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BRI I3 % 304 RO PIIRED IR M f bk D BT

—yexr—CEELD T - T NEFEDOFHELCOWT—

SRAFEETSBIFHME CEFE | ERRREED
mOBF E X
CER 4108 7 BEA)

IBEEE, FPISBEEC T 2+ isBHE L DRmORE T B BORFREMEEL LT, vedr—EEELLT -
FABEEEC I 5 HSHPIRBIROICEY TV, TOHEANY RRIMCRE L. ERIIFEN 10kg OHRBREA X2
W, KBE, FRIRESRE, Do0MIREIRNIEEEO 3 RRER L. BRI BB~ O B TR 2 TN THEMT5 &
LW FEIRA GIREL , #0451 PR BN o { LR V2 P00 B $7 B SEE T & P B 0B 21T 5 & RIBRIC, T ABBEDNR & FFPIFIR & o
M 9Fr 0w esr—CREED T —FALRK LB SR PER L. W 7T BECH D glutamic oxalacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT), alkaline phosphatase (ALP), hepaplastin test (HPT) % E
LU, 7 BECIFOBESAEE, BHAY, FEARENWELCOWTRE L. FO#E GOT, GPT iFBRELEE, 5
SEPIRBIR{LEE - ic 1 B B LR T2 OO BIRGRE T LASBE Lzt L, $4HFIiRBINR ML 3 TR
ETL7HECRABRLEYRDr -7, ALP IHBIRFEEHETIEE LgsRBEc L CEBICER LEDITRL,
SHAPIREIR LR TSR EYE U CNBR L 22T e oo, HPT EIFBIRAERBR TG SREYE U THBRC
HUEBCEEY R U, BonMREROCECM#s B B THRFICHE LABCEMEY R L0007 HECIRE
HI0%EDE L. 7 HEOHBRREHE, FHBIRERERNT 16.213. Iml/min &SRB LABICET Lics, How
FAIRBOIR M {LBE T 39.9+10.5ml/min & RHREE LD T, FrEIRm pH 1, FFBIIRRSZETECT.2320. 1 L EER TR
TEAR RSN, BAOPIRBIRO(CET37.35£0. 12 RBREAETD - 0. FHIROHABREFBIRIERE T 34.4
+13.0mg/dl & MBI LERIC LR L, Ho0PIRBIRIMILEE T2 18.814. Img/dl ZWRBE &L R BDIen o7,
Pk = 3 L% — F ¢ — DI FBIRAS 3B CHT870.85£0.004% 5 7 H B0.67+0. 05 L ARICET L, MEHCHLLTIHE
CAET Lot U, S5 a9PIREAR m{ L3 <347 570.85+0.0062:5H 7 H H0.82+0.005& BEAEBHEHEDILh T, FO
FEERZNBRRIC BT BIRERME TS X URE LR OBIE, B AZFINCRD bivfeas, #H8PIRE IR mILE
TR I OIS EE OB & b BIFICRER T, Bk DA~ OMEIMTTE OMEMI i FFBIRE %2 -
CRIFCEELEBY 5250, 9Fr v rF - EEELS F—F AV SROWPIRBIRMLEC X b, T HEICHE
DFOBRERGTIE, FOMRMRH, MORBERGFOMEL RIFCHER LB, Thbh b AR+ i BHIE 2 RS
B2 THBE VS BRMORRE KL LTERRAETHE EEL LR,

Key words portal arterialization, hepatic hilar carcinoma, hepatic arterial ligation, urokinase
immobilized catheter, energy charge

IREERE X & O FIRREREOREBERBEIARTHS. TOK
7 ERE LCREECFMIRIBEEE, £ OMEErREC
I b LB 00 B b T+ IR BRI R T B T &
DI BB, Licst- CIREEE, FRMRREEORESELE
B 5 eI BRI Y —8 & LTIk 5 T8
RS TBRERHETH B, Lh LATRIZITEIIR O 51K,
BRI S WRAHENS L, WEREEE LMK E v
Fous, =, FFEDIRAEENT L C LR LEM BRI X bR+ O fll
BB A SE L T~ OBk T2 T2 LS TE
po EIRMATEE ¥ TOME OISR N & il
il RFEs L v RELicd. LT, 1 X%H

