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AT ER RGBT I & 5 —BRIERAHI © - MO #ET

— FFBRIN & o L#BET —
H E R, # H W @, 8 H B &
* R FARFBREFHARARES 2
(156% : MHERBED
CRRR104£12 A 25 B2
E O EBVEHETS 5o

FRARFEROBIEIC LD ERE I I h 3B
outfow block DFERYE U 2 —HHHF 5 -~ IMic & 2 fF
EEOCEELHOMICT B0, ERUFEET-1

EEBR I :HMSDS v b OREARETHEERK -
Glisson triad ZEM¥ L, 154, 304, 604> D45
FF 5 - ¥ X CEMAFFEEM € 7 V2 ERR L, EERRE
#6045 % T ORHEBIMRERITE L1 $ER, 155005 »
IMFFRRIM & [k, BEFSMEMEEZRL 2o 303HF
5 - M3 EAHAREL AN & © BiF S INREIE %R
Licds, RETEZEDEIRMEERL 7o 60537HF S - MMM
REESARRT, FHEMX D ERICEMERL

EE 1 : 304, 6053DFAHF S - M1 « FAFFEMm
EFNLC, EWBRRE0S THEANEELHBHL T
adenosine triphosphate (ATP), energy charge
(EC) 2B L7, ZDER, 307355 ~IMITATP »
ECt i L BRERL D -7, 6053HF 5 -1l
¥, ATP«EC& bHFHMX b ERICEMERL 2,
AHERFHNT S604THF 5 - I 1 EMTARRR 1% 2485 D Ry i
TGlisson triad ABEHOHIMID & SHFF$ 5 ILHE 72 FF
MR DB AR 12,

PLomrRE» o, FHEIMTES L SN 56051,
—FFHIE S s M TR AR FHEEEZF | ERR T LD
YA L 7o BHIMICH L TBM|E MM ELFS - Mic>
WTEXOBEEITREEWRBINI

w =B

FF5 - IMlickts 2%, 1) ALK B -
MOBFED, 2) FXBUIERMIC & & 73 5 FF IR %
X BRI S -~ MOBIE”Y, BE BT 2 b00%
Vo TNSRVTN BRI S - lic EER

& AV, AR OES S & bic, FFURA
BIUFBEMCBIT 2R B FHBE (total
vascular exclusion®® §h® A Il O R554 HEHT,
FHIRECIRIEIC X AP ERARO 8 - JHEl, 2&) &b
BEICHEIRD outflow block BERE h, —BEH
REMEFS ~-MEELCZEBHE, LL, —KH
BHF D -~ MR TR ERA LR RIERE
ETOLIAHFEICEDLDTHEYY, 2T, BE
S o MO WEBEATEZHAFS ~-MEFNVES »
TR L, —BfS -Mic & AFEECREEAHS
P BT, EARFBEI & OB 21T - 7.

HELRR

AE250g —350g (B4 6 — 8:8) DM Sprague-
Dawley rats (B, 72 Vv7) ZHWI, LEFTIC
18— 24Bffl Dier (KIZEE) & L1, BEOAA
i, sodium pentobarbital (40mgkg) % BEHEN
BEL, HMEBHEROILDLENS W IIHIERSED
1 2BEBMEE Lz, & 51, FHiAicheating
pad #5E L, EBRBE®23TE 1 CiciRE L, BK
HiRY TV e Ty TTRIEHEY, REBRMEBR/NRIC
W& X, COERIFERBIETIT- 10

7 v b OLEBEMI/NIFEEMA TR - Bik%E
BH L, &%IC polyethylene tube PE50 (kKH,
RIbMVeFA9FvyY) 2BARB L, T0d
SABEKEEK (1ml1100g/hr) ZEBRHPEAL,
KBS CEEBIREZRIE L 7o EESMOMUFEY]
BATHBEL, 3, FeRBEED X CHEAUEDRE
PRI E UIBE L ©, HFZASHIZE%. Glisson triad & #F
#BIR TR & 17z pedicle D& 2B L5e2IEREL 12,
wic, TOHFEABIZEDpedicle % Glisson triad

F—U—F . BOF> -, WM, laser Doppler flowmetry, adenosine triphosphate(ATP),

energy charge(EC)
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LR IRICRIMEREL >, ERI - IET-7, AIE
i, BHEFEEEERZTRL, Student THR
ETHITFIIRIE ATV, fGREL WUTERARESD
D&l
<ERI>

LV—¥— Fv 735 —ffst PeriFlux (PF3, ~*VY
Ay F) AHOVT, FESMKRERNE Lo 7o—-7
(PF304) 2@EEL1ZEEEOT52F v /R (FE
AREAEDETER) %, FEAMBETEHEL,

