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(FAFN454E 8 A 120 34)

AHLOERIZI67E 7 A 3 HAAFMESREE LU
197042 7 B 55 4 W RBLERESICBOTHRE Uik,

FFOABPIIBEERBIKIChI o TNA DS, B
HIC AT HHAME & UTHEIR - FAlksbbch b
HEEREN U CHRININE T b 2 FFEIRIC D055 &0
S MEREZER LTS, Lichis CTHOBER
BIRER MR D Z NICHNT OB D ERTH D 2 DR
BFiC i RS B D378 {15, L LIFOshkREDS
METER & BEREROH 5 C &0 2EZ NS, FO
BRHECRPEIFORBERLERT S HIILEE
B EEVDREFEEHNTHAD.

B4R, FricB T 2 FEIRRO B Sk BEiF, 972
DBEFHIRESES LT b —E0 @M Tl FElkm
WMEBE—EIKRE D ETE—RBORETEFICO>V
THELESIZNTNS. EEF TR COFSHRRDH
BB OEET AT BRI HEE & IhTH
3. L LZ0HEHEFIC OO TCRFERERE TGO
BEEBSREVDDHDEBZLNTIENS L, BB+
SPESHERNVZE, ERfFicki) 5 FERR &P
k%A E DREBRRICOVTH—EDOERICELTED
FTOUN-18), FFEIIR B 3 Wi FARO WTFR—F D
MF AT 2 & fhFOMREIEMT 2 & 5 LW
EHRO REEROEESAL DO S LD HEn-
My AHLNBY, —HFHMEROHEEOREERRZE
FELBNE LTOEHEDDONS HE510, L LUEIK
DO XS BFBRRICET 3 E—REOBHETL
FUFHIRR & PAlRA & OREEGAIET 2HEET W
THhHERFICOWTORKETHD, KT O LUESE
ek 2 FERR O E—REOBHRTIET 21
E) [ ZxhdTHI L, TEERICEY 3 FERER

LFHIRR & OFEBRRICET 2 HE1019-20 & L0,
XXICEZRIRALY L& HICEEFEICEEL
RE (CCl) i k2 AaMEEF+BOT, FHRRD
E—WE OIS L U BIRR & FIlIRR & OFE
BGIC>WTEEL, EEF - SiERERS b ICHE
RRIC M RERFOERT 2 C LEREAL,
FHEFICIFHRA S FARROEERRRIZLAES
LRz VDs, SdEREERFCRIRNEERSFERE
RO LUMFEBICE D EECHEBINB CLEZRE L
25, AE CCl ick 3 BHEERZE RN THNTE
Erg-, X XIS ULEEFS JUCREEERFT
DORRFE & a5 c & & L,

=2 B F &

W LT RE 12~19kg (¥ 15.5kg) DA
% 8 A Wz, BEEFERODIC A XL CCL (1
Eic 50% A Y — 7ihiAEK E LT 4ml/kg) ZE2
HEY v 7% BOT16~20BMichic DS Ui,
WEBRIIEHKIC CCL 5L TH 51K 1 BMRICT
otc, ERFERS XICRNLS s Lichks
BIZRETHS, TRbLBRLIRLEL DI, Pk
i3 FIIR—FAlR O A TR HICBA Lic R Y 7ic & D
ERBTHENR L. O, £Y7HERR O REBRE
100mmHg @ & S OFIRIMKESH 5L D& LT
b&, By FICKXZERMFTESCNEIZIFEL T
5L FEILI, FEIRIEEY 72 FHNT GRES
Bk b Mz ER L, #EWRERKO by-pass ICRIT
Starling #EHUIC & - CIFBIIRES 40 mmHg 25,

Studies of the Control of Hepatic Circulation with Special Reference to the Hepatic
Arterial Pressure-Flow Relationships and the Interaction between Portal Venous and
Hepatic Arterial Systems in Chronically Intoxicated Dog Liver, Perfused in situ.
Hiroshi Yoshida, Department of Internal Medicine (1) (Director: Prof. J. Takeuchi),

