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Studies of the Control of Hepatic Circulation with Special Reference to Its Auto-
regulation and the Relationship between Hepatic Artery and Portal Vein System.
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fo. BRI A BHIET Acdic, ~ofY v s F PY A
(4mg/kg) #HEL0OL, 9 KBHIRLDFH
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i, PAIRE BRRO&MmERKREHAHHA L. MED
0 Hi3fgn, FFoES LERK—]T 3 L5 Ik
ELUf. FERE XOMROMFBERE, £hThom
BICBA LB EST (MP-2 B, BANETHEGL
) X VREEL . MIERICEY 2MESBTMm
MBI NEEE (FARBETESESE RM-150 &,
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(1) FEIREE BRI E & O

%9, FAIRE: # 10 mmHg (7.4~12.5 mmHg)
wEEL, FERED 100 mmHg k) 2 FEHRD
MHEEELCMEELAZEL T, Thi2EERICE
O AEEMTE XU EEMERELE Ui &1).
FEBHIR O 78I ¥4 59.3+14.2%m1/min/100
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WT, FEIRECZEEICH T 2 FEHIRNTEDET %
REMRBEHKRLUTCRRLCdDOTHD, /M3
TR, FEREZSICT 2FHRIOEELOZEE%:
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No T ﬁ:;fg g:@% ATty ED ﬂ/miﬁl%g% mmlgl}g/mgl/mﬁl/m()g}ﬂ:
1 ? 17 | 540 22 43.5 2.30
2 Q 15 | 410 15 56.1 1.78
3 Q 18 | 660 18 41.2 2.43
4 3 12 | 420 21 32.1 3.14
5 3 12 | 300 21 59.5 1.08
6 Q 18 | 550 9 52.0 1.92
7 | 8 | 15 | 465 25 101.5 0.96
8 3 9 | 345 13 59.0 1.69
9 Q 12 | 370 23 87.0 1.15
10 Q 10 | 375 22 61.5 1.58
IR EE I i & 59.3+14.2
FFEIIRESHE I BHEHT 1.80+0.36
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COMBEERL VA D E, FHHIREH80H 5 160
mmHg 121t (100% D00 35 & &, Bk
BIIK76%4INT 2 C LI 5.

(2) FAIREE & PAIR MO & & OFEES

FFEIRE% 100 mmHg ICH#RS L 72RET, PIRFE
2% 15 mmHg @ & X OFRMFE B O PRI EE
FEREL, ZhaMPRoOZENTEE L CEENE
\EhiE L (£2)., FRoOZ#EMFERY 113.1
+49.4ml/min/100g FTH D, *OFEEMEEIIL
¥ 0.18140.092 mmHg/ml/min/100 g FFC &
7. K4 RFIRE 15mmHg ©& & OFRIRMFGEE %
&L LT, £EBROMIREEENCH Y 58RMmH &
OEIHMAERR LIS DTH 5. PAROE - it
BIREMREZL. 970bb, PIROFBEZMRE
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(8 REHIL D) 72 (®4). §oT, FIRMEEREIRES LR L
3.0 THIREAEESROD, &5OEMIRED ERic>
NTRDYT 2EAESEDT (F5).
a0 S (3) IFBIRFRE FIRR D4R
m 1) FERECMRMEERICE XIZTHE
% REDS ERT 21co0T, bFSICPIRERERL
g 15 PRI ERBES T 2EAEEL, o CPIRLEE
SUAEEEICEm L 7. M6ci, FFBIRE 100 mg
10 & x QMR R R RS LT, FBIRECHT 3
PR MR OB T 28 A2 EARTR L. FH
05 WREEAS 804> 5 160 mmHg Ic_EH- (100% &) L
O 7ok &, PURMEEGIZFI8%HEIN L 7. 7 2FFT
S mubg IREEZThIC 5 BIF BRI R, FIROMES XU
5 10 15 20 25 30 3 FEOEHATE L | ERIITS 5.
F I 2) MIREQFBIRMEEGIC S XS HE MR
#2 FAIR D FLHE I 5 B ok & UM L HE I B R
E W W’ O - o
No. | #h | R FEE ~<bt7Yy 1 ml/min/100git | mmBE/mi/min/100gF
1 Q 15 410 15 59.0 0.254
2 3 12 420 21 45.3 0.331
3 3 12 300 21 183.3 0.882
4 3 15 465 25 186.7 0.080
5 3 9 345 13 132.0 0.114
6 Q 12 | 3870 23 150.0 0.100
7 Q 10 375 22 104.7 0.143
8 P 10 540 16 44 .0 0.340
FANRE:HE M 2 113.1+49.4