FFFARERSE I 8 % SEAGERISE U 720
(1) Mkt 7o — 72HE L RI0SHEE/L S EH]
fEEFE L 7o

2) =47o%—V+ ) -HOMEMFT, FER
7213Glisson triad %W LT, LITOFEARIZE
DS -, PEMALE LS ¥,

1543 8MEE Colb: 9 - 1154 (n=8),
Is15 : FHIM1545r (n=18)

S0EMTE  Co30: 5 -[M305 (n=28),
Is30 : FHIM304r (n=8)

605 W EE Co 60: 5 - 16045 (n=8),
Is60 : FHIM605T (n=8)

(3) EMTARRRS: 60XMRIEZETTYV, HEFLSEI,

<ERIOFE>

A, FFSHER MR
JEEDT BT o0 B AR I 37 13 98.7 £ 14 . 1perfusion units

THY, FEBICHERZRID LN M- T,
WO MK (Fig.la, 1b, 1c) (&, FAM

KBrMiRi313.8+2.5%P.U. T, 9 -M$i31043 21.4=%

4.3%P.U., 204> 26.8+3.8%P.U., 304y 30.2t4.6

%P.U., 4043 30.2 £ 5.9%P.U.,504 29.7 = 5.2%

P.U., 605329.449%P.U. &, 304 % TRy

MBED S b, FOREEIREER LT,

T REER TR O T AERR M IR
15578 W B (Fig.1la) : Colb&Isl5OEAER PR
B, BREXS Y BV THRZEIED ShiEh-

too HHEER6053$% TColb 80.3+18.1%P.U., Isl5 T-

1.4%£15.9%P.U.TH - 12,

305N EE (Fig.1b) : BEREH D104, 20T
iZ, Co3088Is30& W BEFICBIFL (P<0.05) EE%
RUZT8, 3043LIBEIC TS B & Co30 & Is30IC i3 F =
BED SN - T, BHERE0SHR TCo30 76.7F
12.4%P.U., Is30 64.41+10.7%P.U.TH » 720

605y W EE (Fig.lo) : BEREH D104, 202 T
i, Cob0LIs6OIcERELEBD L - 7chs, 3048
B Ti31s60435Co60 & b BiFZMKEHREER L2 (P<
0.05), FAEMR60453% TCob0 30.8+13.8%P.U., Is60
50.9%11.2%P.U.Tdh > 1<,
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93 3% &V S ENE >N (Fig.2a, b, c)o
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»Eohic (Fig.2a, b, o
<SERI> v

KR TR, 30738 LV0TEMBICBOT, 5
I & FE A i« i O M A LicEEREERBD 12,
EIT, TAAMF-RBUCBT BERERNT B0,
UTOXRBET -7, R LREMOFERBRIET, 30
RBLY, 6053DOHAHFS I « EIMEFTY, HEETAR
R0 THEARRERE L, EbICHKEERTH
L, —85CTHREL, %B, BRETTF=VX
7 VA F FEZREL, adenosine triphosphate
(ATP), energy charge=[(ATP+12ADP)/
(ATP+ADP+AMP)] X 100% HeleaT L 72,

—7, &% OEBREICE O TEEAER% S < ICEAM
LTEESE 7 » P EFERRL, A6 R (&3
PL-30) Bk U24BEM (& 3IL52) THEANIKS:
L, 10%&&+~ <y YEE HEREBR2T-T
REENREERBEL /2.
<ERIOHER>
C. FFAE#ATP, energy charge (EC)

avio—-i# (n=6) : ATP1.65+0.23 £ mol
/g wet weight, EC55.7£3.19%,

3053 &M E (B n=8) (Fig.3a) : Co30(5 - 1130
4) ATP1.09%+0.19 xmolgww, EC52.4%+3.7%,
Is30 (FHIM3043) TDATP1.06+0.14 £ mol,gww,
EC55.1+2.3% &, 5 -MEHMAICIEREZLED
o t,

6053 EE (Bn="7)(Fig.3b) : Co60 (5 - 160
43) ATP0.41£0.19 £mol ‘gww, EC38.9%10.5%,
Is60 (BHIMB04) ATP0.71£0.19 ymolgww, EC
49.6+£4.9% &, 5 -MFEME HE®Eic (P<0.00)
BEERL T,

D. R ORBEENFTR
HE#EIC & 2HF4AMET R 12, 155 M8 (Cols,
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[s15) B L U305EWEE (Co30, Is30) Tid, 6 EFE
4RSI & SIS I E AR 1,
BOSTEMERICB VT, 6 Ktk [s60I1CHEHF O
Rigia<, 24B5R% 1s60 (Fig.4a) TidGlisson&
FIcEEBEHSED oo, 6 FHfE#Co60 (Fig.4b)
T3, FOBROFERICEHTE S - MAARMED 54,
24B5[E1#Co60 (Fig.4c) Tid, GlissonFHE I D&
TR T % &\ S ARG S AP HERT D BEFE AR 1
FHohis,

