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Usefulness of Arterio-Portal Shunt on 40% Hepatectomized

and Hepatic Artery Occluded Model

Hiroto Manase

The Second Department of Surgery, Hokkaido University

School of Medicine, Sapporo 060, Japan

R EEHR

We performed an experimental study in dogs with 40%
hepatectomy to prove the efficacy and safety of arterio-
portal shunt (APS). 42 adult mongrel dogs were used for
the experiments. After dearterialization of all the
collateral arteries to the liver, the dogs were divided
into 3 groups. In Group 1, dearterialization of the
hepatic artery, 40% hepatectomy and APS were performed;
in Group 2, only 40% hepatectomy was performed, and in
Group 3, dearterialization of the hepatic artery and 40%
hepatectomy were performed, respectively. APS was
constructed by anastomosing the common hepatic artery
with the portal vein. The hepatic hemodynamics, oxygen
delivery and consumption were evaluated, and biochemical
and histological studies were carried out in each group.
The study consisted of a short-term (48-hour; Experiment

1) and a medium-term (4-weeks; Experiment 2)
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observations. In Experiment 2, liver regeneration was
additionally examined.

In Experiment 1, Group 1 and 2 presented nearly same
findings in all the 4 examination points. However, in
Group 3, postoperative oxygen delivery and consumption
significantly decreased, and biochemical and histological
examinations evidenced the significant liver failure.
These results show that APS is capable of preventing
postoperative liver failure during the short-term
observation period and can substitute for reconstruction
of hepatic artery.

Experiment 2 was intended for a longer follow-up of
Experiment 1. However, Group 3 did not survive longer
than 1 week, and was thus excluded. As a result, in
Group 1 and 2, the 4 examination points remained alike
for p.o. 4 weeks. And, both groups regained the pre-
operative liver weight, respectively, at p.o. 4 weeks.
The number of PCNA (proliferating cell nuclear antigen)
positive hepatocytes significantly increased at p.o.1
week in both groups. These findings revealed that
regeneration of the liver in Group 1 with APS was
equivalent to that in Group 2 with mere hepatectomy for
p.o. 4 weeks at least.

These results indicate that liver failure can be averted
by constructing APS in hepatectomy cases where

reconstruction of hepatic artery 1is impossible.

Key Words:
dearterialized liver, hepatectomy, arterio-portal shunt,

liver regeneration, proliferating cell nuclear antigen
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LA, FFRREE BB ICH T2 AR FEMDNES BT EINE L Sz o 7= 1-4) iS5
T B RESUREE 2D FHRHR bR INERETATVLS .
LU, I ORI EI 17 8 0 #6356 2 0 S JF 8 IR 1 57 o 3 W7 1T o 4% e 5008 58 % 1
ZU, BB FA£z251 &R 2929, Zhicd U, T4, FoREE N
HBENTNVDMN, Y470 —Iv Y —Hilf OFRELESH 2B N TH FE) Ik
DRME OB FREZHBE LB ENE 0. 22T, EHEST-10) 34N ORS
\ZHte 17 7] HE 72 AR B) IR1L 4 (Arterio-Portal Shunt : APS)%& T kL, 8 IR &
AREKORBMULELLT, BE2VRFEFHRELTHEESHAT RS, 2048
AECRZEMEZRFILTE L. ZNE TORE TIZAPS IRIF OB EMLE %
Bmst, WEEBRERENSHRET IOICERATH 2 ENFHTE -~
LWL, TSR0 ITNSHFUREZEDEVNSDT-DTH o= 7w, i IR it FH
ICH72> TEHA T2 REN LM ESR T AN E. S0, E235 10
VR EMALZETI TOAPSOR At E R ERFF L. 1B, APS O
PRI T EIIR 2 FTIRABR 1T A T2 b0 TH D, i BI2IE PR 545 8 IR(L &
TRETHDNAER TIZAPS EIEFL 7=,

