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K, B, BoOFMcEBEL, PRERICER?
BOTICFMRIELZ T THLZ LI TEL W,
FRCPIIRLIRIC BEEOREL MR 285481213 %
BRLTH5, T EHEBOMRMLTKO A
B2 E 2 PAERMEIR, WEOEEHL LW
BRUTTCLIZLIX TN G Y, »5—FREH
P, F72:HESE NzFREROSSERIC
LT, EDRBII LI HicBL b,

SHEFEEZ, —FHHPIRTESENZIT- 2B
DFFNRE, RFEBREEKE FEXHEE
BREREZBEL T, MIREMBEDFEOE
ZR&EOWMLE Y, PIREMBEOFICRITTEE
ERETL 72, TN EFEERC, PIIRIC < 2%
R L €, —ERAYSELPIRR ML FiBEmT & o> HhEcaR
REHbETRETL, —RAL FIIRENERCS
2P & FFERZEAH I DWW TETOHMRE
BRI:DTHET 5.

B HE

1) EBBE

EEBRIC IIKE 8 ~ 15kg D HERE AL A228E % A
72. Pentobarbital 125mg/kg, Pancronium 0, 3
mg/ke % BEIRIIE S 18, RENHE L, AR
BCER L CHREIRIR 2T 72, ARRRER &
D HOERERIERA T—T Ve AL, 22
& 1 Heparin 3 mg/kg% 5L &85~ ) Lz
Totz, DWTHKBEREL D REIRERZEM
ATF—FNEFALR., ENEREIR L D Swan-
Ganz catheter (Edwards ##493-135-5F) % =
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gk THRALCIAHERERE L. IEF
YFTHREL, PIRER:RFSREBLLE
HREFEEEL 2, PR 28T % 72z,
FERFTHRBERIC AT —TLEEAL, F#
IRIL % $RELT % 7212, Shoemaker &V DFiE
Kb WEFBRLIND 2T —TALEBALR
(1) .
2) £ B M
PIRRBLHEENTEE (1 88) - BcPMlREmn+ 0%
T T T 2 7 - 125
FIRR <4 »< 2 BE(ITHE) @ MIARZEMTL, LEiZ
FINERIR 5k & KBREEIRIC A =2 — L
(NZE2mm, 4mm) ZHAL, HEEL
yVarFa—7rL, BHRANICRS
7" (Nipro blood pump NIP-BP-1) %
B TENMER 2T 128
FINRGERTRE RIS TEE & LIc605r & L7z,

@ . Magnetic Flow Meter |\
zzz . PV Clamp

_Lt. Lateral Lobe

.. H.V Catheter

(it Ceotral Lobe

Portal Vein

Femoral
Artery
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PR/ A 2B T4 <2 RIS,
FIRMLFER DB E L 72,
3) TBIREEE, MR, RUBMERStORE

REIRE (AP), $.08IRE (CVP), FIlRE

(PVP) 2%~ transducer (Gould and Stath-
am P231D) # W T#IEL, o2 E) 32—
F'— (=% 275! Polygraph 2318) (= 5C4% L 7.

Lo & (CO) 12 RTR ) Swan-Ganz catheter
KU cardiac output computer (Edwards #t 8
Model 9520A) % Fv, 0 CIcHHAL7Z5%7
F 785 5 ce D BIREAIS & 2 BFRETHIE
L7,

I fiE i ERRER 7 0 — 7 2 PR L &
FEiiRIC 7 L, MIRILIRE (PVBF), FF#ik
hfE (HABF) ##lEL, Bido®) a—%
—IZEEEk L 72, 2 HRLE DR R (THBF)
2Rz,

RITERRURE, FBERIEEE, HEEFRIEN
RITTENONL D Red2, 1, BBRIBEREE)
M7 77 243 %72% (Model 165-2 Corning Medical
Bl FHWHEEL .