CEIREMIFC R T v e & — CEE(L Y T — T L EREEC
I A S MPIRBIRMILER T, FROBREME, BREE
BEE, AR, REARENECOLT T ARKbR IR
HL, BRI HMAXBLOTHRET 5.

HEHLVHE
I, BB LUHE
GE 10kg BB OMBRI X LA L. —BitARER
7% 1V 12.5me/ke, HEET b= ' 0.025me/ke HHEE,
FARYE—AF LY 945 ~10meg/ks DBIEICTARSE
fo. SENFEE Y s m =y a7 m A F dmg FHEL,

Abbreviations: ALP, alkaline phosphatase; BF, bypass flow; Ca, hepatic arterial oxygen content; Cp,
portal venous oxygen content; Cv, hepatic venous oxygen content; GOT, glutamic oxalacetic transaminase;
GPT, glutamic pyruvic transaminase ; HAF, hepatic arterial flow ; Hb, hemoglobin ; HE, hematoxylin-eosin ;
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SEMRELIRN 2TV AL VA 2 — T X D AHERE4T -
b HEBIRP DO I = 2 L= 3 VIC X DHRIRBEIER L,
LTFOERET LRI LI,

.28 ¥

A2 RLUTOIHEHITTHERA L (B1).

1. ®EBHE (55)

BAME Lok, FFESMU3ES YIbk LIRZERR & 11T L7z,

2. FBhiREERRE (5 5)

IR X OFIRE BRI+ e R, S R, M
A EEE L, FOMIBIMTER 2 T Lok, FEilRE &5k
W, FESMUIEL DR LR A KT L.

3. #oRIPIIRBIIR MALH (5 H)

B IRAE 2R & R IF~ O MBI TH % HElT, FTEhIR 255
B 5 L RRRC, ZXBEBIR & OFIIRAS IR & Dfic
gFr v e+ —EEELITF—FA (BAY v+ — 7 » Fit,
R 2BCTHENAL RARERL, A4 AR LEF2E
FTH Lo, 20y rPFr—HEELD T —FAILHE
DRIGFBTHIDETEEL, RFTREBTLEN L)
WHE L. FFESUIBES TIBR UIRBERbR & HafT L.

LUED3BEERL, B S EEE T ARk hiEE:
BET LA THECEREZT VR L. W 7H
itz D A BEBIRICEE LR » 5> 1 510007 L
1500ml DEERBBE LT 7. R ZOMBIZE %7 F
VERYAGIC. ¥l lgo v rerty EFHHE, X

R) #MAICERLTHES L. KSRIZALY, il (14X
FESIHA DM-2, MRS, TH BWMH®3IBH I v &SL
7.

. MEEB&ELUHE

1. BEHE

ZEBRBHERATIRS L OERE L, 3, 5, TREHORHIZE
RFICERIM L, glutamic oxalacetic transaminase (GOT, IU/ml)
(UV #w X %), glutamic pyruvic transaminase (GPT, IU/
ml) (UV ¥ X %), alkaline phosphatase (ALP, IU/ml) (%5 =
FrT7 =) VBB X B), hepaplastin test (HPT, %)
(EEEHRIC X 5) 2E L CFREE S X OREEEORE
A L.

2. THHOBEERORE

BRBIFFRR T HHOBEMCF v g —F b Y v a
5 ~10mg/kg BECTARI L. [ERBEH v/ e =
Yasm~A Fdmg ¥HHEL, FEBELIF 2T A &
VA =iz X 0 REER ATV ER BB CHE%, UToK
HEfrote.