PR 2L HE I B HEHT

0.181+0.092



FFIEERD B B A

FED 5~30 mmHg OFFIC B TRIIREDOEIC
EOTHHBROEERIZIZEASBEINLTNT &
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A S i K9 ITFIREE BB 3 2P0k MR
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® o} .. PR SIS O bl pber BT e
M mmHg (ml/mm
5 10 150 20 %0 (4 % No. 8. 8, 10kg, FFEE 540g,
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P ZDRFTVEVDATOS. 4 RicE <
R il { SiasEeEs ICFE U TLO 2 IR B 25,
-ﬁﬁgﬁﬁﬁ 0 2la]_[oizo a5 | lol AT RIC RERBREEBC ¢/ T
o ;.:f:;‘ 2 [ bAHDE VDN, TOFTEIT “outflow
(m1/min) 0 block” &N TV 53, £DREAIC
Wom g DNTIRNE B ST AL 290,
(mmHg) [ - . ATHEFRICB LT, ERNEOBEFRLL
PR 1 1 4655 0~ TBEET b [ T gt bath aari T T hie | Taors | eh ] RESTHBHEE, DL EFMFEDO
(o FEEE AR LoF < 52105 H

(4 % No. 7. &, 15kg, FFELE 465g, ~< +7 Y v I 25%)
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wE (8EENLY)

JFaz0k %
) +4-Z0
I
i 420
i .-
ﬁ440
D . % . . .
% o 'ou;-"f:_’l—"" hll ° ¢
g-tof . °
o
¥ 20
mmHg
5 10 15 20 25 30 35
Py R E
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54 2HE XD L BRIMEEETIC A
WAHERINENDN T 205, HTOMFEE S 26
2B EIREMEEER L Td, WRET & ERR
)BT EMTERLEMELTN A, 4 RIFICET 3
RO MO EEIIERAT BRI X D73 DB
LD 25D THD, 2OHECONTREEDORE
2~08D H3p I NTH Y, —MICFFOEFER AT
HBIC, HNBEOARKRS IR, FIRBEORFE
RED I BICHET AR ORINEETE - KEHI -
{RImEE, FFERR MR OERIC & 2 FFOBER
RIEEATEAREIBIBIDiICT b &4, ALH#E
WERIhE I ZAEETHILEH I ATV
263~30) EEDPETIRMBOMMA X KD A SN
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BOHEEANT, 4 XOHBEFEZATERLC. 20
EFIS R ST B IS 30~60 5 DE VBRI TR o7
B8, WA B ER OB PE U O T ERE
7L, WWREREET o XD pl3IsF G 4 flE Eh
BRDHTH DOl EEORETE, 100 mmHg ©
FElkic B0 5 FrEbiRmf & 75 59.3+114.2ml1/
min/100 g JFcH2fz. COMFiEOMER thoWs
D8 12 B B 5 FFEIRINGE (4559 100 mmHg
DOEE) XDEpLOKREL, LD TZOMmEE
ibfhomsozh L DHBENEEERLTH S, 4
WREE 15 mmHg ic B % FilkmpiEl: 113.1+49.4
ml/min/100 g [T &H D7, EREick VFRED&E
HEDEVEFRREOTNDEIWD, FEEOMETLION
T PRI M % 8 % fth D $ie s O FAR M U & TEREIC L g
LT LREETH 2, EFZOMRMBERNEET
HEINTOEHOTN LD KRS,
Ginsburg®, Grayson193 B 13U Johnson 1"
FRBEABN, in situ Ty FO2SMES kI
PRNREED FZE Bic 3 U TR E i 73 D — @I s
ENBHCEEELTNS, X5IK, COXIBHIM
TSR EE T2 T v FPTHREBICAE
WoNBTEIED, 15 ESRICE Y 2 iR
DR IR TIC & & 220 A © PR o #E
KHEDLHOTRHBOHEEEL, £D%, An-
drews ¥, Torrance ™, Hanson ® ZFERRICET
L RBOMEEE FHL DT A T (in situ)
EROERATFREOTH D, WM SIFERRAIK
HE R OMTOREET &2 TP L T3
Condon 57 & %7, Fv v iF (FERAT) o FEIR
RICEHBMHHEO B F O FEET 32 EEHEDTH
5, LT, Torrance® &3EPIL /5B Ak
TITIEWEHA S, Schoemaker® (d4 X[ (sn situ)
DOIFEHRAK I3 EBEHESOBFRAE D ORI E
WELTH A, FBIRRCET 3E20REICDNT
HBHE, Z£OFE - RBHBEZFEIRED 60~240 mm
Hg OEHERICBNT, FElica U TMow 50 g
RaRL, FEIRE SRS FBIIR I & 02N
RERHAIE D, @ &S I ERIR FF B IR Eo
80~160 mmHg DT 2L bW THY, #
2T OEBN TR I ABE G OFEET 2 ¢
EIMETH D, Schoemaker 8 DEEICIIERL LA
12NbDTH B, 2L, BE&kickT 3IFHIRRED
HBHRHOBERFICALDONTNEED0LDH
BRI Ch D7z, Schoemaker ® 13, HOKED
Torrance ™ ZDLDREKHE PO L HEL - —K& L
THBRENEFEOEEL TS, Tibb,