MR &

1. EBR#EY
KBTI, MERRZMEHAL, It EAS2ESL: BT BEYICEET 28t
o THWDH o 7. (bl KFEE %3, 19884 H IR)

2. EBRRDER
—Wi RS, BRErIKetamine 6mg/kgZEFHHNMNZ 5 L, Thiopental

20mg/kg ZatlkNIRG L. SKSENBREL, ERNELKE20ml kg THE412-

ISEM S L 7. AAAEEIRICO Fr 5 —F )L 2" EBL, KBIRICIZ21GE %

HE L.
EREILTE R THREL, PRI MEAS 8 B & RS KSR E T 3

AL 7z, b, BB UL, AEBRESERYEBLE. Tho o
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BEIZE 2T, FNOBIRMEMTERE BRITFEIRO & & L=, 7z, MHEEFER %
e iey

COB, UTO3TN—=TCHBELTERET 5. ZV—F1 : [FoRE
Wi+ 402fFGIRR +aPs JIL— T2 : 40% FUIRRO BMEHEF ZI—7 3 : [
AREEWT + 40 SAFUIBRZ fERR L 72, IFUIBRIZleft lateral lobe &
central lobe ZHJERL, 40%F 4Rk & LA11)12) APSIILL F o 4k
RUJz., MIFEIARZ FIBEL, ZOFR Ak EHE 8-0 polypropylene Tk
Cun MG L72 (Fig. 1). BRE BICIHBISME TS % T Ry Bis W)
TNV OERRGHKZ S5 ml/kg/htDEETHEL 7= . NMERIIFERLE &, =
HERxGLE. ThehoBEKRMMTHEBL, U FToHE: 5o 7.

3. EBRHEOMER

BRI 248 M O BB CEBR 1) &, 4MM o h B g (25 2)
EERLE. ER2ICBNTIE, FEER bILBRRNLE.

<ER1> gHigizwm

KB 1T, KET7~14 kgOMRBRREZISEHEMHEHL, 3OO0 7 ) — 7|17
&6 BEMA U . BT8R & L7

<ER2> PHE=ER

K2 T, RE6-11 kgOMBRRNEM AL, BB 1EEE 4588
&2 gy LAl FNW—7 3 1ELACHFRENS 2 THTLEED, K
DHMBENSBRAL, TN —T1ETN—T 20 THBRANEToR. 2450
ANeER L, SEL2EEL, a5 6 8H DD 1 M K X 4 8 [ o812 W 1z 4>
T2, R, ER2 TRFB2HMAS HAEICKEOER S ®7 .

4. #FfhiEHHE
1) Frinf7 8hR8 K O HF i 5k A
Fial & FINg, BEERICTU TOEB2HEL 7=,

a) MikmyE &, FER MR (PVF, HAF: ml/min): BRI S
(MVF-3200, Nihon Denkoh, Tokyo, Japan)Zf T, FIRIZS ~
12mm, #EAFBARIE 3 MmBED 70— T2 835 UFEmE 28l L.

by FMMRE, MEAKE(PVP, HVP: mmHg): FINRA® &HF#IRIC256
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RR¢t=RAL, EFNS AT a—HY—(Uniflow, Baxter, Tokyo,
Japan) il L. R"J Y 57 (DS-1033, FUKUDA) (T CEHIME ZHlE L

s

c) FFENARIL, FIAR ML, FFEAIRMoBRRMME, mAaRBE(sa0,: 3,
Hb: g/dl): FMELDEM L, MKHT A H%%E (ABL-II, Radiometer,
Copenhagen, Denmark)IZE > THAME, MEARBEELZ2HEL . H

i V3 ok BREL AR 1 2 A L &
d) HHEE (Lw: g): 40sHUBRRICEIFEE2HE L, T/, BHIE

REICHRGERTEEREZHEL 2. FINEBEAEMOLENERIZUBRFERED250% &
U, FHEBROREENERIVUBRFERDIS0% &L THEMLAELILILZ2)

LRoEMEMNS LFOHEE ZHMH LS,

e) HMAHERESLZOMIKMERZ, HFEkmREa (PVF/U, HAF/U:
ml/min/100gLW) :
B FERESYZODMIRMAEE = 100 X Mk E / FEERE
BMIFERYZODIF#RMKEE = 100 X HFE#kMFEE / FEE

f) BMMFEEYZDKRFMmMEE (TEHBF/U: ml/min/100gLW) :
BAHFERY L DRFMmRE = BAZHEELSZ D MIKIMLEE
+ BN T E B2 D EIR R &

g) WA HEESLZORFEMIAE (HOD/U: ml/min/100gLW) :
B ERY DB EMGE =
1.34 X BFEESZ0FHkMEE X HERDERLIHIE X
FE IR AFREE + 1.34 X HEAFEESZ0MKRMDEE X
PR M2 3= B A B2 X PR €8 38 R JE