1) S MPIRBIIRIMLLBIC 3813 B A f A F o — 7 OB
MDA

oHIMIRBIR M LB B\ THEBBIIC A A5, -7
DMEEEXHET S W I WBAFEETHE L. IHIAK
FEBIR A B & 7 — T MR EA L THRsE £4 DRI E BRIk
MoOE LCHE L TnEEEETV, A 2 %0 LTEIRM

Fig.1. Schematic diagram of experiment. A, the control group (n=5); B, the hepatic artery ligated group (n=5); C, the
partially arterialized group (n=5). Resected part of the liver is represented by mesh. Cholecystectomy was performed in all
groups. The hepatic artery was ligated and dissected in the hepatic artery ligated group and the partially arterialized group.
Dissection of the hepatorenal ligament, the hepatogastric ligament and the hepatoduodenal ligament except the portal vein and
the common bile duct were performed in the hepatic artery ligated group and the partially arterialized group. PV, portal vein;
HA, hepatic artery ; GB, gall bladder.

HPT, hepaplastin test; PaQ, arterial oxygen pressure; PpQ, portal venous oxygen pressure; PVF, portal
venous flow; PvO, hepatic venous oxygen pressure; PVP, portal venous pressure; SaQ,, arterial oxygen
saturation ; SpO,, portal oxygen saturation ; SvO,, hepatic venous oxygen saturation
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DEFEBHELTWAZ LR LE.

2) D AMmMKEES X CFERFHAERE

FFBIIR, PR & O KEBBHIR & PIRZE S QAR D - A o2
ARF . —FIT e —TREELT, ERMOFE MFV-3100, H
AXEH, €)X HFBRMITE (hepatic arterial flow,
HAF, ml/min), FAlRM0#E (portal venous flow, PVF, ml/
min) 31 22 M & (bypass flow, BF, ml/min) 2l L
o NBBIREM I VPIRA~NS T -7 HEAL, FIRE
(portal venous pressure, PVP, cmH;0) % flaE U R i % £ E
L7z, FEAERRE 0 AFSBIRRCY T -T2 BEBELT
A IRM A B L, AARER & » BIRM A2 ERER L. B
i, FINRM, FFEIRMICDWTH ASH MY ASITER
ABL? (Radiometer #:, Copenhagen, Denmark)) 1= & b Bl 1t
BRI (arterial oxygen saturation, Sa0,, %), FIlRImEEE
SIFIE (portal oxygen saturation, SpQ., %), & iRMmERE A
FnE (hepatic venous oxygen saturation, SvO., %), BhIRILES
#4E (arterial oxygen pressure, Pa0O,, mmHg), FIlRnEERE
/> [E (portal venous oxygen pressure, PpO, mmHg), IF#&
f If @2 3% 4 &£ (hepatic venous oxygen pressure, PvO,,
mmHg), pH ZWE Lz, ¥cBhlRi, PR, FF##Roe->
WT~E e e VEE (Hemoglobin, Hb, g/dl) @ #llE (SLS
BIC X 5), FLEME (mg/dl) DRIE (UV HEIZ L 5) 2{T-7.

i b DRIEMED HIFEIREE R S & (hepatic arterial oxygen
content, Ca, ml/dl), MIREESE & & (portal venous oxygen
content, Cp, ml/dl), F# Ik # % & & (hepatic venous
oxygen content, Cv, ml/dl) X[EA" OHE X »h FELOEH
HEH L.

