HEA =t 28 (8) 1 1771~1779, 19954

IR TR & 2 I PR MR PR SRR E D kI B 3 % SEERAUDT A

SR TSR B A
B ® R W

JF AT T B O (IR BT BE S R T O TR ERBNRE, A RTHRTRI RIZT I >v TERKY
WF9e 24T - 12, MR R % VY, 6053 O£ MATER 217, EEAEROBERIC &L D IR (h=
8), HEFEE (n=10) © 2 AT, FERGOZEE TSN Tl L. ks & CFIIRILFRZR X
FRERBI0DLGIEEREE TR Lot U, ERETRENLEEZERD L (p<0.01), H
B AR T MR OHERS & Rt U TEE R0 MBI EE C 3 U728, BEREECIIEM
LEEE B0 (p<0.01), FFERRHERIGIRERE CIEERZ305 AR % 88 12 0> o 72 45,
BERBETREML TE VEEE 2D (R%305, 605 p<0.01, 12043 p<0.05). U ELLH, &
WA I ARRIE M O BEREE I L 2 TMEEEs 2eE L, SFREMSE5ZEi0doT
HEEHREOMINE b o T LV IESH B LEZ S,

Key words: hepatic low-temperature perfusion, hepatic hemodynamics, hepatic oxygen metabolism,

hepatic surery with interruption of hepatic blood circulation, reperfusion injury after

hepatic ischemia
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S, BPAARHI R 2 R T,  IFImATEE T
TOMYIBRSThNS k3 >tz % DK, BN
Wk B REEVINIEE kB0, TNEBREELE
B CEREERESHY S5, 19744, Fortner 5
AT R ER FESR 251 & 2 4B T O K BYIRE
& L. B, bAETHFMiTENERETRE
EHV, EERZFNOMBIE & s THIETIFEC
5t L CHARYIBRMO B Th i Tn 3,

FFIMATEWT T OFM %2 221217 5 72 0 i3 Bmm &
DOFFHEFEORED 72 55, MFEERROFHMmES
Do DEENKE @RS TV, FFEMEE IR
FHBOBRBIC L D AN F—ELEORTHERE
ENTBHY, FOEEOLDHMFEEREIZREEC
BEZENTET IO LHEESNS, Lz - THF
FELMMEEE» © o [E4E i iX M RGO B R EHREE
PRELEETZLBbhs, ULk, EEAER
ESFFEMmMA D7 2 F v 712 & 5 iilaEE ORI
WL TCESTH S I & IIPEEOHER LB OMESS
MR & 0 T CRERMIEBMTONIHINTH S
2399 MFEFR%OEMEE S > OEEI L T

<19954E 4 B 5 HZE>RIRERA % BE

T116 ENREREAX 2—1—10 HEBELFERKY

RS

PICERT 2B L TS A THER N, 22T
SE, BEEIEERA T O M TR ERERE
Fasmos sl L, IFEIMETROF#gEEOZIE & b
2, ENRERBOERIIES L UTERETRHED
TE, o BEFERSES IS CRIETHEEICD
WD TEBRNHR 21T o 7,
NER & FHE

1. EBREY

HE12~22kg (FH915.6kg) DOHERERLR1SHEA v
7.