h)y BMFEEYEZDFEREEHE (HOC/U: ml/min/100gLW) :
BAHEREYZOFBRAEEZE = BUFERLS OB ESRGE -
1.34 X HAFEELL0KRMFMEE X HEHERDLEREDE X F

i T I € 3R 9 S
i) HFEESRi{H ¥ (HOER: 3%):
fFFEemEERX = 100 X BHBUFEEISLONRIEEEE

BALFEES DB AN E
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2) FHERE
GOT, GPT(XU)MDH-UVIL (EMEMEL) 2MNT, #in, HiEm, m
1H, K OUSYESER (2l U7e |

3) MRZHRB#E

%W%%&%%%%Eﬁ%$%%mb,w%$wvuyfmﬁﬁﬁﬁﬁ,m
7748 U, 3unYIFEERL, Hematoxylin-Eosin¥ @ ik ic Tk
=L 7.

4) HRELEDNMH
KB 2 TRIFEEDFMZ LT O 4 TH - 7=,

e JIT 3 & A AT, g, 1@Fﬂﬁfﬁ&?ﬁé}ﬂﬁ?aﬁ?i—’zCZ@UEL%@%BH%EWES@
CUTHM L7, £z, @S TRE 570, I 1 > B4 5 % 34 L 7=
RBEHEMCFERAINT T 4+ A NE 3 unt)l &R RPUAABCHEH W T,
IPCNA¥HI{K (PCNA;Dako A/S, Grostrup, Denmark ) TH @A & 75 7
LAYL5) . BF GURs B, MR TEMEC4BMOSERICBNT, 4005 BT I
A A1, 00 0fF i DPCN ARSI 4l 30 % 2F 3 L 7= .

5. T—HOMEtENBRH
HFT7—%ldMean +S.ETx L, HANTOlREKIIWilcoxon singed rank

test, ZHEf TlidMan Whitney U-testzHWNTITW, p<0.05%28FZL L
5

S <
< EZB 1 > SlEzy
A P S W S O ETN—T 31, 2HBERNB4ELEL>. APS Z i T
LN —71Tld4ems v+ hOBFEERERL -, Wa e 5 - oy Bt 28
D5 NN T
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1) FFmfrehg sk NFeeEAH

1) HBAFEESZDMARLER (PVF/U) : NI OMAIFE 8% - 1
FIk e & (ml/min/100g LW) RN —T71, ¥V —F2, ¥)—73 =
NTN107.1+4.7, 105.3£5.7, 106.7+8.6TH o7, #HiiglFR 4 211.5
£19.3, 157.34£9.4, 145.1+11.35 B U f. 48BN ~—F 3 T
127.7£8. 6 LW AW B NN, FIW—=T1, FI—F2Tid& %, 205.4+
19.1, 148.6£7.5LiF LA EB{LIZE Mo (Fig.2a).

1) FkE (PvPe)
JNhV—73 THA, 6.7£0.5, 6.8+0.3, 6.9+0.7TH o=, HBITEL,
13.34+0.4, 10.8+0.4, 11.5+1.5:F5%lIc FEL 7. 488?;&5%&:@%&, 9.8
204, 90805, 91£ 0.9 L o(Figa2b):

N BAIFERY 2 DKIFMmEE (THBF/U) Al O B EE Y -
DM R (ml/min/100gLW)iEZ I —T71, Z)—F2 T&H &, 137.1+
5.5, 136.6£7.7TH o e A, #Mitgld211.5419.3, 199.3+12.8 , 48548
(£205.4+19.1, 181.8+7.4 L ZNEFNABICELERLE. —F, FIi— 731k
MAT136.3£9.5TH oA, Mifkid145.1411.3 , 48FFRI#813127. 7+ 8.6 Tif
AT & BN 5 /= (Fig.3).

ol Mk Mm% S8 R0 £ (PV oxygen saturation) : 7T oM AR
BERRMMWE()BIN—T1, FV—T2, FV—T3T&~L, 83.1+1.3,
85.6£1.7, 85.2+1.1 TH o7z, #H#%90.3+0.5, 88.8+0,9,87.4+
1.1 &Group I THBICERUZ. 48KR%, ) —711389.6+0.5&
MEEMERF LD, JI—T2, I —T73 FifiatE BT EN S 7.