Ca=(Sa0,xHbX1.34) + (Pa0,x0.0031)
Cp=(Sp0,xHbXx1.34) + (PpO, X 0.0031)
Cv=(SvO;xHb x 1.34) + (PvO,Xx0.0031)

LR ZALOENrLHBERRES LOFBRIAHERY
Hughes 5%, 3 X URELODHFEIC L W EH L. Tiebb
FFBOR, PIAR & O FA~BEA LA A+ S CHFBAR & D Bt
L, &#H#ROBRSEIH—-THDLEELT,

2000+

GOT (IU/ 2)

1000+

GPT (U 2)

Days after operation

Fig. 2. Changes in serum GOT levels after operation. Each
point represents mean£S.D. in five dogs. O, the control
group; A\, the hepatic artery ligated group; ©, the
partially arterialized group. =**1, P<0.01 vs the control
group ; *1, P<<0.05 vs the control group; *%2, P<0.01 vs
the hepatic artery ligated group.

i
) _ Ca Cp
H@REGEE= X HAF (BF)+ i X PVF
(ml/min)
FRRENEE = CHAF BF)+-2— «pyp
. 100 100
(ml/min)
e, FEREISERE
H%M%& R R
(%)
DR L OEW L.

FRLEIM LI EREEREN L U TN 255
AV, ERBELAROFEC L Y HBRRGEE, FHEns
&, FBEEEE, MIRE, FERn pH oflZ2 v, 20
FHE1SD. b - TA ROEREE L.

3) Fr=z¥— R

HO=zx A F—RMOBEE LT=R L F—F 5 - O EH
L., $hbbHFERFDO7F=vXR 2L+ FTChH%
AMP, ADP, ATP % {ll7E (B# &tk X %, Boehringer #,

4000
3000+
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Days after operation

Fig.3. Changes in serum GPT levels after operation. Each
point represents mean+S.D. in five dogs. O, the contral
group; A\, the hepatic artery ligated group; ©, the
partially arterialized group. #**1, P<0.01 vs the control
group ; *1, P<0.05 vs the control group; **2, P<0.01 vs
the hepatic artery ligated group.
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Fig.4. Changes in serum ALP levels after operation. Each
point represents mean=S.D. in five dogs. O, the control
group; /\, the hepatic artery ligated group; ©, the
partially arterialized group. #*#*1, P<0.0]1 vs the control
group ; **2, P<0.01 vs the hepatic artery ligated group.
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Mannheim, Germany) LT bh % 1 LT Atkinson'” D 4) EROREEY

HICEN EATHR B ERIESICH S B L 01 R EBME X
L, HExHEH L, BHLEFROBBES Y = 2 L —
vavl, EADBESYEXT-7.

I hEH L. 5) JREAREIRE

zx A F—F » —=(ATP+1/2 ADP)/(ATP+ADP+AMP)
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Fig.5. Changes in HPT activities after operation. Each ?g. Q

point represents mean+S.D. in five dogs. O, the control 0 .

group; /\, the hepatic artery ligated group; ©, the % o

partially arterialized group. #*x1, P<0.01 vs the control
group ; **2, P<<0.01 vs the hepatic artery ligated group.

0

Fig. 7. Comparison of hepatic arterial flow and bypass
flow. Each bar represents mean®S.D. in five dogs.
Range of meanxS.D. of hepatic arterial flow in five
normal dogs is represented by mesh. [ ], the control
group; W@, the partially arterialized group.
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) i ‘ Fig. 8. Comparison of portal venous flow. Each bar
PFig.6. Aortography 7 days after operation in the partially represents mean=+S.D. in five dogs. Range of mean=+S.D.
arterialized group. Intrahepatic portal vein is fully in five normal dogs is represented by mesh. =[], the
demonstrated through the femoral arterio-portal bypass control group; FZA, the hepatic artery ligated group;
(arrow). B, the partially arterialized group.
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ARV ) v d O v REI I VREERENREY R
7o, YA ERUIFFREOFFFIE, RS, LB BT
JFFIERAEAE D Rl 3t L CEREF A 5 mm BOYA 2/ER L
7o, R 220 v v REOE(L, FEEOE(LIZow -t
T’L, HBIRGEETE & Do OPIREIIR b5 % LBy Lz,
1 XOREDHECOWTIE EA® OSFETHE, KBRS,
fREEMEIEE, NERIEBW 5V, ThEhORERMENEL
oW THRE L.