2. EBEFNVOMEEK

Ny AL E Y —EE (25mg/kg) BT ICRE
WS L A TR RS, 100%6BETTRASYE, 1
E#RE150ml, FREEL5E]/min O S THEFE %
fTo7z, FEBPALHTBEIRE D 0E 2 RER LM
) >V F30ml/kg/hr TRIEE L 72, £ A KERE
IRiz23G A7 — TV EBAREL, izt A
Va—H—CERL TCEYBIREEMET 2L LD
W, BIIRMEEERACE LT, o & EEHESYRHT
BEME L, AP IR % OB L 7ok, WS F
D3 & N BRI I FARIRE IR, 2B HIR
ERERLU R, TR TABIREHEEL 7 — 7 200
7o, S5 /MR V RENICYIE U ASER, B+
MBIk Z RSk LIk, RIFEIR, MR HBEL 7 —7
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Tz, Bl THERBRBIR—GSHEIR L &5 iz g
PR—ZESEBARE I~ ) vy a—F 1 > 7 LIz NE6
mm DY) IYFa—TERHONA RN EER, 2
RIS ATOM H8 8 5% A%kF = — 7%
BAL, hEeFIREKEc s 2, ERBEARE Lk,
—%, ERBEIKELOEF 2 —72#HAL, 2N
TEHT AR B &, FRMES & CERBIELR &
Uiz, DEOBEEK 2 -1, BAFEIR, AFLETX
Felkox 8 RS F, FIIR, TSI R#IRE 7 —
TTEE LN XA EFENE € 5 L RRHCERE % T
AT AT ERRRER € 7V &2 E8 L 1 (Fig.
1). 604D MAT:EWT 217 - 7218, BIFBEIAR, IR,
TREIRONEC M7 2 ER S &, /1 S 2EHE L 72,
Tk, EMEREZCBIE7 Y F—y2iextL
i, EhfRinh o Base Excess (LUF, BE) #3042
LHEL, BB T T RERES M) U LBR
% BE (mEq/L) X&&E (kg) X0.3ml #IkN#HEEL T
FIEL 7z,

3. KB

HIZLOAF AT HEMERER € 7V 2HWT, RO 2
B HRRRET L 72,

FEREFREE 1 /N4 /A TIZ605 DT I T:EWT %17 3
DAHTERRHERL s WEE (n=8),

BEFREE 1 N4 XX TFIZ607 B ORI THER 2175 &
[FEF I ERWREAR L D 4°CALEEMNY >~ V¥EL,500
ml/h A UERERT 38 (n=10).

4. WEHEE

@ Hreae

—HEEE LT GPT, S ba v FY 7HREE L
T hary PPy 7 GOTWULT, m-GOT), #hfkind
b AR (BUF, AKBR) 2#IE U7, BRI IMITHE

T RELIM e AR R o 1 L2 B 9 5 SRBRRUBIT SR HEAa3E 288 85

Fig. 1 Schema of the hepatic ischemia and
hypothermic perfusion model.

:4 ——1
u E _/! = 4°C Lactate
\‘““-\/’ Ringer
\ . L '

1
IVC : inferior Vena Cava C‘_\:l? Drainage

SV : Splenic Vein
PV : Portal Vein
HA : Hepatic Artery

bag

WA, EWTRERRE S, BEERTE605T, 12053iTo 7.

@ EHEIRE

EHIEIRE (T, mBP) O#IFE i MmiTHEETET,
Wite305y, HEETRERRER, BRERME305, 6047, 120530
To7-.

® o NIRTIFR R

HOAT-EWT, EWEERE O 2B L k.

@ WHEOMITERE S & VBRTEREE

ERBEIRICEE L 24 7 —7 v X b BRI, PR
WEBLESMEF 2 — 7L O PIRM 2R, 2728

Table 1 Calcuration methods of total hepatic blood flow and hepatic oxygen metabolism

" THF  :HAF+4PVF

ml/min « kg
HDO, 1 (CeO, X HAF +C,, 0, X PVF) /100 ml/min + kg
HVO,  © {(Ca0s—Cp0,) X HAF+ (CovO; — Cac O;) X PVE}/100 ml/min + kg
HO,ER  : (HVO,/HDO,) X 100 %
C.0, =8,0,X Hbx 1.34/100+ PO, X 0. 0031 ml/d!
Cww0O:  =S,00,x HbX1.34/100+ P, 0, X 0.0031 ml/dl
CO:  =Spw0;x HbX1.34/100+P,, 0, X 0.0031 ml/dl

C.0; : oxygen concentration in arterial blood, C,. O, : oxygen concentration in portal venous blood,

C,vO; : oxygen concentration in hepatic venous blood, S,0; : oxygen saturation in arterial blood,
P.O, : oxygen pressure in arterial blood, S;.O, : oxygen saturation in portal venous'blood, S,,0, :
oxygen saturation in hepatic venous blood, P,,O, : oxygen pressure in hepatic venous blood, Py,