) HANERYZDFEEAMGHSE (HoD/U) AT OBEAFE B Y 7~
DFF B8 ft#5 8 (ml/min/100gLW) XN —F 1, YL —F 2 T2h2Hh

20.3+1.5, 19.5+1.8TH D, H1%i334.5+3.8, 30.5+3.2 S BIC FEL %,

ABIFRIIT1326.1£2.6, 233+ 1. 1EMiME DEMEAEMEBLE. Y I—F 313
MiA120.5+1.8 TH D, WEIF22.842.3L0D LHTZHD D, 48K I7 1T
17.0+1.7 @ADL 7= (Fig. 4a).

AN) HUFEESLDFBEANEER (HOC/U) :MifiOBMFEE Y A1
HERHEZER (n1/min/1009LW) BF XNV —F1, VIV —T 2 T2n2h2. 6+
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W ETD FIIRE (mmBEg) X7 IV— 71, ZI—F2,

0.2, 2.8%0.1TH D, WHkiF2.820.2, 2.7+0.1&Z/LM N, Y —F 3T
(S AT2.9£ 0.2 52.1+0. 2 FBITETFT LA, Eiz, VIh—F1, ¥ )—F
2 Ty 248l T2 hheh, 3.6+0.3, 40x0.2LFBI2 LR L=, 2
—7 3TIE2.6£ 0.2 0H ML, MaTMEEICKE >/~ (Fig. 4b).

b)) BRI EER (HOER) :INATOMFBEEMBE () BV —F1, »
N B8y TN BB LB LNA208 X009 18, 750400 46 % Teofe s
Y, WRiE8.24+0.6, 9.5+£1.3, 9.6 +1.7L 3 HEHLELITETLE. 4 8 I [H]
AT 18] 055 17,1505 16.2£1.9EAMBEICH LA 2,RL, 3HED
Atk D L ER Lz (Fig. 4c).

2) HHeERE

GOTEGPTIIM 24T, 3WEHBBEMICELE. YI—F1E X))
—7 2DGOT24 s fH13452.0+65.62305.2+64.1T&H 0, GP T2 4 IRF[H] {8 1
585.5496.7X£219.0+42.0THo7%. LML, FI— 73 024151 GOTH
1,244.7+157.4T, GPTA1,878.0+382. 7L it L kL T, BB EMETH
o KFip.5a"S5hY,

3) M FERREAE
INV—=T71ETN—=T 21348 RHBBICEE BV, FIb—F 3 Tid/h
SEHULH A BT ORI OZE S MK S > W RO IO EIES AW /-,

< EBR 2 > HHiERR

JNV—=T1ETN—=721F, 2FKICHERS TN ZENOBREELGL 7=
APSEMfT L2 N —T 1 TREF > v > FOMGBERELE. £, T —F
LTE> v > bIEITEICFRO IR E B, REBAALIC AU E2sNE. La L,
BREES o# O RIZRED s izho 7=,

1) Fmfr8hgBL O FERAH
1) BAFEESZDOMIKRMAERE (PVF/U) @ AT OBMIFER Y & D
Mk & (ml/min/100gLW) N —F1 X )N —F 2T, 120.1+10.41
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E102.8 8132 CH ey FIh—=F2RBWTRE, WHle0.1£12.5L00H
e 20, TO®BIE 1 EMEIZ87.9+5.5, 4 AMBIC64.0+3.5R %I
MERUE. —F, =71 BN TREWEIC374.1+26 4 LFRICERZ
KL, FOH%BD 1 EMBIC255.8+28.0, 4 FAREIT218.2+24 45 E%
HEFF L7z, MEBENS 4BEMBET, ZINV—T1EITNV—T20RTEEEE N
7. (Fig.6a).

) FRE (PVP) @ Z)—7 2B WTIMIRE (nmHg) I3 1 i
e 4BEMBREDMAIMERITRBDO NN . TI—T1IZBW TIEil
Ai4.5X0. 4B 7.3 £0. 4 A RICEAZRL, 1HEMEIIZ6.5+0.7,
4EEIT6.8x1. 2 FNHAZA D (Fig.6b).