V. ¥EEtEaouE

BERENF I PHE L RERETEL, METEHBREITEY
B, SRBRE, FBIRGHE, So0PIREIIRMCFEOLBEOR
EMEE GBSO, Scheffée DFER & b FHMCH-TH
BEERERTV, PLO.0SREREERD LHE L.

15

Portal venous pressure (cmH 20)

0- m &
Fig.9. Comparison of portal venous Ipgres.sure. Each Sbar | . SEREEC &£ BRE
represents mean=+S.D. in five dogs. Range of mean+S.D.
inpfive rzorgal dogs is representid by riesc;i. [, the 1. GOT o%ft
control group; [7Z7, the hepatic artery ligated group; miE GOT OEBNELr A s E, SBHETR1IAE
B, the partially arterialized group. 209+180IU/ml & tH L7cay, 3 HEBELBIER LY (K2).
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Fig. 10. Comparison of hepatic O, supply, hepatic O, consumption and hepatic O, consumption rate. Each bar represents
mean+S.D. in five dogs. Range of mean+S.D. in five normal dogs is represented by mesh. (A), hepatic O, supply. (B),
hepatic O, consumption. (C), hepatic O, consumption rate. - [/Z4, the control group; [_], the hepatic artery ligated group;
B , the partially arterialized group. **1, P<0.01 vs the control group; *1, P<0.05 vs the control group; **2, P<0.01 vs the
hepatic artery ligated group; *2, P<0.05 vs the hepatic artery ligated group; **3, P<0.01 vs normal range; %3, P<0.05 vs
normal range.
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FEIRRESES 1 BB 1810£13601U/ml, 3 BB 2080%1200
[U/ml, 58 B 1740£12901U/ml, 7 B B 930:£11201U/ml &,
FpLThoMEC sV THHBRICN L TERCE ETH
Bl (P<0.01). MAMMIREIRMm (LR 1 BB 1490+
1240IU/ml & € — 7 %R L, 3 B Hid 927+9351U/ml ic 8 L
2. SEEFCRHBRECY LTHFECAELXRLE (P
0.01) 4o, 5HHE 152+83.61U/ml, 7 HE 91.4+40.110/
ml &5 B BLEIRBHELELRDTRBCET T rHAE
Lz, ¥/ 3 B BUBRFBRERCR LTERECEEY
R L7z (P<0.01).

2. GPT o%(L

mE GPT ORKME(LY A5 L, XRETX1IHE
443+37610/ml & E& L7y, 3 B EH 235+1151U/ml & 75 b #i
Bl (3). FEIREERSX 1 BB 2900+2070IU/ml, 3 A
B 35504+9311U/ml, 5 A H 3120+828IU/ml, 7 A B 1540t

mmHg (A) mmHg
TO e 70+

...................

60"gzi: - 50 60

40-

20-

I IIHIHHIHTIHTHmMN

13201U/m] &4 7 HRE 2B L TR BRI LERR LA TR
L7 (P<0.01). #oMIRBRMILFEZMAE 1 B E 1570+
1650IU/ml (P<0.01), 3 B B 1580%1090IU/ml (P<0.01), §
A B 879:4555IU/ml (P<0.05) & 5 H B ¥ CHBHEHLTEH
B ERAZEDIbOD, SHBXVETR2RL, THEKIX
418+2501U/ml 4B & HEILEX B Ieh o e, ¥ fFEIR
BEBELOMETIINE T HM2 B L TEBEM[L R L
(P<0.01).