O, : oxygen pressure in portal venous blood
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BRI 23G VESTEHTHTERIR 2 2890 U, AF#RAR I % £RER,
BOBO17585H8% (Corning #1) % F v THIHE A A
SR BTV, BEASES X UBERNE 2EE. [
winfi~e s o EE (BUF, Hb) 28E L &R
WEEREH LU, £ RFEIR, MIRCERREST T
o—7%EEL, ME4ATMRE (HAKEE) #Hw
CHFERIMEE (LT, HAF), FIRMRKE AT,
PVF) 28IEL. Zhe0flE@EL D, WHFMmmE
(BIF, THF), WEEMHE (LT, HDO,), MR
WigE (LUF, HVO,), FFEEFIFI% (LUF, HOER)
W L7 (Table 1), &HEIEX, MITHEBEL HE
R T2309, 6043, 120531247 -72.

5. et

BITHEEERR A B & CEEIRE IS ERE TR L.
% 7o MATEWAT OO T B L CEBRFRERE
ERAE T, 7 OREFNE{LILERTE OE2100% £ L
TEALETR L, REBRIE TN CEME SRR
gL, SHEROMEIX paired t test & VT
THEWATOME Lt U, FERETRRE & B L O
unpaired t test Z > THREHLE 21TV, 5 %RMD
fElR=EE b - THEEERY LHEL .

w O OR

1. Fr#ee

@ GPT

GPT i3 JEEEFRE TR MATHEWTAT160 + 461U/ L, T
R 2167 140IU/L TH - 1223, HBERE6053 11
1,862£9811U/1 (p<<0.01), 1204342 131,882+9641U/
L (p<0.01) £EL L LR LK (Fig. 2), ERETY
MATERTET158 + 141TU/L, EWiMERE #163 222910/
L Thotads, MRERE60I2IE1,200£560IU/L (p<
0.01), 12057 ix1,384£6261U/L(p<0.01) £ &L <
ERU, BAEAHKL TAS L BGREEERNDIE

Fig. 2 Changes in GPT after ischemia/reper-
fusion in non-perfusion and perfusion group
UL

agoo) ®-e non-perfusion group(n= 8)
O—0 perfusion group {n=10)

2000

GPT

ischemia(80mm ) |

13(1773)

3 NEHETEWEER LY, BEEERD Lo
7z.

® m-GOT

m-GOT i& JE 8 ¥ T3 M 17T BEWTAT12.0£8. 71U/
L, MW R %9.8+7.5IU/L ThH o 7243, FERRER60
547 1349.2+419.51U/L (p<0.01), 12043121365.6%
26.31U/L (p<0.01) & ERL7: (Fig. 3). ER#HT
b IMATHEW 7.8 +4.7IU/L, EHRRERS.714.1
IU/L T o7 b8, BEER #6053 12 1334.5+16.91U/L
(p<0.01), 12043ii352.2+25.9IU/L (p<0.01) &
FB U, MEEEHEL TAHS & BIREIFEREED X
3 HEHECEWEER LY, BEZERDLr-
7.

® AKBR

AKBR i3 JF VR T3 AT HE W H{0.9320.19TH
D, ERTERRE I X0.1920.09 (p<0.01) L FHI
ETFT UM, BE#605312130.91+0.11, 1205312
0.88+0.17 - B LA U7 (Fig. 4). HEREETHIT
FEWIHT0.93+0.13TH D, EETERERE I 130.28¢
0.13 (p<0.01) L EIAET L7223, MRERE605 I

Fig. 3 Changes in m-GOT after ischemia/reper-
fusion in non-perfusion and perfusion group

TP 5 @@ non-perfusion group(n= 8)
100 O==C perfusion group (n=10)

Fig. 4 Changes in AKBR after ischemia/reper-
fusion in non-perfusion and perfusion group

@@ non-perfusion group(n= 8)
O=—=0 perfusion group (n=10)

AKBR
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Fig. 5 Changes in mBP during and after is-
chemia/reperfusion in non-perfusion and per-
fusion group

mmHyg

20(‘ @@ non-perfusion group(n= 8)
OO perfusion group {hn=10)
- I -
a -, 1 [
o 0 . ¢ N ST
E T /_| T * 1

pre 4]

1.054+0.16, 1205342131.10+0.24 (p<0.05) L E
ER U, MR TA 3 & IERERE CILERTE
BRE2605 LARE W HTE % Flol > Tzt L, B
BB CILEWATELA L OEE 2R U708, FAEEEH
Moz,