School of Medicine, Kanazawa University.
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200 mmHg % T 20~40 mmHg & & ICpsBiIc ER
I8, FHIREDOE LV Nkl 5 IFERIDITE - FA
IREE « FABIREE - 4.5 M2 R ICRE - 8L
7o, Fh—WMORBRTRVBEETTHIT~T 0 4
#% 1.5mm) A ZERBEHIR X D FFAEOF#IEAIC
ECRALT, AEESRIREE & RRICHE - 106
Ufe, BBEENEROBRITLTHFRRE L.
EEBR T HIC I BRET RO H 7 - 5
WO IRRICE CBRARN TV A T SR L.
IS5 ICFO—EBA2 K L, HE $itads LU Azan 46
LD FEEORELMBEMICHERL, BDOIFI
DT, EREEKTHERN LD bMgETE
®LT 2 ) - VIR A TR - PR - FFEIRE D =
NENBEURFHEICLDEALL., COBEAERIF
OWIE L D ERENBNTIEEE L. BEEAR
50°C T1~2KMKEL, #ignToEHE o720b
10%+nv= ) v CEEL, 300~500 x DE X D855
WYIRAER L, BK#yY = — FuilicERiiELs &
LCHFAMEROE e AR TEEL, T—
WCIRFEEEEBR CEL L THRELAZ MER LR
LGRS THRE L,
FOomMMERICBI2MEENRIIZhEh>2¥D Lk
SCEIE LK. T18bb,

FFEIIRINEEDT (mmHg/ml/min/100 g FF) =

H

mﬁﬁ-ﬁ%m%ﬁ-ﬁ%&-%%%%%%&-ﬁ%
RIS - PIRMEEHEZhaho BEE &L
7e.

EBHIEE LTI, IEicEEHALD ELbiT
RIS ERREHT (BB 2) ©fFE s EBIFTOR
RICE SR 2HEMA12b DB IUEHEZEFTOR
BERO, BBALDOKIEIT T RTEEE ik
@ (SE) & LTEELKL.

54 =

M LUARBIBEARR: CCl 1ck3 84D
FEERF QMM RL, 20TH L MiiEEEs Lo
BIRMRIDIES A S, 2 BT S DI EARLE
BEEvLEN (B2), EALLARBIR TR
- PRI ERN 50 2 OOFICE THAL, FEHIR
TIkH 100 x OAEETHRA LK, CcOMIgELRT
BE LU FAMEROER, 2F1& b ICFBIRKED
BEIR, FFERECE KOO il - 1T, 356
ICHEE 100 2 BT O BIIRE: & FAIREE & O YA 03H &
vohic (R3)., —FMRICTE o EBERTRE
& 501 B D FBIIRE— IR A D E { DA BN
BICTEEd o (R4)., FEIRKE—FEIREE X
ORI — P IR & DB LA 5 72,

FHIRE & FFEIIRMTE & o BHEEFTo
FFRE#EM M EIZ 36.123.9(ml/min/100g F) <
Hb (F1), TR (44.9+2.2) - SpkpE=EF (48.3
+3.1) TOR#EE LB LT FEOER ALvbh
ot K5 IEBERERT7 IO THFEIREZE
FHOBRORBIRMIEDZE T+ EEmE &b s ¢
TRRLEBSDTHS. BBRFO@HIZEEFD >
b EEHEGRED S 501754 (Nos. 1:2-3-4
*5) TORET HBSIRO 720 RCERA L DD
Ths. B XD igEEF cCIIFBIROE—HE
B EEIC S LTME 85 £ 5700 5 ViR E 2
TE20, $3VRERREZELTOEY, —FEEF
TRFSRED S L2805 160mmHg OHE Tl
FEEicg L TM &2 L5 Wa NERREE LT
2. Tt b LBEEEFCRFIRMEEOEME
FEIRED LREICHHIT 20, Fidshibdk
<& 2H, EEFCTROREORNEIED LRICHK

FERE (mmHg)

BOBODERIC B 2 ERBBOHBE R HicY
5 e HITHTEIRES 100 mmHg & L7z & & DFFER

FBIRMYE (ml/min/100g FF)

A R 0 % 45 5 (mmHg/ml/min/100 g ) = L 9IKEE (mmHg) — FAMIREE (mmHg)

FAPRIISEE (ml/min/100g FF)

RCEDPTHD. O LEMEBHOENLSAB &
B6 IR ek H iigBEF cRESERF LCHM
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RHEBREEFOZzL £h S SRABETHERTH-
7z®).

