LR, LivL, WIT120
4> Tlx4,600+1, 300 dyne « sec - cm™°/m?& E&
LT

FETE RN AR I 2 2\ C DNk B R #0532
REDOO LD L UCHER 6 BB 0% I 2 7 o

FDA BRERBE DT Oh 5. ERREIRR
THhIUIEET S oML, ZFLVHAITHE
5. RECmBECHER L LT hiifkEcs
SIMOFTR, b bR R KR
55T 5 THAS. LL, FDARAH (b
W H ALK CTHEWRT 5561, FinCmi
% wash out 35 O THRMERIZ—FHINT
B, 250D Th 5 -IMEDOHTR
Tz bhiow. 2T FDA B ERBIERS
BN FHA AUEETOR B % b B FREHc X 5
LEzbhl. L LEBROMERDO 5D%
HIALE 4« OB TR D, B X 5EE
3EE 7z o©, WIT 04® FDAEE &, WIT
304y, 604, 1204t Zh o FDARE OB,
FESRTRDIE L (K4).

Distribution and retention
of FDA after perfusion

mg/g
20 -
< Liver Spleen
a
=
kS
Rl
g
kol
(a4
0 s L 1 1 _ L 1 ] i
mg/g 0 30 60 120 0 30 60 120
10 WIT (min) WIT (min)
Intestine Kidney Pancreas

L—/’AI/’\?—J,;_;_V:

30 60 120 0 30 60 120 0 30 60 120
WIT (min)

X 4. WIT L7 FDA R

B WIT 0,30, 60, 1205 T FDAJEE X
FhFEN2 26+1.55 2.28+0.49, 1.39=+1.82,
1.28+0.15mg/g L AERER -1 Thbb
WIT 2ERLTH 5 - WHITE S binh o 7.

P T WIT 0, 30, 604 CTlx-zi#F10.66
+0.45, 0.45+0.25 0.68+0.34mg/g TH -
75, WIT1204Cix1. 35+0. 38mg/g & 104% 84/
L. Fibb, WIT 1200T5 - i bhvi.

BTk WIT 0, 30, 60, 120 TixZxhFh
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0.83%+0.50, 1.28+0.54, 2.95+0.52, 4.56+1.
96mg/g T WIT 0 picib L CTrhZhbd4, 225,
4A9%FEIN L CT\ie. Fiebh, B TIEWIT 23%E
ETHIONTH AR L T T

FFgEcixFh£h 8.23+3.81, 12.41+2.01,
14.13%5.49, 21.73+5.52mg/g &7cb, WIT
0 I L50, 71, 164% HmL CTuwie. Figh
b, TS WIT 2ERTHI2ORTH o fihd
HER L 7.

g A h12.02+9.01, 12.87+5.35,
2.06+2.75,13.97+15.95mg/g &~ 5 ¥ FH% <
g F Db OB —ICER I T in\ o C LA
HZ it

kX v EEcir WIT A EEL TS FDA @
5 S PR BT, WIT 1200C 4 #RBIR
WHIRIFThoc & Bbhb. &2 ADEKTIL
WIT 604 % Tl FDA © 5 - ¥As Isds - 7o,
WIT120 23 X b 5 ¥l s bhie. FEEBET
L WIT 2MEET 5120 T 5 st e
PR 13788 FDA WEZFE L WAF Y FHRL
B ER IR TR o Bbhui.

2 THEHY WIT Of8% 510 fnh - 1B
L, BRFDLDRTRTH - ez Rt LT
N & e oW WIT &M R e T35
L (3E4), i WIT 0 2 Clkiis ERRE

* 4. WIT off - BEERKET R

WIT (min)
FELARAT R

30 60 120

HEES

5 oIl 0(0/3) 66(2/3) 100(3/3) 100(3/3)
ZefaZEk: | 0(0/3) 100(3/3) 100(3/3) 100(3/3)

i} ?E‘%%fﬂfg}'? 66(2/3) 33(1/3) 33(1/3) 100(3/3)

g%ﬂlg% 0(0/3)  000/3) 33(1/3) 100(3/3)

5.0 | 00/3)  000/3)  0(0/3)  0(0/3)
%%%22% 0(0/3)  0(0/3) 100(3/3) 100(3/3)

KymZzst: | 000/3)  0(0/3) 100(3/3) 100(3/3)
HTEE | 0(0/3)  00(0/3) 66(2/3) 66(2/3)

)
TH ot WIT 3005 bIFHEEE T CE
n, WIT 1205 Ci3Z8 7 5 -1, fFiliaoZzei
I ds Y OGN Z bR, T 7t b, FDA

1. PFC L3R 43

FRER YL EE s B T f FEE 0 VEWT IR AB & ARk D2 b
DOREIIIZIE—F L.