2. “‘PEEiRE

mBP i JF 2 5 B T 13 I 7 8 W BT110.4+22.5
mmHg TH 0, #1305, BERRRESICIET71.3
12.5mmHg (p<0.01), 78.8+21.0mmHg (p<0.01)
AR U7 (Fig. 5). MRER #3053 12 13108.8+£27.0
mmHg &EEEEE CEIEL 2 b 00, BE%605313
96.3+24.5mmHg, 120531391.3+21.7mmHg &%
RT3 2Em R L Tl EEREETS MATERR]
110.8+19.3mmHg T# 0, HW£305, HENTERE %
IZid78.5+212.9mmHg (p<0.01), 79.5+13.4mmHg
(p<0.01) &R T U 7. f# B #3054 1399.5+16.1
mmHg, 604 1£101.5+18.0mmHg, 1204 1397.5+
18.4mmHg & EH L/ b 00, EHHIE = T+ i
FELe»r-7, 2RB2ECCRERCIESES
Rt

3. HHEORIRRAT R

FREEFLRE T IMATE M R Rt = e ), SN
fRERBIT YA ZRERVER L CHEESIL, 37
BRELOLWESCRABRRECBIALZE U L5 ko
7o Tt U, FEREECII I TIER RS I S e
&Y, EWFERE IS —ICRATE L & 0 EEIED
SN hoTz,

4, HEOIMITEIES & UBETELERE

RFIATERTRT O 8 0 8B O OFHIERE T, TEER
WERA LN M7 (Table 2),

@ FFEpikm s

RFBELIM B PR it s ey a1 Bl 3 % SEERIGBTSE

HEHREE 288 85

Table 2 Hepatic hemodynamics and oxygen
metabolism before vascular isolation of the liver

non-perfusion | perfusion

fzmup group T test
n=_8) (n=10)

HAF (ml/min - kg) 6.98+1.40 | 6.55+2.29 N.S.
PVF (ml/min « kg) 16.8+3.39 14.3£3.02 N.S.
THF (ml/min - kg) 23.0£5.36 20.9+4.07 N.S.
HDO, (ml/min - kg) | 3.57£1.01 3.38+0.74 N.S.
H\"O2 (ml/min - kg) 0.77£0.48 | 0.83+0.36 NS,
HO,ER (%)

19.8x9.86 26.3%+13.9 N.S.

Mean+S.D.
N.S.: not slgnificant

Fig. 6 Changes in hepatic arterial blood flow
after ischemia/reperfusion in non-perfusion and
perfusion group (as percent of baseline)

200+

L

] —

@ non-perfusion group(n= 8)
O—-0 perfusion group (n=10)

ore [¥] 30 80 120 min

F BRI SR &= (X FEREFRRE T I3 MR 123053, 6053121
17.5+12 0% T (p<0.01), 18.9%24.6%1&TF (p<
0.01) R L7228, 103 TCREBELELERD Lo
72 (Fig. 6). Zhizxtl, EREECRIEREI05ELD
73.6E27.9%34H0 (p<0.01), 51.2+27.3%8M0 (p<
0.01), 37.2224.0%34h0 (p<0.01) 2RLTHY,
SRR TR EREZ 2307 (p<0.01),

@ PR Fi R

FANR M0 5% & 3 FE M TR B 1 ABRR 18304 & 1 38,0+
19 1%MEF (p<0.01), 36.6=16.0%METF (p<0.01),
35.8+20.9%1&F (p<0.01) /L7 (Fig. 7). —
73, BETRECIEMEERTE304 & D 39,420 8% M (p<
0.01), 18.714.5%&M(p<0.01), 5.1+7.3%3&M
(p<0.01) 2RLTBY, £RB2EC CHEECE
BEEERD (p<0.01),

@ MfFimEE

KRR BT 3 JERE TR Tl MR 12304 & D 31.9% +
16.0%1EF (p<0.05), 39.9+18.0%{ETF (p<0.01),
25.1119.7%EF (p<0.05) ZRL7zDWx L, #EHR
B CIIBERR 2304 & D 50.217.0%85M (p<0.01),
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Fig. 7 Changes in portal venous blood flow after
ischemia/reperfusion in non-perfusion and per-
fusion group (as percent of baseline)