N) BT EESAZDAFMEE (THBF/U) R OB E &Y /2
DHRFMEE (nl/min/100gLW) I NV —TF1 &ETNV—T 2T, 174.0%
14.84£140.4+19.0TCHhole. =7 2IcBWVWTIIHHEL85.5+19.9 &1
mzE#HBN, TORIEIRLITHEHAL, 1HEMIFZ113.5+6.5, 4 HAREIF1.2
+3.6THole. FIh—T1BVTIE, fE374. 126 . 4 FRICHEME R
TN, TORIIHRA WAL, 1HM®EIT255.8+£28.0, 4AMEKIZ218.2+
24 .4 THo7=. WMEMNS 4;@%‘3?&&?, BB Ve N0 2 DR Ca B
e E(Fig. Ty,

S AR M A ALFTEE (PV oxygen saturation) : gl @M AR M
MR E () ITNV—-T1, JINV—T2TH490.1+1.0, 86.9+0.7TH o

=D, 1894 .2+0.3, 87.3x1.1&ETN—T 1 THBICERELE. 4BRB%,

TIW—711392.8 0.8 EMEZMFFL 2N, ZI)—7 2 &1 & (b 1d HH»
i o

) BAFERELYZDFERMSGE (HoD/U) ¢« ) —T7 2 TiE, B
MIHFERESYZD B AL E (m1/min/100gLW) [XIlVATD25.42+3.510 5
M D33.97+3.76LWMT 2, TO®IT1HEMBITI5.80+1.72, 438
M#%I1C16.39+0.36 LFHICHMAEZRLE. FI—7 1 TId, iE130.64 £
2.52M 6 iM% 71.68+6.13EFBFITHEMERT D, TORIT 1IEMEIC
34.59+2.39, 4 @MBIT34.10+4. 23 I FIENAMEREELER-. &
4 BT, PhW~—~FT1ET V=20 CcEBEEZ B0 (Fig.8a).

) HMFEBYLEDFBEREEER (HOC/U) : TNV —T1&T)—
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CBWULHEMNFERLYZDHFBAHER (ml/min/1009LwW) &, #7af
3431 T BB T4 0.3 THY,; MBS EDHET0L1I 13 5T+
0.62 L PHEMERLEZ. TORERLAITWAL, 1 HM%4.84+0.87&
3. 094088 43@Faﬁfzz3.80io.51t1.74io.61&f;of:(Fig.8b).

~) P R EZE (HOER) : FII—T7 1 &ET)— 7 2 O il FFEE 2 14
BHE (%) 1%, 10.83+1.44410.44+1.97T, ThUBHFEMEEE T
Ho 7= (Fig.8c).

2) B ERE

Wl HBRICHEEIRESMEICEL, ZIV—710DG0Ti3447.8+81.7T,
GETIEROL 08T S TRV N =7 2 De0TI3 338 /8281 .5F, CPTIX
3202455 .5 ok, 4 EERKE, =701 0O6oTI345.5£10.277,
GPTIX93.8+24.0&72 0, ZIV—72 DGOTIZ44.6+16.6T, GPTIL89.3
+42 2 LEEEES<ETEPFLAEZ(Fig. 9a, 9b).

3) M FHRA

HARZATRIE, J— 72 TRINR4 BRI TR IR DS Naho /.
TWV—"7 1 Tl 4 T, BRASPIEL THDR, Hbaflc/E HEo it
A A B AE 2 R PR SR D BT RSB O b e o7 (Fig. 10).

4) FHEEOMNM

WaiOFERE (g) &, )V —715289.2+14.7T, I —7274343.2
+92000 T Hs . Y B e O e - T AR 3 B 8 08 T e TH A
205.9£13. 2. BRERBALE. 1HEMBIN—T1ETN—T 213276.0%
14.9, 288.8x7. 4 LA EICHEmML, 4 A/#®IZ292.2+£12.3, 346.8=%
11.8 X5 IC¥MERD = (Fig. 11). F/=, HFUIFKREDOPCNAREME { L %
GFLoR00S AL I P N BT ST 070 o s A 06 B0 6 0 L3 T i 1B,
1B B#IciE29.0+11.3&13.3 2. 62 FFICHE ML TWE. £L T, 48
B%ICid0.2+0.282.2+1. 1 EFURKOMEICIZER > 2 (Fig. 12).
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£ =