3. ALP 0%t

miE ALP 0 &ERNELx A% E, WERHETIZLIBE
390+1331U/ml, 3 A B 9424213IU/ml, 5 A B 832+354IU/
ml, 7 HBE 851+£5021U/ml L#MRIEICH L, EEL AL (R
4). HBIRERME 1 B E 1650+£2090IU/ml & ERL, 3H
B 6660+3180IU/ml, 5 B B 8830+5480IU/ml, 7 A H
5790£3470IU/ml & MfAREW R LT 3 B HLME B EELT

(B) ©

Fig. 11. Comparison of pH, PO, and PCO; of the hepatic vein. Each bar represents mean+S.D. in five dogs. Range of
meant8.D. in five normal dogs is represented by mesh. (A), PO, of the hepatic vein. (B), PCO, of the hepatic vein. (C), pH
of the hepatic vein. [ ], the control group; [Z4, the hepatic artery ligated group; HEl, the partially arterialized group. =1,
P<0.05 vs the control group ; *2, P<0.05 vs the hepatic artery ligated group; *3, P<0.05 vs normal range.
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L# (P<0.01). SomofiRENRmEHIL 1 B B 504224910/
ml, 3H B 1260+7171U/ml, 5 B B 1510+1160IU/ml, 7 A H
1630+ 17001U/m] & @il L7 A, FOLEBRBH TLREYE
LCRBEELEYADIh - . HEIRERFCH L TL3H
H UM A B 4R L (P<0.01).

4. HPT 0%t

HPT DismE ke 45 EXBETIE 1 AE97.016.0%,
JHHEY.2+7.6%, 5AHY.6+0.8%, THHI00E0%&
SEEAEUTERY EI o (KM5). FBREERET
AET75.2+13.8% & feisbicf®F L, 3HAT3.81+14.8%, 5
AHT77.8+5.4%, 7THHET.6+£24.3% & 7 B ® L TR
o L THBCEME R L (P<0.01). #4989 IR B IR mo
(kBT 1 HE64.2£14.9%, 3 BH81.2+£21.1%, 5HHE
70.8+26.0% & EEBCH L THEEEMELT L (P<0.01)
LOD, 7THBCITEFIL0NEE L, FBRGERCY L
TEBCEBEYR L (P<0.01).

I. 7 BEOBREROREC L D8&E

1. 7HBCRTEIAIFIREIROEFED N A A F 2 —
7 OB

B FIRBIIR M { L BE D A2 RBEBHAR - PIIRZAS S+ QAL R oD < A
RAF o =TI BGTHE LTz, K6 I AKEREIR
O RBIRCEER D 7 —F A2 BA L THT Lo KBiIRER
FrExRT. BROLERY e+ —¥EELH T —TF L EMNL
THAMRSECIZEBECHEA LT .

2. oA M &

1) HENIRMF £ 3 £ U371 R A MR

FER M EOESEL 98.4£26.9ml/min TH » 7z (K

3 a0
T 30

S L
E

()

§ 20
5

Q

el

0

Fig. 12. Comparison of lactate levels of the hepatic vein.
Each bar represents mean®S.D. in five dogs. Range of
mean=+S.D. in five normal dogs is represented. by mesh.
[, the control group; ZZ, the hepatic artery ligated
group; BEE, the partially arterialized group. *1, P<0.05
vs the control group.
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7). MBEONBIROMEL 94.247. Iml/min CERMELS
BEXRDeD 1z, MHOWFIIRBIIROILEED 1 2 Mg
1% 113+£9.8ml/min T, FEIIRMIEEDEFES X OHBED
IFBOIR IR B LA R ER RDed » 7.

2) PRI &

FHME 228494 . dml/min ThH -7 (K 8). ®BH i
207 11.7Tml/min CEHEE L EREELRDIRD . FBIRE
P 209+15.6ml/min TIEFME, WEHEEEYRED LN,
fo. EsrEIFIIRBDNR 0 LBV 180 £33. 5ml/min TIEHE, #®
HEHBEYRDT, HHREEF L LVERERZRDuh
7z,