B EZMHE (total oxygen delivery)
oxygen delivery by hepatic artery=0,haX
Hbha X1.34XQha
oxygen delivery by portal vein=0,pvX
Hbpvx1.34 XQpv
total oxygen delivery= (O,ha X Hbha X
1.34xQha) + (O,pvXHbpvX1.34XQpv)

FEZEEE (oxygen consumption)
oxygen escape from liver =0,hv X Hbhv X
1.34X (Qha+Qpv)
hepatic oxygen consumption= (O,haX
Hbhax1.34XQha) + (O,pvXHbpvX1.34X
Qpv) —O0;hv X Hbhvx1.34X (Qha+Qpv)
ha : hepatic artery pv . portal vein hv :
hepatic vein 0O, : per cent oxygen satura-
tion Q : blood flow in m¢/min - 100g

IR IEmEE (oxygen extraction ratio)

hepatic oxygen consumption
hepatic oxygen delivery

X100

& 2
OBYRE - 1 BCIEREINT.0+21. 2mmHg

S

TH Y, EWTH3I05 TI266.9111.6mmHg, 60
STIRT1.3+11.9mmHg Th - 72, VWAL
304 Ci2127.529.0mmHg Tk - 72, TETIE
SEWTET157.5+22. 8mmHg T& 0, ER#£304,
605 Tl # N #11159.8+15. 7mmHg, 152.5+
16.4mmHg T& - 72, I Wi % %305 T3
150.3+18.2mmHg T& - 72, HEWTHE305, 60
ST 2BEMICAEZE (0<0.001) 2872, (X
2)

QA E | T B CIRERATL. 7420.24 £ /min
TH Y, EHEI05, 605 TlE, FNLFN0.69+
0.06 £ /min, 0.69+0.03¢/min TH» 1, Kt
1R £305T131.34+0.42 £ /min Th - 72, 11
BETITEMATL. 4920.22 £ /min TH 1), Ekis%
3043, 6043 TCld, FNFH1.45+0.26 £ /min,
1.5540.39 £ /min T# - 7z, BEWIRERE30D T
121.434+0.19 £ /min TH - 7z, HEW#304, 60
GT 2 BRICEEE (p<0.001) #2572, (X
2)

@FIRE © 1B TIZEKFTS.0£2. 3emH,0 T,
HT1£309, 604 TIE, %N F145.0%6.1cm
H,0, 45.5+6.2cmH,0 Th - 72, MRS
305 T2 7.6+4.4emH,0 TH - 72, NEETIE
BRAT10.0+1.4emH,0 T, EXT£30%, 605 T
FNEN17.0+£3.0emH,0, 17.8+1.5emH,0 T
o o, BRI %305T1210.0+1 . 4enH,0 T
B - 7z, EER1E304, 6040 T 2 BRI EEE (p<
0.001) ;7. (K2)

@ LEIRIE D 1 BT ERET10.6+1.3cm
H,O T, #E#Fi%30%, 605 T, #hFh8.3+
2.3emH,0, 8.5%2.2emH,0 Th -7z, EXTE
B:1£304-i3210.6+2.6emH,0 TH - 72, 1B
TIZEWTATI0. 241, 3emH,0 T, FEEFI£305,
609 Tld, N FN10.0+=1.4emH,0, 10.4£1.1
emH,0 TH - 7z, B304 T1310.5%1.1
emH,0 TH - 7=, ERI1£304, 604 C 2 BRI
HFERERA LN D -T2,

@EBFAHM (FFl100gLzn)