Fig.4a Is60 (FHIM6043) D24ksMHIAAEMMETAERHR

Fig.4b Co60 (% - 1f1605Y) o 6 FfE M %ATAMHT R
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EE, FEFEN BT 285k, DRITRUR
WEME L TOR &S RREBM A FEEERIC
%t U T hepatic vascular exclusion (HVE) F
BP0, ANAERPEICHLCFURTSETS
TW3, LA»L, BIRMITEE P FERAIEERE Lk b
AL MITEN, o0, FoRs - RiRiEc
L AF#IROEE - Bz, BB ~MAEEET
BEBRUERSATVS, TOLIHiT, & HHEHLT
FUIRFOBBILERIC K D, Mfuc—RH S -IM%EE
UCAEERELTVWALEL ONBD, —HIIEES -
MENRE LAFRIERICEDLTHODY, K12
MBRAEATREBV, £IT, S --MHBHFREEICE
DEHINDOMEERIZTHICERER>T, TOER
HI R %17 » 12,

FLED S -7, FHTERBBOE/L» S
MENCTIE o720, FARRD -, TROLBRES ~MD
S HARE CEEAELT 2 C LHTFRENh, BHF
5 [MEFNVEEHRL, HhBRBLHEBEICT S0
IKERHEFEZIT -7, & 5IT, HANKHFS -MT
REBEINIHBROZEREY GES - XK
D #IR & 5 -» MRIBOFBIROER) DELELE
BTE3WILLAEAZEICBVT, 5 -MOER
’Eﬁ") 1o

FRREIMIC 81 2 3, BIMME DS DI & 38
L MRHER%ICEC 2 BARMFICS T Sh3,
FRAERR I ORIE 12, BN — AR B 28/
EREEOEE LA AEELKEEL L THVWLhTL
39, o -McBVTHEROEESEZ - TV 3B

(51D

Z L0 FP &N, laser Doppler flowmetrylc & 3
FFAERS IR D BITE X 1T - 720

BN ORIE ICIZ, EOMES, MM, real
time¥EA» & laser Doppler flowmetry bSSEERE
CItBRARICE BV o h, Ht20~40% O FEHE
TREZOHEMEB—ELSWBELRIES hTV3EY,

T OEBRIMIFFEICH T 2RI O s mst & 13.8
£2.5% (%P.U.x SD) id, EROBELRBOR
BAM¥BohTws, L, laser Doppler flow-
metryiZ & 3—FFHT 9 - [ O FFKERIMARHEIE 1= B4
AHERL L, D o MHic b FFKE &R MM §E A520~30%
(%P.U.) LERBHBOEELTVIERERIZ,
#IRD outflow block Hicid, FIIROSER L THH
BLzy, FBROMASEFE O 2MITHBICRS
TELEALNI®, &5iT, FIRER OB »
5305E89 3 £ T3, MMAGER IO IcHMMmL
TWBH, Thbdd - MEARDFRIRDOEHAET L,
5 - AT & 0 FFRIAR O M A N3 2 RIB%E R L T
WBbDEEZL LN,

%72, BAFBOMBORSH LWHMET 5 &, 155
EWVSERBITE, ) -MEMEME bRBFZMADOE
WMERLIH, 302ciEsE, 5 -MTIREHOMHM
EEPHEM L DEL, 302TidD 11013 5 HEHM &
DEEFEOEEIIBVWEEL SN, LL, 603D -
M3, BARXPOMHEMIIEALEALNT, B
& 8L HICHEDO R WHEMEHE L T2 PWKE
MBRBI NI,

—%, WEBRER, S ~MPiREED 7 ~
BEIBEE TIET LA, AR - MFcERME
DO—EBM pooling &, FERIMEBROB/D BRER &
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NkEREEZI DN, COERBTIR, 5 - X
~OMBERE L7, PEMRECET OBE I,
5 -MMAEELBFORMIHPA L TVELDEELD
h, 5 -MRBHEL BHEERETERSOEET
RT3, WHFFS - MORHEER B & 0% O
AERLULET, PHBIRECEKT IC & 2 EBER
DBRIZTIED - MXKIEHF B & CHuSE~OREE SR
BT INENEEbDERbN, LL, F#k
OEWHRIRE ILECLICEEL TV AEEL S, Bl
i OFFAEBIMM~ O WIBH L EL S,