19734, Fortner [JEMMELICH T2 en bloc YR EMITHEE &
Ol as 2 BUIRR OB S Z2 WD THREL 218, ZhllE, JIF REL B 388 D 988 12 6 L

T, WBREHOBRAFICTFDNTE -4, UL, BEKLE, FEiRER
WHEETH DI ENEL, EFICIo TRIFBIRABRE CXTIFRLIZHE- 7= 5
FlbMEINTNS ),

BRI U T25-30% O Mk 24 L TWBD, FFAOB EMAGEIT
509%1C e X7 8o T, IFBIRASEN SN ARSI IFAD B E IS 2%
A U, [FOREEREEZRTEEZ 5N %. crindley 5 FH ARANE
Wr S 30T B I 45 W R N O & 47 B AN R B RS B O RIB AL, T R
REREZE < E®mE LS. LLERSG, FEAEDEKRE TIZEORE®L
fem B2 HiF U 28EICL > THIREIM AT UM Eh 2 2 &h s, FHROD i
Wrid P BB ERARBEZRE ZT. SHOEHFOERICE>TH, FUK &
HE)IRIE B 217 > 2 REICB W T, FRHEMEHE (HOD/U) LR ENE S
(HOC/U) 2N B ZfT o HICHNTHEBICEME R L, [FEiERE DM
MF IR ETIEE L WIFHRERE LS, FHEEOMRLE 2 1L7%. Popper 518)
BROEBRIZBWT, IXRTOBIRME MFTRAEW S NS ICITLEEE L
EEREL TS,

— 7, WFUIBR & F BIARAE Wr 2 F7 0y, APSZE N 2 7= BElL, #7848 BRIz B W\ T
I MRt & (HOD/U) & JiFle R #E B (HOC/U) 13 EE # 45 U, s
BA P, MR ETOHMTUR EFERSOMRATHorz. Wb,
APSIIB) IRPE M7 2 W SN FICEBEELEZHEMEE, P & bifig4es
RFREIF A 22 B 7E. O RIZA MM ICHE N TIE, APSHHT BRIz £t
DDOIBZEEZRBLTVS.

APSOME&RIL, 19504 ZSchilling b 1INFHIRBERICIADVESZ SO
CUTERLE. MOBMRICHBRZHUVMETEEICE ST, MIROE =
e EE ERIBLIERH D, ROERITBWT, APSHFBEML B 25
U, BilkEMfT 2 ENENEF2BERENSHRETIENSZEETEHL 7=,
L UL7ZRN5, TORKIOER, APSIEZOHNWKREX N SE S ITARNS
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Y S WA 2 X Il

L2AL, MEAROHESITE > T, APSOBREKA QKA NE OB 2B 103
EDIWTia o7z, 19924, Isekib 20X, IBMIMETIAR - ¥ ARMIICAPS B /E R L 7=,
1 BB 2RI RICHBRNBER LD, FHREZ&EZLEEATH D, M
O—FNIBEE+ R G YER SF AV bR & G715, BE L7 I8 IR i #4 Bg 52
VEEHI THS. REOH TIIAPSIIMFEIE LD, WK EMEE /22 &5 2
ERBDESRMho 7.

—7, Kob2NZ, FAEEGREHCHITBIRE OB &3 &850 =61 %
L, miFEikEMikZWE L., ZOREIEHKA4EAMITb > TIHFEARALD Jk
e Hixnolz. LML, ZTOEFTIE, vy MNEBNEEBETEZEIZE 2
MARETCHEE, BEGRIRE OBREALED, TORMIENBRETH - 7.

MHEG22)EFOBRERBICELT, ROBAED Yy Y IMERBIIB LT
100ml/min?s, TR METHADERE L TND. BADERBEETIT, BT
ik 2P IARH ICWE LGS OWMEE, $120ml/min2s, FilfrBiE & £440
HEMTFTOEDICREBTHDEERLTERT-10),