3. MIRE

F#MEIE 14.842.9cmH,0 TH -7 (K 9). WBEEL11.0+
0.6cmH.0 TERME L BEELRDeh o 1o, TFBIREHERER
15.0£3.0cmH,0 CTEHEME, WBHEEAEELZADI,h ok,
o HFIRBIIR M4 L AR T 12.841.3emH,0 CIEFME, oREEe
HEEARDT, FHRGERHELOFEELRDr o1

4. FERRTFHRTIE

1) BEREtE R

EHME T 57.3+12. Iml/min TH -7 (K10). WEBIT
49.2+4.7ml/min TIEHME & AREXRD L - 7. TEIRE
BT 16.243. Iml/min TIEHEME, SBRECH L CHECE
T L (P<0.05). #4BFIIREIIR ML BF i 39.9+10.5ml/
min TEHER L OBRELFEELRDT, FHREERHC
w U THBCEEY R L (P<0.05).

2) BRHEEER

F#MER 9.324.4ml/min TH -7z, WEBH 7.513.7m)/
min TEHBE L EEEYRDIr - . FBIREERIT 8.7
3.3ml/min TIEHME, NEBELAEELRD I, . BHH
FINRBIAR M{L BV 4.6£2.5ml/min TIEHEME, WML HEL
RDHT, FHIRGEEBCH LTLERELRD I, o7,

0.85- Z\\@...’Q\- .............. —
o T—" @
\ .
0.8 + '
. \
5 \
: \
: \
©  0.754 )
5 \
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Fig. 13. Changes in energy charge between preoperative
state and 7 days after operation. Each point represents
mean=S.D. in five dogs. O, the control group; A, the
hepatic artery ligated group; ©, the partially arterialized
group. #*x1, P<0.01 vs the control group ; #*2, P<0.01 vs
the hepatic artery ligated group. #**3, P<0.01 vs preoper-
ative state.
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3) BAREEX

FEEI15.855.9% Th-7c. SREIT14.816.7% TER
BLEEERRDI, -7, HBIREERFI252.9£14.0% CE
il BB L TERCEBERR LA (P<0.01). #om
FURBIIRML(ETEI11.9£T.0% CIERE, HRFLOMCERE
2xWHT, FOHRGEROT L TERCEEY R LI (P<
0.01).

5. FFEIRIMAFDH A5 ER L pH

1) &R PO,

E#(EI2 60.4+9.5mmHg TH - 72 (F11). NEHFIT 9.1+
4.0mmHg TFEBEELAEEYRDIer k. FHIREEFE
25.5+6.9mmHg TIEHME, SBHE, HomPRER DL
HLTHEBIZ LR Lz (P<0.05). S WFIIRE IR mICE T
56.7+£20.0mmHg TEHERS IURBRLEEELRDT,
FERERCR L CEECREY T Lz (P<0.05).

2) FF#lkm PCO,
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Fig. 14. Cholangiogram of the specimen on 7 days after operation. Paucity of intrahepatic bile duct is noted in the hepatic artery
ligated group (A). Intrahepatic bile duct is demonstrated normally in the partially arterialized group (B).
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Fig. 15. A, macroscopic view of the liver in the hepatic artery ligated group on 7 days after operation. The entire surface of the
liver is found tinged with a dirty reddish livid color, involving some areas of yellow or black color. B, macroscopic view of the
liver in the partially arterialized group on 7 days after operation. Color and consistency are kept normally. C, cross section of
the liver in the hepatic artery ligated group on 7 days after operation. Necrosis exists at the whole area of the liver. D, cross
section of the liver in the partially arterialized group on 7 days after operation. Color is kept normally at the whole area of the

liver.