FEIRED FIRIMEER Ic 36 X123 B8 |aikEE

oo PIREEMEZ 17.8+1.5 (mmHg) TH U
(1), EEF (9.520.4) - ﬁmféiﬁ (10.9+1.0)
LH~NB EHSMICEN (p<0.01), BHEERFOH
THEAMREDOA Sz 2] (Nos. 6-7) T3 $HT
DHSNILOLD 4 FUTHATRIRES L 0 & OER
ERLTVAE, ¢ OBBIREERCcOMIREELTE
&i 38.5+5.9 (ml/min/100g F¥) Th b (k1), C

YR (41.7+1.2) - 2HREERF (37.71£1.7) &
H;FL’CEM’E‘? LI B D ERAHLEDONE o
72 Ll B b 3 &5 B HEREER T O PR EAET
151 (0.457+0,091mmHg/m1/min/100gHF) (F 1)
i, EEF (0.174+0.011) - & @ % (0.213+
0.030) TOZIUCHRTEHS MK EL (p<0.05).
X7 3B MR 6 Flic B 1) 2 EIREZBICS 5
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19.2£2. )9 DNFHICA SN E D LD HFEICK
Ed ot (9<0.01), % ko OBOMIRME IO
mEEL TS, BHEEFTIZ 33.6£0.9% THD,
EEFF (6.510.6) XU SMEER (23.4+3.8)®
DTN LD DEREICKE L (p<0.05).
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EB) (%2): 4% (Nos. 1-3-6-7) TRIRmi= M9 FFIRBIEQZEICHED 5 PIIRES LU
FRZERT B IREEDZ )

FEfR—PFAR D B3 D 2 T—B kI ENT L, < OFl%k
TOFBRMEBROZE(E T/, BIHEBEF TR 25}
PR MR iC £ O FFBIIRME UL 2.422.4% B
DLtz ThEIECRASOO|E L EHEF (1.9
+0.6) - SHEEERF (2.021.2)8 LHELTH #E
FHCBEDEIHONGE D o1, Lo TEHRE
ERFCHIEEFCaMEER & BBicPIRR S EIIR
BNBIRTREERICAEDTH B EpAbhk.
K83z DERBITH B

FRARE & PAEAF M IRE & OBIfFR: 4 4] (Nos.1-
3.7-9) TEAEMFMBRELZNELL. TD4HT
DOFREHERNFZ 17.1+1.3 (mmHg) Th b, Hi#E
PASERFHISIRIE 14.821.2 Th 7. FAREZEAZE

20 -

ERORRFERRS

10

mmHg

mmHg

FRASIRE LD & 2 B2 DOEEIL 2.320.7mm
Hg ©T& b, FHIRELER IR OFBIRE & BZERT
WIRE & IZFBE LT ER U ("9, r=+0.804, p<
0.01). MI0ZFENREZENIC X0 LT OFFEIRILTT

F'WKEE PAIRMFRE, PAZEFHEFHIRE, 2% mE
O TICTFREFIREQZE B Z & L KRAITH 5.
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FEIBMREEFOFARERDOE A AR BIRE
AERNTEZ LD, 4 XTREEFCBOTHF
NENOFBIRE RO MADEET 52 &8
HonThY m, SEDABRMBIREATS SN BE
B FF CORFBIRA—FAIREI & b3 L TR b O
DEPHRIEICE S S, L LERFTOMRR T
PETHD, LHSER 50 2 BiROHMIMEICASH
BT ERNE IN TN BB, FEDQAEOARB

i

TeiE AR L 2B THEEF TR 50z BIROX
SOFBIRE—FAIRKYERC PR H LD NI
TEIED o o, —HIRHEREE R TR BRI — IR
MARERFLIOS BHShicE <, Lird 100 4§
BOXSOMEICE THUANRBLEDHLNTVS, UL
&0, AE0BYEEFTRERFCRAONENE
5 72 FFBIIRAL & PRI & DB L TWde T &Y
ShTHE. —FBERFCEBNTXLALNSELEZN
TV 5 PR—FFE IR 420205 5 U FFBIIR— T ERIRK
VAW OEERIEBINGE S o728, Thid &g

% 2. PARIMFED-—BH:ERAT S X O®RIc T 2 FAIRE, BIEMFMEIRE, FHRE
BLOFYROLFEOLES; FEIREZ 100 mmHg ICHHE.