P cE WIT 04, 300 CllBIEEHEE T
Boteh’, PHADWERE S WIT 60472 biifazs
P2NE U E b, WIT 1204 CLx IR B IE o fERE,
I KEOKEEER X O H ORI X 5 B FkIE
RERZ BT P T S BEFCIRAE & ik 0%
LoBEIZIE—F L.

DIk X 288 FDA D b AR VENIRGE & 48
BRI —KL, ZESEBHE LG O
WIT OfRFI3600 % TEBbhi. Tibb,
donor DLMEIFHBE0SLIHIEH = o — VEIEAL,
10% FDA %\ CRMAENER LT X7 &
3 6 B % CIRAREL RIFCAESh, BiH
T sz L TESL EEbRL

(¢) EBERFSA 2% 513 FDA #H\WERAENIE
BRI, BB L.

HEBERT

W SRR LN, PR R, RS Ol
mE2 bhp, ARCRCCOIERKE LT
FC-43 % {8 F U 7= BB o (IR AR AT D 2L T Y
WRIC Tl R%. Tols, BRI, WK MhioR
BEVEVE AR BIE R bR D TR OBERTRE
T5%.

1) WeHE HERASHEEXHAV2KTCH
Ba i, HHE% wash out L, BEEZFH
1% “Mox” 100EUBHRAFSE BT T 2 BCIX24R5TH],
A BECITASKSE], I 2 BHCIRT2EE, (EIREN
B L. REiEE L OERROMEKEZES, 6
2R3

= 5. GEROMA
Modified Collins’ solution 1,000m?
(z Fu45
Heparin 5, 000U
2 %Xylocaine 5ml
Methylpredonisolone 250mg
Sodium cephalotin 500mg

PR o pH 127.4 (37C) FiRCes L5 1@
CO. VML, HERERIX4~T77T, ETLEIL60
mmHg% % 7o\~ & 5 Pk CHATL e HEBTHRE
B E, EinE, EREEEYF =y 7L,
RAECERR O 7 AP, BEE £EFRIT
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£ 6. ERBEOHERK

(500ml )
Perfluorotributylamine (FC-43) 10.00 w/v%
Pluronic F-68 1.28 w/v%
NaCl 0.539 w/v%
KCI 0.080 w/v%
MgSO, 0.040 w/v%
Na,HPO, 0.0142w/v%
NaHCO, 0,0240w/v%
Glucose 0.600 w/v%
Human serum albumin 5.00 w/v%
Methylpredonisolone 250 mg
Regular insulin 80 U
Sodiumbicarbonate 13 ml
Sodium cephalotin 500 mg

BEREMIMERTT - 1.

ERETRBEEYIL, ESRRCCERK
YRR e K RS o KRB AR it & iC T
FEBMEL, REREELBRENUT LR L
fo. HBEEBEAR X v BROEREL, FhFho
BE, SEFORERT-

(2) WARAEE 24BFRIRTFCI1 2 B, A8WERAMR
FCXAEP 28, T2RHAFECR 2EP 1HR
BIEES X D ROWE RO, ASFHHREDM
D 2 B CTIXEIRY A D IR7E D 1o D BHEHE DR
Zbieho e

(a) EJDpH, PO:;, PCO; DZE{L ERK
DO pHIXT7.3~7.51c=2 v b » —AT&E, PO:% 250
mmHg L Ex#ERc%, PCO: 1%30~40mmHg®
PWIETH - 1.