‘E @@ non-perfusion group(n=8)
2001 ©o—o0 perfusion group {n=10)

J e v
L . f 1

v =
2 100 e H_-_H

pra 1] 30 60 120 min

Fig. 8 Changes in total hepatic blood flow afer
ischemia/reperfusion in non-perfusion and per-
fusion group (as percent of baseline)

% @@ non-perfusion group(n= 8)
200 O—O perfusion group n=10)
+] WL IR .
L [
. _I)\.T
T 100F eorT :
= <001 (ve. preisch
== p<0 05 (va. preischi
v p<001
0 . . y L
pre 0 a0 60 120 min

scher

Fig. 9 Changes in hepatic oxygen delivery after
ischemia/reperfusion in non-perfusion and per-
fusion group (as percent of baseline)

L

2001 @@ non-perfusion group(n= 8)
O—0 perfusion group (n=10)

— L.

P r

O’///"NT T
- )
100 @0 L
* p<0.01 (vs. preischemia)

*# p<0.05 (vs. preischemia)

HDOy

¥p<001
0 L L L
pre Q 30 60 120 min.
ischemial80min)

29.2+12.6%8E00 (p<0.01), 14.7+9.8%%M (p<
0.01) ZRLTHBYH, 2RAEFEL THEREICEEZE

»Fb7 (p<0.01) (Fig. 8).
@ HrEFitiag

FrEsitie =R MR OHB 2 KB L, JERERR

BETIIARRR 304> £ D 41.3118.0%1ET (p<0.01),

15(1775)

Fig. 10 Changes in hepatic oxygen consumption
after ischemia/reperfusion in non-perfusion and
perfusion group (as percent of baseline)

=

200

HV O,

1001

+p<O0T (ve preis
@@ non-perfusion group(n= 8) = p< rf"""' prals
O—0 perfusion group (n=10) !

pre ¢} 30 60 120 min

ischamia (B0min

Fig. 11 Changes in hepatic oxygen extraction
ratio afer ischemia/reperfusion in non-perfusion
and perfusion group (as percent of baseline)

ER

HO:

100} @5

@@ non-perfusion group(n= 8)
0—o0 perfusion group  (n=10) *p<0.01{vs. preischemia)
*» p<0.05 (vs. preischemia)

o i L L
pra 0 30 60 120 min

ischemin (80min.) |

35.2+23 0%{ET (p<0.05), 34.0£24.2%{ETF (p<
0.05) Z>xL7: (Fig. 9). chiexfL, EREETIE®E
B 305> & D24.3112.2%8 0 (p<0.01), 4.4
11.29%8500 (p<0.01), 9.0=9.6%MM (p<0.05) %
FLTBY, 2@A»EC CHEMcEEEZZF D
(p<0.01).

® FEREER

FFEs 2 B 13 FERE B C I RN R 30011311 .0+
11.6%IET (p<0.05) ZRL7Icd, 603LARIZERER
(L& 7z (Fig, 10). —7, BERECIERE
3043 & D 74.8+50.3%800 (p<0.01), 53.0%£33.0%
#hn (p<0.01), 51.2+40.5%¥&M (p<0.01) ZRL
TED, 2B (HEECERELRD L (B
K305, 6043 p<0.01, 12053 p<0.05),

ORii5 eI ES

FF B 251 PSR I3 FERESREE C I BRI 43057 L D 70.5+
58.1%%870 (p<0.01), 76.0+65.9%3EHN (p<0.05),
76.7+82.6%1400 (p<0.05) #xL7: (Fig. 11), #
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WE T b BB £305 & D40.2+44.8% M (p<
0.05), 35.8+36.0%h0(p<0.01), 39.1+37.8%3
O (p<0.01) 2 RLCHBY, MEMCEEEEED R
Dol ds, FEERBEOFBEINRIIKE »o T,
z =