1) BFmMHFE: I8 Tt ERATS0.8+
30.8ml/min T, EW#£305, 60%T, FNEFN
16.7+3.8ml/min, 15.2+6.2ml/min T& - 7-.
MR 143047, 609 Tk, ZNFNY1.6+14.6
ml/min, 94.4+16.1ml/min Th -7, IET
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. X [ 3 O—O /2% I’y
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2 —FREY PR RTEE D IE IR BN RE
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Ar r'y + *—e LN R
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I/mi ; ) i ' ;
m/m;n(1009 TH02 delivery ml/m;ni/mOg PVO, dellvery ml/m:n/1009 HAO, dellvery
—eo il
. —e K flEpas o—e wiumme, | O—O MR
5 O—O/<{/\°Z# 0—0/(»{/{’}# - ><p<0001
#¥p<0.001 ¥ p<0.01 # -
20 ¥%p<0.01
£
15
10 5[ )
10F
5 =
L h_"—‘_l_l_’min 0 L . . ;min ot ¢ . ,l . L ;min
0 3060 90120 0 30 60 90120 0 30 60 90120
PV clamp PV clamp
X4 —EEFIRERSEOFBESLE
ljmin/ 1008 O, consumption % O.extraction ratio
4 4 .
} Sp— i oo BN
10F - 100 O—O /AR
%p<0.01 #*p<0.001
5 50 -
ok 1 ] ] A dpin O - i 1 1 l > min
0 30 60 80 120 0 30 60 30 120
PV clamp PV clamp
X5 —Weat PIIRENTRE O FrER S 4028
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2 ERTRTI27.2+14 . 0ml/min T, FERTIL3047,
60T, N FN41.31+6.7ml/min, 42.4+9.2
ml/min Th - 72, EWHRERE02, 605 TI3,
Z0%£191.8+18.6ml/min, 87.8+16.3ml/min
Tholz, EME 2HNOLKEBIZAEE (<
0.001) %#82& 7%, (M3)

i) FWBIRIME © 1B CIZEMET1.7£10.1
ml/minC, FEBTE$£(239.4+12.1ml/min T
o7z, EEFE304, 609 T, £NFH16.7+3.8
ml/min, 15.2%6.2ml/min T - 7=, EKHRE
%305, 60T, FN#FN27.1£11.9ml/min,
34.0x13.1ml/min T&H » 72, IIETITEWET
37.5+6.9ml/min T, EMI%30S, 605 T, F
NFN41.316.7ml/min, 42.4+9.2ml/min T
-1z, ERTRR£305, 605 T, £NFh32.8+
14 .3ml/min, 31.4411.5ml/min TH -7z, &
Wik, 2ERMICAEEZE (p<0.001) 2R 7.
2B E LEME Y ENRERONKEIZZ, F
FE2EDOTP o772, (H3)

iii) MIRMFE © I RECIENA.1222.5
ml/min T, EMERE3I0S, 605T, FNEN
64.5+15.8ml/min, 60.41+9.2ml/min T&H - 7.
T MRS, 7+ 14. 0ml/min T, EMFEER:
%304, 604, ZILFN59.1%11.2ml/min,
56.4+14.1ml/min T -7z, 2 B & L ERHETIC
LT, H8iIC (p<0.01) EEZRL 2, (A
3)

iv) RFEBEMHE | I B CIIERIZ20.1t
4.9ml/min T, EWI£305, 605T, FhEn
2.4%+0.5ml/min, 2.3%+1.0ml/min TH -7z,
MR 123043, 60T, £ N F111.912.5ml/
min, 12.8+1.8ml/min T&H - 72, NETITHE
KTBT17.423.9ml/min T, EME305, 604 T,
FHFN6.9+1.9ml/min, 7.05+2. 4ml/min T
Bl EMEREIS, 607 Tk, ZHEN
11.4+3.7ml/min, 10.6+3.2ml/min T& - 7z,
EWTE, 2BMEICAENE(p<0.01) 2FH 1,
TR, 2BEE L EKEES D EFIC (p<
0.01) EEZTRL 225 2BEICIAEERIRR
Dotz (KF4)

v) FEREEZMGE | 1 B Cl3ERAE
4.91+1.73ml/min T, ZEME30TF, 6057 T, £
N#N2.4440.49ml/min, 2.29+0.99ml/min T