(b) ERELERBOE(L 248%H, 48T
BWCRERED EFXERED b - ehd, 72
R ERAEIC 38\ TA8MEREI AR IS ETRE © 5 A3 %
bt EFRER0. 5~1. 6m//g/minT, 1.0m/l/
g/minll EO A X TRRHSWHARIFTH - 1.

) BEEOZEL ERMECRTLBFRED
bk BB L 2URHREETIELL, 24%, ASHHEIRAE:
TIX13, 14, 18, 19%, 72R:]TIx15, 16% D
ek &gy, HRNEEEEOHMMOD IS
b —E DL R I h - Te.

d ERBOBRHE, BROLTL ERHEM
BT R Zichs > 7o, GOT 1324 <110
DAF, 48WRTIX20L0F, 72REfECL340LLFTh
D, GPTHRABETH 7. LDH I1L24W5 <1408

%, 4A8H:]C250RTE, T2HITIR350RTETH D,
EREEE DB L TR Y, T2RHERFTR
DWE BRI o T A 2 TIXL 300 EEETH - 7.

(3) £ & & PFCAFID perfusate & LTD
FIL, () BRERELZE L T35 2 &, O
aggregatable substances *EH LW &, B
X0 (c) perfusate fEEIAEETH B & &, 2B
bis. Nakaya HIZZERICKT 5 BENT,
PFCAANT B s X OBREL R T
DETHHIBEZERT 5 LATRTHS &
LTwa 2y, KRERRFRCST 2 BRB OB
B4 I BAE TR PRC LA DR & i D R BE
COWTIESERN Y ET S &2 5.

BRI 3 ABIRFEIVE T CHETRE D EF D 7o b i Y
WEN I ~OBBWH LicEHEL B2, FHE
b DASIEHER CIBMED EFIZ &L A ERD
bhd, BIEEOWAOIEBTH 7. FLBE
BOHE B b D728 H R FEF D 20~30% D3
melbl, BELTCRIBSHBTH-7. hb
DT Lhb PFC AR BEREK & LIBE 1,
CPPEDIML » 5 WA ZERK E LIBETHRD
% aggregatable substances I X % #/MiE D
Ffige=>, endothelial cell @ swelling ¥ X O
damage DEETH - 7cb D LR S 7.

PlEo o o b B ER G OB &
LTo PFC HAIOFERENTRRINS LD L%
z biiz.

X ik

1) Gibbon, J. H. Jr. : Application of a mechanical
heart and lung apparatus to cardiac surgery. Mine-
sota Med. 37:171~180, 1954,

2) Cooly,D.A.C, Beall,A. and Grondin, P, : Open-
heart operations with disposable oxygenators, 5 per-
cent dextrose and normothermia, Surgery 52: 713~
719, 1962.

3) EF@—: EMAESMERD ik & ZeBRRe oy
C. Hst&5E 28:588~591, 1980.

4) EHEZ  EDESMERICE T 2P M5 LR
ROBFRCOWT. BEERE 28:41~52, 1978.

5) MEHE - MMAEAMETCEI T 598 & < il
¥ LOFIRMASEERREMEE 7 4 1 &% — D EEBHE
Bicow-T. ATIEE: 7:580~586, 1978.
£, %5 2, PIERSs, [HEEKRS ZCHEIEM,
EE OB EE B TAR— ASFER, H RE

Presented by Medical*Online



BRENRTH, FHEEKRE, ZH B ATLmK
(Fluosol®-DA 20%) & X % SMEZR © KB BF 58
— R R

T BRIk ERe— W5 ¥, LR £ &H
=, WiBIME, LEEIER, FHHEE M-8R,
FHRE—, TAR—, ASER, EHE &, & 2R,
R BB, HREARES : AT O BRFRERE, 765
REBNETHEC O T—RRAF % i 454
TERER—. AL 9:172~175, 1980.

8) HE & : Fluosol-DA (FDA) I X % &R (120
o) HAEBRCBI T A B%E. AL A,
BB, HHEAE, REPHE, & 8%FE BEH XK,
HEMAL : ALMKO FAHER~OIGH. AL
2% 7:422~425, 1978.