4 % F ik E | FEkE| FERLRE aﬁiﬁgﬁiﬁﬁ BAZERT BRIk E
(mmHg) (mmHg) |(ml/min/100gfF)| /min/100gff) | =~ (mmHg)
No lmile| = jwle|x|ale] 2 (uje] = |wis| =
"1 he110.0 — 6.1 | 100 100 0 [25.025.0 0 |r.ods.0o o [14.7]8.7 —6.0
3 [18.111.9 — 6.2 100 100 0 [30.430.4 0 [3.293.290 0 [16.910.1 —6.8
6 [23.513.2 —10.3 | 100 100] 0 |41.241.2] ~ 0 [2.432.43 o ||/ | /
7 [20.213.1 — 7.1 {100 100 0 [28.031.0/ +3.0 [3.573.23 —0.34 [16.2(10.4] —5.8

K10 FFEIREZEENIC W3 2 FBIIRMEE, MR,

B KO TREIREDED)

FAZEIT #EARIE mmHg

PR mmHg oo
PRI mt/min 250
PUIRILEHEL,  mmHg,/mimin
' 300
200+
ol iiikine= ml/_minmo i
ol
FFBI IR ML B 454 mmHg,/mi /mi
' : 200
FFBANRIE mmHg 100
' [s]
CFREHIRE mmHg
- 100

[

W4 FMmE mmHg

FAZERFAEIREE, SHIE

(4 % No. 3, fFEE 430g)
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FEAERTEHNNE ORISR ST L AT
MWW DI L BZSDEDEZ LN, b OMEED
MEDELEDZLRIRBTELLRNTHAD.

FERROE—HREOHBEIC OWTREEFTRY
*’@gcg ( @iﬁ% 2)~8)17)18)27~29) b>3{’)@, Torrance‘“,
Hanson 52320, A OHITEE AL XDF% in situ
TN URFBNIRR I A By E P O F AT 5 L %
EHLTOS, L UEERICE Y 2 E—REoiEm
2T CCly It &k 3 4 XDEMBEERICENTD
LRBHEIRRIC B BRI OFEET 2 < L& 7H
LIcHR 58 O & SOREDIEPICIRIRENRY ST
WEHTH 3B,

ASEFEEHRZESIC CCLICXDER L ETZD LS
75 4 X DEBMEEN%TE 270 ARMGENEET
TN UFEIIRO E—FREDOHEEIC DN THRE Lz,
Z OBFFMFTREICH T 2 R TFOBE LB T 3
7o DICHFFIER D MHEARAE A SR EIRR L7z, F 7P
RIE E 2 & T U RIS IEDL S & PRI R Fo
FARMFREICE JIZTBEEZBRI Lic. FEicd =
FFOREREERICE LTI, LIZULIE out-flow block
TIbEF T/ —EhpE 5 ERIITEECmEESR
DERED LT IINBEROBIZCEBHAONT
B, BEOEBRPICEHcOLIRESEEBC L
Pl 1BIdBENT o, COXIUEREHTT
ZoNAEZORE TR, BIERERFOFHREEM
MBOEHIIEEN - SEBEFO TN EhE higd
% ERRDITNG, HEIFENICEROZERA SN,

o7,

FEIIRAD B BRSO EER ERFIc BT
RIBIZFEETH D D-008, ZOEFEICONTIE B
EE T SRR OVER 530, MFEOEHIiC
b &S MBEBEROZERIZEL2 B OB
EEEIBGO BEEIBHRR D-8) 15 & D bk B
s, WAL BN FIKFELILIIK CClL it kbFE
BA 7S I AR EEE 033 © SR O ELN TV 2 R EERIC
BOTHUBFBIRRO B BHERTRFOELEL S 5
B 5 A THROENH OB X B BERGRTOX
ERRFLEABLICLL, TFHBEOREE EL
SRR ER D, FEBIRRO B BERETERAEF
BIRETE G OREIMRICE B LT ANKENHD
EEDON S,