-1z, HERTRRMR 2304, 605 T, #NFN4.30+
1.55ml/min, 5.60*1.62ml/min Tk -7z, I
B CIZEWTET6. 30+ 1.9ml/min T, FERT1£3045,
604 T, 1L #46.9+1.9ml/min, 7.1+2. 4ml/
min Th - 7z, EWIERE305, 605 T, £
Z15.45+3 . 2ml/min, 5.11%2.3ml/min T&
o7z, KR, 2 BEMcAEEE (p<0.001) %
i, (X4)

vi) PIRERERMEAAE | I B TILEMATIS. 2+
3.3ml/min T, MEWTERERE305, 60T, Fhn
ZN7.6+2.6ml/min, 7.2+1.2ml/min T& -
72, TUEETIHENTRTLIL.8£3.2ml/min T, &M
B 1£3047, 609 T, N F16.6+2.2ml/min,
5.1+2.8ml/min Th - 72, EMREREIZ, 28
FlcEEZL <, 28 LENIMEL D ERC

(p<0.01) {EfEERL 7. (M4)

vi) FFERRINEE | T B CI3ENRT4.051.0
ml/min T, #E#£305, 605 T, FNFN2.1+
0.4ml/min, 2.0%+0.8ml/min T& - 72. EWE
B1£30%, 60T, #N#N3.6+0.8ml/min,
3.6+1.8ml/min TH -7z, NEETIZERTATL 4
1.2ml/min T, #EE£305, 605 T, Fhih
3.4%0.9ml/min, 3.9%1.1ml/min T& » 7,
SERTRR 305, 605 Ti3, FNFN4.620.8
ml/min, 5.0+1.2ml/min T& - 7>, E¥LD
FEBEEERRINE,» TRLIEEIC (p<0.01)
EfEER L 72, EMERE 2 ERICEESY
C, 2HL LENMEIEL: AREERRD L -2,

(X5)

vii) BRRIEELE | I BETIIEMAI21.7£7.2
% T, HWFHE305, 60T, FNFN86.1+8.0
%, 87.5+10.5%TH -7z, ENIRRHEI05,
60T, FNFN3L.7+10.1%, 27.4+11.7%
THofz, NBTIZERRAIL.156.1%T, EKF
#3047, 60T, FNLFN50.7+11.3%, 58.3%
15.6% Th - 1=, EWTRERE305, 605 T3,
ZFNEN43.0£15.0%,50.3£19.3% TH - 72,
SHEWTEE 1 BEEEIC (p<0.001) EE%ERL 72,

(H5)

% =

BRSO BMREE T, 8%k, YRR
HHVFHREEEZ STV ERIcNLTD,
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ERMED MATERORER2T) Z L0k
D, EERENCYIRT 22 L atnRes oo 72, PY
WRERT A AER & % 3 i3, RSSO B IEE
THRDOCIRER 1T B4, FURCHFME
L THLOKE O 751 FA~ORA LT
BW 5854, FECFARNEEEROKREL
TIBETH S, MRDKRICEL T, FIRER
PREZTbONLIT IR L %w, AknER
MO MIRERTIZ, %< DB & - TEHIT
HY, 4 X TIIFFEREMIZ20~307EEN, &
Hizay ZicMEs, ZFOERE LT D
DEEP L INT 5, KBThE, Fkmo
splanchnic pooling = & 2{EIRIIEBNET &,
N RBEET LI & 3 endotoxemia 7 2 Dh*
2N 2 BiEET2ERHI, Elman
and Cole? i%, PIRREMTRE, 5.2%1KE, Boyce
53 1%, 3.05%KEICHET 2 MHEH, BHEIC
IR ILEFRIC pooling 3N B ¢ BEL T3
Zoex7r FIRIERT, 74>, splanchnic pooling
#FClzHpnTRE LT, OEEEEY @2 »
> MES BETF LN B, O3, BENPIIRY
MERNBRTREINZZ L, TEAEY
VW, @id, Schafer 5° #»°, KIE+TIgIBYIR
L ToOMREHIBRNOTREEZERL T,
FIlR T AREIRY &A% AV, BE+TZHEE, M
IREHEIIRR 2 HEAT L 28R, BM3E, BEHMm
X, FREMNCERT 2L02B0H%uhr 70,
L L, TNLIEARNSA 20K, HikicE
BELHEMESRRL, §ETIRITLALEA
LENTwiew, FHELD i, EIBRBRER—K
BREFBR—BF <4 <2 % B L LHERL, PR