nm

Schoemaker 8 {ZJFEIIR T2 FFFS RO BFBINRASICIBA
Lich=a-LEDHAELTOEY, COFETED
TA ot FEiR Torrance® SO X 75 W
MTFEIVZONILELD SR IDITENETH 3
CEDD, WRMEREDZEE2S LI UE -
BHEOREICRERZN T b Th 5. &
FBOEB T, FHRE2ERDEO TFEEXDEE
Lieds, TEBLOREON =2 - LETEZRETER
DL BEIICLTH= o — L HRDER 35
NCIE B & IcdEdic. $/, No. 4, No. 5 O
Bk, FERESEMEX D 2 Sh e EE R T
FELDZONIEEZRAMKCHEL, ZhThOE
ZHEIC LI 2 DDIE - MBI A LIRRET Uicls,
AR AENICRE DD TEUL T I LBH SN
7o (K10). L7cd3>7T, FED K & Shoemaker
8 Ok E DRI BEICEORIEFEDEDAIC LS
ERBZBZISWVODTHEZ. 4 2D in situ FAEHER
L7z Schoemaker OFEETIE, FAMEWE - Nk
IEIEDT - FHREUS - FFEIRES & O R T 25 ki
BE LG O ckewic, FBRELFOBZ QR E R
OBFBIRARL S 5LINEL DR EDTIREBEOIE
Zionkd.
10 FFEIRD 2 2ORIZ AL LD A
ST - TREB IR O Hilg

2.0 .
-3 Nod o
7] No.5 . x
E15 . x
¥ JE A
7 %

1.0 £

o
H
b
0.5 L ° *®
e
® mmHg
50 100 150 200
5 Ik E

- FFEPIRAE S X D RIE L - EicHd 4 2 ik &
X FFEh RIS AL & D Bl U /e BRic a4 2 ik &
(4 % No. 4. &, 12kg, FFEE 420g,

~= b7Vt 21%)
(4 X No. 5. &, 12kg, FFE&E 300g,
~=r7Vw + 21%)

AR RIC B ZIEE MTE & OHEEIC VTS
BERO—H|AEAHTHIZWV, 72& %13, Brauer 59
10135y MF EEHF) ©PEIRRAT ILE - g o
MRRIC DO THEN, 2D - BRI ED AP
FosETOAEICH LME LD, 2Rl TomE
(7~13 cm) TRE#MICEL MEL 2 kD75 S Righis
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DOEEHAEDONIEHRE LTS, Andrews?
b A4 R (in situ) OFIRROIE - BRI 1312
BERREL BT EAERL, R A XFFOMRRICH
BEAGORTF RS LD OhRBERRTVES, Th
K LT Condon 57 &, Fv I (EHFF) OFF
RARDE - MEBHREERHICTLY 20 @ RE2
U, PAlRRICS BT R sFEIRR L FRkicH &0
BNBELTVE, DX IKFIRDIE - EBHRIC
BLTERO—ENA LN NERE LT, Condon
5D FEBREMORKI L ARREASERLITN
B 5N ERRTN A, F/ Brauer 1 i, Pk
FRTHEODTEVMETERLETNEER ST, %
7oF T DL ILKREEFHTEMRED 0 EOvsEss
BFOFTVER BT EREDHEHICEYD, PIRD 0 A&
EOHERHPIRROE - BHRICERTEEEB X
ETLDTHBELTNSG, COXIREBIDBE
ic, Brauer1® |2 Condon 5 7 DOPFIRED 0 @& b
I 2cm BEI L TEZ & SPIRMEERNZIZ—
SBICE 5T &% A&, Condon &7 DOFRIRED 0
BEEBICOT L THROBS DO TIRZVLLIERH