T, SEOBUEEER CHEIRE & FBRDGE
LOMEEES B &, FEIRED EFIC 2N THEIRIL
HEREIED FRBERKAILT, H20EEThl bick
U7z, coz &AFEIRE S FFEIREE S O
HBTHBE, FEBIRELER U BFEIRnZIEDTL

REROLBL LT 20505, —HESIKR
AS® OFE L ERTE LUCRUEER TORKT
i3, BHEERLZETYFIRED ERICOWTHF
BROSERSEMLTWE, Tkbb, BiEER
BN TRIEEFPRERERICS NI X SIS
JRAD B S ATMBF L bh Tl s LKt 3, T
O BEEFEEBFED A 51 b o EEIZH 5 T
0D, DK L AEREBIREOABNERICL S
HDEEFEBZ LN, [R5 RIS ERESGT
TITIE o LIEBHT - SEEEEFFOERER T3 B
ROBFOEENL LDHONTVENLTH S, i
BHEEFICA SN EROENEISHEEFTHE
Wica bh 20ic, SEEER T E RGBT
BEzN, BUEEEFCRBHEEREDhL TV
CEIVHERERHORS BT, S5, B
HEEFCRIFBRE LR O, FARE - BEFmE:
FREBEFEFLZDILULALER LTVBEREDPLE
AT ORI RO RENES L TN
LdFEZ S5NILL, Hanson 5 29, FAHS & kD
HFEINTV B LD ICEEFTO BEMEITRE SR
& UCFHREIRELE O REIERICS &5 LD
BIPHLAHTD, HEMHHTREONECIIFEIRE
BUBERT - B IRGATS & O FFRINE R OB
b UIIEHHENENOBEERRE VLS IKBbh 3
Tbhb, HEMEGRTFORALLEBEELT, F
BHREDR EH 3 3 iIcoh T, EHihE s LTEERE
278 L0 B IFEIIRESRIE S & by-pass LT,
MEBEO BRSO FFBIRE—FlkEw &£ 80
FIlR~EERA (FBRE—F#REYE 2B T
FHR~OEERASTETEIE) 7 5 FEIRIMHT
DEIEHHEMUTL BCEBEZLNS. TDLSIT
BHREFICBOTIIFERE LAE X0 & F8ki
HREOEMENKE N &, VOLINIFHRED
BB EBERTFO A S h i WER E UTRERE—F
A& i X 2 FBIIRILTEO PR~ O Fi i ds 1 DOH
FELTHEELTWEDTHA S, Xbic, BiEREE
FTRARMIBERICA NS & 5 ICFEIRE O R
- TR LU CClL OLUEREIC & 2 MEBEOEEN
BEDZEDIDHIC, FHBIRNIEE &IFRT - K
BAERTECLIMEEIN, < OFFMBIIRDFHED
s BBHRIRTEAO—RE LTEZION 5.
WINOEHBIK LS E LTS D EEMHEABRFEDON
RFBUEEFTONRAMTHEORELARE LS
DTHY, EBUHEEFCBSTLINERIEL B X 5
B, COTEABICHERTIBERDSD.