EMTRERIC B IN D Z L, PIREHHRY)
BMHAT ) B EHEL T35, —F, —HFn

Wik CclE, mE & IR ESHIRERIL,
30 RTE D PIIGERT T, 1Z& A KHEMBY L ME
T HATEN TS, BENLDTIE, FIRE
BT b b E— By SR PR o) T2 5 BTes R
2, 14.5%TH b LBEXTNEY,

FEHIC, b F &4 XTI, collateral circulation
CHES AL, L POEFEELTHL LW
bNTWwad, RiENE MHZBWTY, PIIRKE
WiEEIC 12, @B OEREERVETICEME S
RiFTrELLNS. BECBWT, PIIRER

S

BENEREBR R ENEIC DWTORX,
BE2LALNE, FRFOBIREREBICET
&L, (RERRMIED, acidosis'®, FRERY,
Frabiasse's, R ic ka8 ri3z®
F R TRET SN T 525, MRERTREOF
MREMRENBICET2REI LW, Lo TEHEE
13, FINRENTES O PR R CHFEBREASIC D
THOEBRYMEZIT 72,
FEREIENIFFEICIZ, 7T 7 A
CEOSHENFEERERFZ OIC L 5 EREN
FHEYDH D, EBICHVOLNGEENEVE
BRI EREERY, BBR I 7V v M A
LIFRENS, BFHEREOD, KRI7VT 7R
HO BERINAR 7T kb b,
FHIL, BHRETEZHTHRZIT- 2,
EERNOFOREIC DN, ERREETICL
LRE TiE, PIMRIEREIZ, Drapanus 529 (325
ml/min/kg, Green &% }3343.6+40.8ml/min,
Hanson 522 {393425ml/min/100 g FFEE ¢
&1L, FE#RFf&EIc DI, Drapanus 529 3
14.0ml/min/kg, Green &29 [385.8+14.9ml/
min, Hanson 52 [329.2+14.7ml/min/100 g
FER:HEL T3, FEENIT- 72 noncan-
nulating type O ERFE CHORIE T, Pk
JRE104.4118.3ml/min/100 g FEE T, F&
PREEIC DOV TI234.6+8.5ml/min/100 g FF E
BT, HIEL CIHTEBOREREEL,
EFEIIMIGEMERDOFEREED—BED
il o5%, ZoOHARZ, Chon®®, #O*
LLRIZBWTEHTEY, ZHEMIRLKED
KNz & 2ANEROBSICE Y, —@Hic
FERMBEE ML 2bneEZ 5, —BY
Hino#%, MIRED LH, BIRENETICLD,
FERREIRA L2, BMs? AL ER
THEL T3, FilbhDIT- 2 BEBR—EH
BRS¢ MEREMIRER I BT, M
BRES300mmH,0 LATFIC#EEE S nABIciE, B
BRI E L P IRERT 605 T37. 4% DN £ R
Lzt 8% L, Chon 52 3RicEBVWTHREIy
BEIT-o 2 RICFBRRENENZ A D,
Hanson®® &, MR »> Miz kY, FEk
MEIT %ML 72 L BT3B, FED, L
IS AR — ABREEAR S + > b ERRME, /34 /¢
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AFEE R 7L ) FIRKENFRBIC LD
X, BREZTO N A REHITTFIRTEE
DEBTH-RBECEIWTWS, £HN7,
FIRFER DR BTN 2 E BRI L B2,
FEIR R I PIRGERT #6047 T13% 1M L 7.
NI, BB B Z 2ic kY, splanchnic
pooling PR & N, TEIRMAFEABEML 2 5z
FRAERORAC LD, FEfkniE B
LizeZEzZ LD,