19084, Pringle’idff+ ZFEiBRI 0 BRI o Rk
HEWTIC & O FYIBRM OB OB 2 #E T 2 2 L o57]
BETH2 e®E Lz, Zhllth, FITENCOLT
DORELEEE D, 8% RS < OFFEIlIER
Toh, EMOFEEE2ER L, MHhoITaEES
REI® LI LHAREE 57z, 19834, Pittsburgh
SWRFANY Y A—F 4 T DATF—F LR, £
FD~) Aok, PR & T ABIRO T 2 K E
#lkiz Biopump ZH ARAA FTEBIRRE N A N AFEREIZ
T OBWMT 5k RERL, BB ZEL 2 &% <,
FMPOMITERE G ZE L L T s REL
7o, SEIZEFOMERL - EEE 7L b Biopump 11{F
RALEPokBIRREC DELE., 20k 12
BIRZE S A NAFEFE 2B Z iz & b BRI O FFIT
TTERTATEEE 572 5 DD, O KEEREIC kX
EHEEAROHEMEENEEL 2 ->TL 5, ZhERE
BEE LD BEFEREPLELIERH VSR
Tw3, &I57T, FTENTOFEM2L2ICT
72 DI M THERT P O A M E O BB D 4 7 5 3,
MFHFEMEOFHmMEES» > OEEARLEE L &
5, EREEREEZOFRAGEE DWTRIEL#ED S
NT22, TOERBF IR X O B miTEw R
BET5 2L THBORE 22 il 2 8% 2
ZEr3hTBY, RO CHEOER 2R
B o i EBRNHESTbA, ZANITEHIALTY
599 Lo L, MFFERBOFEMESH» & EE I
Xt AR ERE DS R 2B E L2 RIZTHIZEL T
FERER S LTy, BFEHMBEE 3 B A8 O@HEIC
P2 ANVF-ELEEOETAFR LI TS
DON, ZOEUED Iz HIZIIKBED T AN E — % NE L
L, MHEFFABRIAREERCBRFELETL20DE
HE SN, Lt THEMEE » & o E{F ik
HERHEOHREATREEIKE(HEE5 T2 LEbA
5. % 2 THEEE MERFERE I mESE» &
DOEFEISTL TOnER 2T 2 2RI 2720, M
MR R % A v 7 B AT SN (R IR i & 7 9910 %
B, BREFEROEEC XD IEERE, ERBO 2
B0, ENMERRONBEREES L CHEESES
BREOLEE & HBRRET U 7o, (BBAFEREOER A