10) Adachi, S., Mori, T., Kitamura, S., Miyamoto,
K., Murata, H., Okuda, H. and Kawashima, Y. :
Cardiopulmonary bypass pruned with 35 w/v% PFC
emulsion after removal of 75% autologus blood.

Proc. IVth Intern. Symoposium on Perfluoroche-

mical Blood Substitute, Kyoto, 1978.

11) Yokoyama, K., Yamanouchi, K, and Murashima,
R. :Excretion of perfluorochemicals after intravenous
injection of their emulsion, Chem. Pharm, Bull,
(Tokyo) 23: 1368~1373, 1975.

12) A&FR, #5% TAR— EBFH—:¥—k
HEBECBIT MR, SFHEE 38:296, 1978.
13) #% %, HE O, FEREe—W TE & B

Bip—, TAR— AREER: REPWERES HH

. ATIEZE 9:971~974, 1980.

I. PFC #H|DFHKRE 45

WM. AT 7:752~755, 1978,

14) #5 % REEBENO RA RS EREHER
BIcBA4AM5E. & #H 15:181~189, 1980,

15) #x&&ER, #5 ¥ FE £ TRR— EF
te—, TEE E FHEE EFDEH, RHEZ
FEEN, AN, FEEE, KR HARE
&, -, EEERER K O EEOE
NEHEZ, k#E FE FE—M, FEEH £ AKEE
W, BRI 2, AREEE, FTEES: RENERE
(BEBEAR) B 6 IEFIC D T—FE% 1 KE12
43~ 3 5] 38 rREBEM B ERE 6 RIfl—.
H4b4x5E 79:1417-1425, 1978.

16) FIARFNR : FrEf ALk (Fluosol-DA) Z K &
35 Rk RIESER O EHIBE. AItEEE 82:12
~21, 1981.

17) Honda, K., Motoki, R., Hoshino, S., Inoue, H.,
Usuba, A,, Hamada, O, , Iwaya, F. and Ando, M. : Use
of perfluorochemical artificial blood (Fluosol-DA)
for perfusion of cadaveric Kidneys for transplantation,
Current Therapeutic Research 28:309~318, 1980.

18) Nakaya, S., Sekita, M., Ohyanagi, H., Takeno,
M., Okumura, S., Shirakawa, M., Okamoto, M.,
Yamamoto, M, and Mitsuno, T.: Kidney preservation
with perfusion of perfluorochemical emulsions at
room temperaure, Proc, Xth Intern. Cong. Nut-
rition-Symposium on PFC Artificial Blood,
Kyoto, 1975, p.187~202.

19) RBF £ REEREBIC X 5 7296 R A =&
7. B HE 12:112~117, 1976.

FUNDAMENTAL STUDIES ON THE APPLICATION OF
PERFLUOROCHEMICAL EMULSION

Akira Usuba, Kazuhiro Haneda, Fumio Iwaya, Ryoichi Motoki, and Kenji Honda

The First Department of Surgery, Fukushima Medical School

We reported the fundamental studies on
the application of perfluorochemical emulsion
(FDA) for extracorporeal circulation and org-
an preservation.

1. EXTRACORPOREAL CIRCULATION:
Fluosol-DA was used for priming solution in
extracorporeal circulation (ECC) in 8 calves.
ECC was started after removal of 44-83% of
autologous blood. During ECC, the Hct ran-
ged from 4 to 12% and FDA proved to be

able to deliver 76-84% of the oxygen consu-
med by tissues. The distribution of FDA in
various organs was measured after ECC. In
the calf, which was sacrificed 395 days after
ECC, only a trace level of FDA was demon-
strated in the reticuloendothelial system.

2. ORGAN PRESERVATION: FDA was
used as perfusate for organ preservation in
two ways,

(I) One is in situ perfusion of abdominal
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46 7B OB Ol O 3% F1E (1982)

multiple organs for transplantation, in which humans.

when the perfusion started at least 30 to 60 (2) The other one is perfusion of removed
minutes after cardiac arrest, the organs could kidney. We observed that FDA perfusate
be preserved in a good condition for 6 hours. preserves the kidney for 72 hours.

This method was successfully applied to

Key words: Fluosol-DA, extracorporeal circulation, organ presrvation,
organ transplantation.
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