FoBRMEMMicB\WT, FEBOATPREPCEnergy
Chargeid, FFDviability gL LD 5 5 T &
EEhTVW3", ZZTHS -IMORBETDOZE(L
2HET 57, ATP « ECOBIERIT- 710 EBXD
WE LR LT®, FHETOATP-ECOa v ta—
JViEZ, ATP1.65%0.23 © mol/gww, EC55.7=+
3.1% LIEMEER LI, LML, Wongb5dSD5 » b
DFIicBWT, BEEE I o= 574~k 3
RIEZTV, 3 v o= ETATP1.220.3 £ mol
/gww, EC56t 6 %6 &L, FFo+~E Y % —
FBEIUREDOATICBTZF 7 =y 72 0BWVWERE
EERLTVAEY, SEIOEBERSEROEHIC X
AHDELEZ LN,

B O MR AIE ORERD 513, 30EMEEITIRS -
MoK HEM & b MFOBRIBEHSEL, =2 F—KE
ETbLOBEFLEERT I EBTFRIE LA, ATP
i+ ECHEICERERA SN ot, TDT &,
RRIM T & B I BV TS ERL, 5 -
fMéDMmmMMENRE LoD EEZL S, 60533
BT, MAREICBIBEREAKL, ATPHE
BLUECHEO™EE S, 5 -MMIFFHIM & » B ®ITE
EERL, Mk BEOMENBD SO, ¥,
04UT DS ~MTiF, MEBEFNCIIFHTELIEZS
SNk o128, 605305 - M TId, BAEM24KL®
D TGlisson triad AEOMID A HERET 5 &
W S R DB AR Shiz, ORI,
JLE S Vi &k 0 HE S W TRl L AT -
MEFVTEDONIMBIFTRLLA—-TH 5, C
DER LD, 603 Lo IREN 2, iR
FEREERR, 5 - MRMENRALEM: & 723 T &ARE
ENBA, I - [M1605 D BIARE 23 FE AN %E S 5
KEIE L TW3 Z &id, FFicpooling & fu /- Mk %K
PORMHLTOVE I EEMBRLTEY, HBREE
L2 H—DERBETILHBLBEAT, BN 3R
BET3LEZIONN, £7:, kanazawab i3, ~°
)V VBT T S ic V- hF—F U EROT B
RIERAT 5 - ME/ER L - KR T, 6092% TIRERK
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I > EWILAMBREROBRIBEDF A ) v bA LR
3, LHL, FETIRRZEOREORKEMEL S, K
outflow blockdic FIRASHHEE &2, 3) HF
BROMMHBREE NS, TOkd, FFHEMETEL
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TH %, ARIOKBRYIAATIE, FFEMTMRIcRKE
LEh36030RKMTS, —RKRHIFS - TIRATHE
HEELIELRIEI I EPRBEIN, Thill, P
FMERICIE, FRRMZ T TR, TS -MicbFEs
EEL, TRALHS - MikE#EY 2 TRSHFEEE
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Temporary segmental hepatic congestion due to hepatic venous
occlusion —Compared with segmental hepatic ischemia—

Masao Mori, Akinori Sasada and Masayoshi Okada
Second Department of Surgery, Kobe Uriversity School of Medicine
ABSTRACT

Surgical manipulation of liver accidentally causes outflow block of hepatic vein, and
consequently temporary hepatic congestion arises. The purpose of this study was to evaluate
hepatic injury due to temporary hepatic congestion.

Experiment I

Segmental hepatic congestion and ischemia were produced by 15, 30 or 60min clamping of
hepatic vein and Glisson triad in the left lateral hepatic lobe in rats. Hepatic tissue blood
flow (HTBF) was measured during pre-clamp, clamp and 60min after declamp. Result ;
HTBF of 15min congestion well recovered in reperfusion period as will as that of 15min
ischemia. HTBF of 30min congestion in early phase of reperfusion showed significantly better
recovery than that of 30min ischemia, but HTBF in late phase of reperfusion showed no
significant difference between 30min congestion and 30min ischemia. HTBF of 60min
congestion during reperfusion showed little recovery, and in middle-late phase of reperfusion
1t was significantly lower than that of 60min ischemia.

Experiment I :

By the same method of experiment I, 30min or 60min segmental congestion and ischemia
models were made. At the point of 60min after declamp, the left lateral lobe of the rat’s
liver was removed, and concentration of adenine nuclectides was measured. Adenosine
triphosphate (ATP) and energy charge (EC) were investigated. Result ; There was no
significant difference of ATP and EC between 30min congestion and 30min ischemia, ATP and
EC in 60min congestion were significantly lower than those in 60min ischemia.

At the point of 24hr reperfusion 60 congestion, histological findngs showed massive cell
necrosis only except peri-Glisson triad area.

These results demonstrate that 60min hepatic congestion induces non-recoverable change of
liver, although 60min is the safe time for ischemia. Therefore, we should take more
precaution to avoid hepatic congestion which is usually belittled, compared with hepatic
ischemia.
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