EZNEBTIE, 607 H72 5RO EH
FERTIC BV CEIIRE I ERTET170mmHg 2* 5 70mm
Hg io/&T L, AHEIZL.74 £ /min # 50.69
£ /min &ZFEL (&L, MIREZS. 0OemH,0 5
545.5emH,0 & R L 72, % L CPIIREK # 1%
BL TS HNBEREEL, M2 TRTLIK
BIREIX128mmHg 2, A EIX1.34 £ /min
{2, PIREIX7.6emH,0 ICEIEL T 525 ¥
MR MATENREIC I3 L T Tevs, BLBRERTIC
MLUT, PR/ <A -2 ERiC & 0 PIRRIMLGRE % A 38
BRI OB TREIEIRL 2b & THPM
RERTTiZ, BIARE, GHRME & D ICERET &
BIZRRO#R 2L TE D, PIRRTEILERE]
NH10cmH,O A¥EK H18emH,0 12 EHL 721§
v, PFREBOEEE A SRR THE
Byaz kickY), FIREILEMBEION 2 i
FRLZLDOERE, LHAHERTEL T
AR

FIARERTIC TS 3 P IMRE, BERAEE, B
ENERICOWTIE, BMERN CIIFLRERR
ERTR305 TLLY% & FHICET L, BELGE
B12%TH - 727%, BRMERIIHRICELE
- TH Y, HuPIIRERROI DRE, BREM
BEILEREION 1/10IETL, BREEEID
Hl/2Tho7 (X3, 4). ZHEESZ, M
PR BALIENTIC & - T OMKERIZEFHIET
TB5LNNBENTFREIHEALTEILE
T (H5), L LFIRER %, BRFRERE)
BARBISGEL 722 L TLBENEE»ERETO
0% E EFE - TnBE I L, HFOBERZ
REWRT S, L L60oENER @KL 25
LOFFIRE, BEMBER L LICERITON
60%IcEEL 72ic§ W (X6), —7%, Pk
NAZBER LY Ry 7AW CHARBERE

Bl 726 & ToOMBRERTTIZ, B MR,
SERTRIOM 1/ 3B2HEFL TE 0, ZHdHEM
ERTREL 0 L 3ENOREERHERL Tz, 3
BFRERTLZCICL), BEMKED ZUC
HEILTEN (K4), ZDroHBEEREITY
60%ictEinL, MRMWBEIIRSIKALNA &
IS TITEWTRIE 2 e L O /e,

FicbiT 2EeRMKRE & Bl 70k
&9 icmBENMICAHRBRRE-0.8720FE
(p<0.001) feBkBARBEHRRS b L7z, PRk
% BT L 7238 A & A T TR L
T3, WHFIABCHGIE N, ZDHBIEREHE
B & DT s, BEREAEES. 6ml/min, BEFR
BEREIIBRE %), Tk bE b BRI
Y b bFLRENEAENL I LD ES
N5, REEICEBWTIZ, MIREMENRTIZ,
T30 TEREMREIL2. 4ml/min TH Y,
¥ PR EDEE X HBBIRL 1254 12k
TCHBEMRLEIZ6.9m)/min TH Y, WH &
ICERR AR B O R FES. 6ml/min 2 RIX e\
L DDPIRSA 2R A BEDRFEIC L D iEEE
L Twiz,

FIBR SALEENT 1 BERI 72 Tid, FFEhIRMmEIL IR
LU, FBREEGSEL AR L, FRE
IREIIEML2c b2 bs T, FEBREREE
BB L2, 72, PIRENTRERE 1RET
I3, FEZNEEIZENTEARERALNY
v, BELICFIRERT I, FFBENERIZRD
LTw a5, UENELIZ T8 % B TH 5,
—FEH 529, 7 v FT30GDOMIRIENTTIE,
I hay M) THEBETOEESBER N, 15
SURAOMGER THIUT, FIbarF)7
BEEEERTEO LN -2 b REL TS,