GE, BHEOERIIBONTH I v > MiEZK120ml/mind Uz, £ 0Ok £,
APSZJiifT U 72 B CTld48 M 21T 1d, MIARIMEE (PVvF/U) &MARFMEE
(THBF /U) MEfEZ=RL, MIRE (Pve) bEWHEHRAICH > 2. 2T, FY)
FRF TOAPSORIERICEHL, XDEWHMTOAPSOXZ EA2RHNT 2-DIC,
BRHUMZz4BME UEER2 27072, TOKE, APSIT L %A ¥/ 8 Ik M
A EA0XFYIRRICK 2 M E RO AW T L - T, M8 PR Mm% &
(PVF/U) W &EEzZRL, HFEBEMLKE (HoD/UV) BB EMEERLAE. LH
Lans, Mk sE (PVF/U) 1T 4BEMBICIBMATE~NED, Wi EtHE
(HOD/U) L FEFWHE R (HOER) HIEWHMICE>/Z. ZOMKEIZ, FEgHEMR
HICBEL TEARE, BFHREZMERAL ZAPSIEFURICHRATEZ NS T &
ZRBL Tn5,

FHEEBRETH, K24 TGOTEGPTIX300 55008 D BE A & 20
TORRXBIETL, 4ABICTITEFEMBEITGED W R, ZhuE, IF BRI WA
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Figure Legend

Fig.l Scheme of experimental model < Experiment 1 >

Group I: 40% hepatectomy, APS and dearterialization of

the hepatic artery, Group II: 40% hepatectomy, Group III:

40% hepatectomy and dearterialization of the hepatic

artery, LL: left lateral lobe, ILC: left central lobe, PV:

portal vein, CHA: common hepatic artery, GDA:
gastroduodenal artery, PHA: proper hepatic arceryy, RGA:
right gastric artery, HV: hepatic vein, BGA: blood gas

analysis, FM: blood flow measuring. (cited reference

10)

Fig.2 ©Portal venous hemodynamics. < Experiment 1 >

a) Portal venous flow per unit liver weight (PVF/U). b)
Portal venous pressure (PVP). (O: Group I. @:Group II.
[J:Group III. *sindicates a statistically significant
difference (P<0.05).

(cited reference 10)

Fig.3 Total hepatic blood flow per unit liver weight
(THBF/U).

< Experiment 1 >

O: Group I. @:Group II. (J:Group III. * :indicates a
statistically significant difference (P<0.05).

(cited reference 10)

Fig.4 Hepatic oxygen metabolism. < Experiment 1 >

a) Hepatic oxygen delivery per unit liver weight (HOD/U).

b) Oxygen consumption per unit liver weight (HOC/U). c)

Hepatic oxygen extraction ratio (HOER). (O: Group I.

20 H. Manase

@:Group II. [O:Group III. * :tindicates a statistically
significant difference (P<0.05).

(cited reference 10)

Fig.5 Liver function tests: GOT and GPT. < Experiment 1

poe

(O: Group I. @:Group II. [d:Group III. % tindicates a
statistically significant difference (P<0.05).

(cited. .reference 0)

Fig.6 Portal venous hemodynamics. < Experiment 2 >
a) Portal venous flow per unit liver weight (PVF/U). D)
Portal venous pressure (PVP). (O: Group I. @:Group II.
% :indicates a statistically significant difference

(P<0.05).

Fig.7 Total hepatic blood flow per unit liver weight
(THBF/U). < Experiment 2 >
O: Group I. @:Group II. * :indicates a statistically

significant difference (P<0.05).

Fig.8 Hepatic oxygen metabolism. < Experiment 2 >

a) Hepatic oxygen delivery per unit liver weight (HOD/U).

b) Oxygen consumption per unit liver weight (HOC/U). c)
Hepatic oxygen extraction ratio (HOER). O: Group I.
@:Group II. % tindicates a statistically significant
difference (P<0.05). N.S:indicates no statistically

significant difference.

Fig.9 Liver function tests: GOT and GPT. < Experiment 2

>

21 H. Manase




O: Group I. @:Group II. * :indicates a statistically

significant difference (P<0.05).

Fig.1l0 Light microscopic findings of the liver at 4
weeks in Group I < Experiment 2 >

Almost normal appearance; Slight dilatation of
sinusoids was observed, but neither portal necrosis nor
periportal fibrosis was noted. (Hematoxylin & Eosin

stein)

Fig.1ll Liver weight. < Experiment 2 >
O: Group I. @:Group II. N.S:indicates no

statistically significant difference.

Fig.12 ©PCNA labeling number of hepatocytes. < Experiment
Z >
(O: Group I. @:Group II * :indicates a statistically

significant difference (P<0.05).

> H. Manase
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