FEIRA & PR %R & OMEBRZRICDWTIE, EERF
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T DEE DS N T B ISRIE—EDERICE
LTWEND0909-18, L L DA DOTIEHERA
58 NI TREREF TRENEDHEBRRIZIEEAL
BONIBOA, MEEERF R MRS ER ST Bk
F-MRECEEIN CE2HELTNS, BiHEE
ERFiCB ) 2 FEIRSR & FIRR & OMEBFRICONWT
13,7 & Herrich 19, Dock 20 psElELE A E A
WK F /AT TER U BRIEZ 852, 30EDHIL
INTW3 Y, BHFERICE T 2FIRETEORE
EHEE LT SICEBENEH TICEY 5 ERIED
BEBo£EN 5, FEEETEAND C & {MIRE
TR E T CEBALNTEY, 2oRAICE, B
A% &0 i FFEIRIT DRIZE3), [ AFIRK OEAZE
[FEIIRFED FIIREE~ DB #HHURE D2, 18 & DR A
REINTVS, 40 % EHREEFORE TR
EHEMERZERR - GEEFXOIBLLIKES,
REBERICESL S OFHOBHEER b T iR
HEiigr&cdd0LEL 5N, Warren 5 39,
LiE® S CClL BHIRE 4 2 TIIFARE - BRI
REDTH#EE A5 ¢ &&HE LTS, COBROMIR
ETEDRRAE LTid, FEHEOERICB S THEBRE
L% 40mmHg ICE TET I FHkRD #E%
B UBAR S EMIRESTERFICL 5NTE
VW (BMEER 13.240.5, EERF 9.0%1.7, p<
0.05) T&n5 AT, FRIRED FitEicid FFREIRSR
(FIlR—ER—IF8R) © Mefghs—kinic BE LT
BEEZLNG. X5, ¥FiICONESIT, Bl
BT FEIIRER O LINREOEE»MIRE - 4
IRIVEIETUIC S KT T HEREERT - 2EERTO
ZHIERTERICRE S, MIRENFESIREZLL
MBRIC L > TEPROBEINLCELBHSHLTD
3 (7). <TOFEMSEFRERTRIZVS, FE
IREE_EF- TR S PR E_ B O B EREERT S IR IE S
R ER LT e &5, BRELFOBEDMIR
T FFERRTE O PR O B8 - %EIc X 2 b D
TR, HRS U RERESOREIRICET 5
MFEREEFDIINCLBE L ARARSNEEDNS, FE
EIFORERTIX, Z0NPOBERMEIT EDRE
»5ATD, BRANICHAT 3 MRESER LBic
SEERAEL IFIE—EICERE e 3 & 5L EFO fies
MF BT ENBLIONDY, BEEFTRER - IR
Kl EDER - DD, FRTOCO &5 I8E
VERBEEFICHTER L TOS ebic, FEks
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D—IRINISETE - L L D IFHIRBOBEHK &
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Abstract
A chronically damaged (with CCl,) dog liver was perfused in situ in order to
study 1) pressure—flow relations in the hepatic artery system and 2) the

interaction between hepatic artery and portal vein system. Data on the normal and
the acutely intoxicated (with CCly) livers were included with a view to comparison
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and contrast.

To induce the chronic liver damage, CCl, was given to the animal repeatedly for
16—20 weeks. Microscopic and acrylic resin cast studies of these livers revealed
extensive fibrosis with active mesenchymal proliferation, distortion of hepatic
architecture and increased intercommunication of hepatic artery (HA) and portal
vein (PV) branches. In these livers, hepatic artery flow (HAF) was increased
proportionately or more than the rise in hepatic artery pressure (HAP), i e,
autoregulation was not observed, whereas normal and acutely damaged livers
revealed autoregelation, as previously reported. Portal vein pressure (PVP) in the
chronically damaged liver (17.8 + SE 1.5mmHg at HAP of 100 mmHg, in 6 exp.)
was significantly higher than those in the normal (9.5 £ SE 0.4 mmHg, in 7 exp.)
and the acutely damaged (10.9 + SE 1.0 mmHg, in 5 exp.) livers, while the average
rates of portal vein flow (PVF) in these 3 groups were not significantly different.
PVP in the chronically damaged liver varied directly with HAP at a constant
PVF. A mean increase of PVP with a rise of HAP from 80 to 160 mmHg in this
chronically damaged liver (28.5 + SE 1.1%) was significantly greater compared
with that in the acutely damaged liver (19.2 & SE 2.1%). PVP in the normal
liver was not virtually changed by alterations of HAP. Wedged hepatic vein
pressure correlated well with PVP (y=+40.80, p << 0.01).

It appeared that the disappearance of autoregulation in the chronically damaged
liver reflected the impaired C(hepatic arterial) vascular response to the pressure
change and, to some extent, the shunting of arterial blood away from terminal
portions of arterioles through HA-PV communication. = The increased PVP in the
chronically damaged liver, which varied directly with HAP, could be explained by
the distorted hepatic architecture with the disarranged lobular sinusoids, although
a direct transfer of HAP to PVP through the increased HA-PV communication also
played a role for the increased PVP.
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