EHEL? IR BWT L, BRMoRII
Do 2R E E BN, FTMRE B R
THEZ ARG s bic—8e L TURBRTE
THBERRTNS, FHELREKRICEZ T 5,
ZD1HIE A% L TH 1 RBHELU EOMIRERT
HUEE &N, BENOATIIFEMLREZ
BTz 3Ty, FHE, LBHEERS
AR—ABRERIR D — B/~ A X2 2 AT, FIR
REMT 52 LI L N ARB R BT,
HE#RikREZ R 22 L2k D, F~nEsk
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PV clamp |
100 |

50

A Y

0 30 60

O, egtraction ratio
%

100

it H
(%)
THBF 150
R O delivery

[ O consumption

100

50

THBF {
IS4 XX M O delivety
3 O consumption

PV clamp

AASSSSSSSSSSSSSSSSSSS

(o L L L L Ty ——

90 123""“"0 30 60 90 120  min
X6 —FFOMIEMBEOFMKE - BBRMKE - BREEBREOHR
y=e —0.085x+453
r=—0.872 HEBURR_ 13 e 4 137.4

60

45

-

p<0.001 y=e 4.78

8.6 10

P ml/min/100g
20 30 O, delivery

B7 KB 5 BREHE & BIER : DR
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HHEBEZHMEEDL I X TEBLLEEL B,
FHRICBWT, L 2fBE R TICL
NFIRBEDEGIC Liznid, BREETHN
A NZAREHIZIIFIRTBE DR TH - 7205
TH5H. LHL, BRI Z 0 S ek
BTI3, FBREHRERTHSTHD, 35
WA NRZREEEMECIUEIHBEEZT
w3,

MIDERICBWT, FHMCEEL 20l
&k~ cannulation Th 72, WWhHWAh
FHik# R A7 H%, Shoemaker &1 G L 72 &
Iz, ELELETENMOEFSERIcEEER
Re2FAL, PR AWM T 2210k D,
FBEICIT) Z EXTER,

&

B

PR ML % 6043 FIC 4o 72 » Tme MM+ 5 E
BiZBWC, BN L 228k - MIRLED 2
o34 32 BB CRBITER L 2 BT TS,
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An experimental study of hepatic blood flow and oxygen metabolism
with the portal vein transiently blocked
Toshio IkEpa
Second Department of Surgery,
Okayama University Medical School,
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(Directer : Prof. S. Teramoto)

Though numerous studies of systemic hemodynamics concerned with transient
blockade of the portal vein exist, few studies have been performed specifically to assess
blood flow and oxygen metabolism in the liver under such conditions.

We blocked the portal vein in adult mongrel dogs and measured systemic
hemodynamics, hepatic blood flow, total oxygen delivery to the liver, and the oxygen
consumption and extraction ratio in order to evaluate the effect of a blockade of the
portal vein on hepatic oxygen metabolism. In addition, a portal vein bypass was
established and its effect on the liver was evaluated in comparison to a simple blockade
of the portal vein.

The results suggested that arterial blood pressure and cardiac output declined
severely upon simple blockade of the portal vein, and a decrease in total hepatic blood
flow which could be avoided by establishing a portal vein bypass was also observed.

Simple blockade of the portal vein maximally accelerated the oxygen extraction
ratio, though oxygen consumption by the liver significantly decreased due to insuffi-
cient oxygen supply caused by the decrease in blood flow in the hepatic artery. With
a portal vein bypass, however, blood flow in the hepatic artery did not fall, oxygen
consumption was maintained at a constant level, and a moderate rise in the oxygen
extraction ratio was observed.

These results indicate that establishing a portal vein bypass may be useful to protect

the liver.

1185