FH B i - v o R 2 By o v B 3 2 SEERIOBTSE

HEstit 28% 8%

ERLBHD 2 ODBEHEHLEY, BOBODOEZED
AeRETY 51, HREREY S oML tEY
ZUEDRH LY, FEHIINS 2 >DEENFRHC
T3 L ERBFEREOBRER DL EEZ, 5
[ENHEBITFEER O GE T L 72,
HUDIKAERCBI 2HBEOELE A2 &,
GPT Z iRt & & BB ABEE LS LR L
5, TR IEEREE DI S B WEE T L T,
I hary RN THROEMERTH S m-GOT & Mgt
&L EMARERR60 IRE E R U oS, B Tk IER
MEEDIZ S BEWEZRLTWz, JHIZEIMC XY
BLOHAREESHRL, ZOREEFES I o
FUOTWETRARWbDEEZ6NS, FHE% A
5k, EHHERBEDIZS NG, FHEEEDR
BEBIEREFRREDIE D DR OLATREM I H 5 53, SEIDHE
EHrSBMETE RV, ZI D BN
RFBOBEBFNFTREED THEZ ZLENDH S, /)
EHOZEL O ® 7V R B T6053 8 O FF MATER % 17
v, FEREREE & TR L CHBREOEBN 2R B &
UM OMEBFHIF R 2L Tw 5, FEERETIE
BRI U S TR TR 2 B4 v oot
U, FEUEE TR IR LN T
BIOHMPHZIZIER ICE L T 5, RO 1T
Ry IR CFMiaR oflh, RO,
B5E, sinusoid DHLER, 5 M4 ¥HHETH 2 DI
XL, EHETREEFORE T < MlBE i tEas
BRI, 72108 TR, #5x Vil
FTIIFIEHCEL T3, ZONEORBRERNS A
% CREATER S M - & 2 AR E ORI &
HLTWw3Z 3o »TH S, Ll, KEFER
BT MTTHERS R 38 L WITEES R
5 ZEEETDH O, RHANIW A7 THEEE DHERS
R OMBF TR B0 2 MR O I mkE
FRERD % A S P OBERDD > T S alfEMEHH 3,
RFIMATHEWT £ 5 FFEE i3 B i X 2 BEEY2 iz hn 2
TMFERFHK L 2BEODEZ 5N TBY, KEFE
FOFEC & 0 MFRBERBEOBEECLENHL LR
tHeEzoNE, I TEERICBIF S AKBRO
WBeH 5L, WL HENBRERICIBEEED
BICHEVERCETL W, L, EER%E605
DR EBEFREROBERC L VBT LA L, 2750,
FERBETILENTIEZ CEREE L 2o 0wex
U, BERHCEENAIEN LD EF2RL TV, A
B o MR EE O R a2 (b X energy crisis
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<k, FItar Y7o i KRB0
FHAORBETHS L LTEY, ZOFHEOHEEEL
TH 2 Fa > F Y 7O redox state (NAD*/NADH)
R4 5 AKBR 218U T3, ZOHRIIED
Qk, FFsbav R 7HRESELIETIRE, &
AN H - T b AV F —EERTbAT, AKBR
BEEOE F R 23T ThHs, WAL bEMMEERRE
6057 LA AKBR 3B LR L Tz &y, b
a2V RY FHEEOCELWETEa»oeFZLoN
3, L, EERG I EmEED S OEED
ODREOLINVE—2PE LT L0, EEIENM L
DO AKBR D LR EZRE o JEERBEZZ 2V
F—RBOE»S>HTLRTHTHY, BEHEMEL B
@ AKBR O LR %2R UCERBEDIZ S BEA L F 2
S, WL bR RI1200E TRIFS ba v
D PHEEDZEL WETRZWVWEEZ SN B bhb
59, BHANIC &7 gt OER cRBH Tl %
ErRHDH LR, ENERBROHBREFGHEDE
wEQEFERBH ZAREESEw L Bbh s, HREE
BERZCED AN —EEREMETT 297, $4b
LFBO AN F—EEOKRLFIZI I FITOD
ki) vBbcEET 3008, BERZIKELD IO
BEITIEIS h, ETEERIWREROR{ILT AV
F—% ATP & UTHIRT 2RE 2K, BELEIRE
X7 2919 Farber & DN & % &, ATP OEED
BTT % MBI EET B4 VY7 LERR OB
BFBREZ 5, 723 bay Y 7OBEEMOMERC
ko rar P TRIEEREEN VYT LD
BRI D, HERAILY Y LABESERT S, IOk
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Experimental Study on the Prevention of Reperfusion Injury after Hepatic
Ischemia by Hepatic Low-Temperature Perfusion

Yoshiaki Asami
Department of Surgery, Tokyo Women’s Medical College, Daini Hospital

We carried out an experimental study on changes in hepatic blood circulation and hepatic oxygen
supply after release of interruption of hepatic low-temperature perfusion with interruption of hepatic
circulation. Adult mongrel dogs with 60 minutes’ liver ischemia were divided into a hepatic low-
temperature perfusion group (n=10) and a non-perfusion group (n=8). On and after 30 minutes after
release of interruption, the hepatic artery blood flow and portal vein blood flow decreased in the
non-perfusion group but increased in the perfusion group with significant differences (p<0.01). On and
after 30 minutes after release of interruption, the hepatic oxygen supply decreased in the non-perfusion
group, reflecting a decrease in the hepatic blood flow, but increased in the perfusion group with a
significant difference (p<0.01). On and after 30 minutes after release of interruption, the oxygen
consumption did not increase in the non-perfusion group but increased in the perfusion group with a
significant difference (30 and 60 minutes after release, p<0.01; after 120 minutes, p<0.05). These results
suggest that hepatic low-temperature perfusion with interruption of hepatic blood circulaction increases
the hepatic oxygen supply with an increase in hepatic blood flow after release of interruption, contribut-
ing to recovery from reperfusion injury resulting from hepatic warm ischemia.
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