Fig.16. A, hepatic parenchyma in the hepatic artery ligated group on 7 days after operation. Hepatic parenchymas arround the
central veins are necrotic all over the liver. (HE stain X100). B, hepatic parenchyma in the partially arterialized group on ‘7
days after operation. Hepatic cells show no damage and there is no destruction of the structure of the liver. (HE stain

x100).:
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Fig. 17. A, microscopic view at the large intrahepatic bile duct in the hepatic artery ligated group on 7 days after operation.
Epithelia of the bile duct are kept almost normally. (HE stain X 100). B, Glisson’s capsule at the region of the septal bile duct
in the hepatic artery ligated group on 7 days after operation. Epithelia of the bile duct disappear. (HE stain x250). C,
Glisson’s capsule at the region of the intralobular bile duct in the hepatic artery ligated group on 7 days after operation.
Epithelia of the bile duct are markedly damaged. (HE stain X250). D, microscopic view at the large intrahepatic bile duct in
the partially arterialized group on 7 days after operation. Epithelia of the bile duct are kept normally. (HE stain Xx100). E,
Glisson's capsule at the region of the septal bile duct in the partially arterialized group on 7 days after operation. Epithelia of
the bile duct are kept normally. (HE stain x250). F, Glisson’s capsule at the region of the intralobular bile duct in the
partially arterialized group on 7 days after operation. Epithelia of the bile duct are kept normally. (HE stain X250).
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Abstract

The present study was performed to examine the effect of partial arterialization of the portal vein in dogs with biliary car-
cinoma on the dearterialized liver using a urokinase immobilized catheter. The catheter was used for 7 days after the opera-
tion to prevent hepatic failure caused by hepatoduodenal ligamentectomy. Adult mongrel dogs weighing about 10 kg were
divided into the following three groups: The control group; dogs in which the collaterals to the liver were obstructed and the
hepatic artery was ligated (the ligated group); and dogs in which a left femoral artery-portal vein shunt was produced using a
9-Fr urokinase immobilized catheter in addition to the conditions in the ligated group (the partially arterialized group).
Serum GOT, GPT, ALP and HPT activities were measured for 7 days after the operation, and hepatic circulation, tissue
metabolism and pathological changes were investigated on day 7. GOT and GPT activities in both the ligated group and the
partially arterialized group were increased on day 1 compared to preoperative values. GOT and GPT activities remained
high throughout the 7-day period in the ligated group, while they gradually decreased in the partially arterialized group. ALP
activity from day 3 to day 7 in the ligated group increased significantly compared to that in the control group, while that in
the partially arterialized group did no differ from that in the control group. HPT activity in the ligated group decreased sig-
nificantly compared to that in the control group throughout the 7-day period, while it recovered to the control value on day 7
in the partially arterialized group. Hepatic oxygenation in the ligated group (16.243.1 ml/min) was significantly lower than
that in the control group, while that in the partially arterialized group (39.9+10.5 ml/min) was not different from that in the
control group. The pH of hepatic vein blood was decreased (7.23+0.1) in the ligated group, while it was 7.3540.12 in the
Partially arterialized group, the same as that in the control group. The lactate level in the hepatic vein in the ligated group
(34.4£13.0 mg/dl) was significantly higher than that in the control group, while that in the partially arterialized group
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(18.8+4.1 mg/dl) was the same as that in the control group. Energy charge on day 7 (0.67+0.05) decreased significantly frop
the preoperative value of 0.85+0.004 in the ligated group, and significantly lower than that in the control group. However, in
the partially arterialized group, energy charge showed only slight and non-significant change from 0.85+0.006 prior to opera-
tion to 0.82+0.05 on day 7. With respect to pathological findings, severe necrosis and degeneration of hepatic cells and the
epithelium of the bile duct were found. in the ligated. group, while no significant changes were found in the partially arteria].
ized group. In conclusion, while ligation of the hepatic artery and all the collateral pathways to the liver induced severe hep-
atic damage, partial arterialization of the portal vein using a urokinase immobilized catheter maintained hepatic circulation,
tissue metabolism, and histological structure of the liver for 7 days after dearterialization of the liver. Partial arterialization
of the portal vein by this method is useful in preventing postoperative hepatic failure caused by hepatoduodenal ligamentec.
tomy in this model for up to 7 days.