LT3,

EZOEBTIE, FIRAE RSO AR/KEFTD 0
BEFFSEE ORI BERIC—-FT 5 L5, MIRED
0 HBREICEQRERBR ODI TR, ZO0 LI
BELTHE O TNTOERHT, FIROE - i
BRI T ERIRE 20, MIRMRERFIRED EF-
EIFEHAIL, HAVERFIIRED EFEL Ricinl
7o, b L, MROEEFEPIIRES EFLTHR
Eh, H30RLULARDT 2ERBA LD LN, L
Te DO THIRRICIE BRI FEHOBFREELITVE
EASERH N .

FOEBMERESHO B FIC i3 HEIIRLEEE
», FAMEYAD, HEROTIHOD, HRRE- Vv
SOOI E MBS LTV EEVb TG, FEEDRE
Bk, Fo i REgFoMEc >0tk
B U0k, FEO XD ICIFEkRIc BEHE
WBFEEL, RRICZENBALEDONRNT E &
D, FFEIIRZAD B BRI OB I T = 0 IS BETE
HOWIRED L VEERLRFEL DTN EDTELN
DEHENINS.

tu situ F1R3FEH UcFARCT, FERRER
k3% & O EBRFRE HA /R FEOD~2Z AL {73
B, WE R —EORERICE L TR, in situ OE
BTk, 2o GHBE - MR - 250
HIRG - AIEET S X OFMEOEY &L EIC
BHICBBIN L0, FOMMEROREREDOE

E3 Y, TOHEBRICELTERO—BHA 60K
NWHDOLEEZ LG, Z THOMMERDHEE G
ICOWTHNBII, i FE RO CFER - Pk
Thh—FOEE 7 EREBOEH KT A MFOME
RO FGABET 20D XWHEE BX 5150,
Bauver 5 ¥ %, 2Dk A4 XOBHIFELRNTEZ
DOFERA S LOPIRRICERBEDOHEEIC & 2 AT
WARSL, EROE CDIIFBIRED R UFEIIR
MEEFUIE AL, —HPIRER TR LFIRI
RERENLTED, 20RIIHICFSRED THEE
FARIEED EFDEC XD I L bBEL.
SREROTIRICERTHERROA LD LN L
D5, LD OBEITIIFEIRREFIRRE
DPHECHESCRELAD bOTHAD LT
3. CHIK LT Condon 5 2 [FfFv v OfHETF
ICBWTHERS 2 VIEFIROVThL—HFDEZ /2
BEENEFALTHMFTOMERDE - HigiciZiz &
AEEFNAED LN NS B30I THOER
ALEDONBICTERNC & LD, HAIEROMITIE
BOpBMERBRIIEELTNERELTN S, &S
DEFEIC L 5L, 5~30 mmHg OPFIREDHE T,
FRIRELZEE LT O HBRONEFERIZIZLAEH
2RO h 2. k2L, FIlREE 30 mmHg Pk
K EREE 2L, FEIRNEBERSOTNICHERT S
HERsAsE DN, e, FERE:S LA
5 EDOTHICPIRED & L, FIIRIOTE D
U, Lo CRElRIMEER OREICHE AT 2 AL
ALyonic. EBEOBELYED LS BEMNER
OHEBGRD S B, <7< & bMIIRROHENRRIK
BIZIERARCDOWTIRFY v OB ZROERL
7z Condon 5 2 & 121X EROKEETH 545, 4 X
O HIFT ERER% 77527 Bauer 5 O30
LHALICEIE DTS, Bauer 5DERTII,
10~154 P _L OFF i iR 0 #2718 > TR A EH 1o B
FERZREIC B 2723, ERBIGHI0ME E TR
UREWICIER L, FFEIRMTE (B 40~50cc) @
ERRBOEZ L5 LTV E, FEOERICEBY BHF
BkmEERIL, Bauer 51 Dy DL DI BEHITE
{, Condon & OZHNEFUL T3, Condon
SREEDRELE Bauer bODkEE O MBEIZE L
EB—IRCDII BRICKDONBETHAD.

FF OB/IMETRIC DU T ORFECIR S B X b
$EH (sinusoid) ZHul & L4 DIMNEY&-IER
HHRBOEET 2 EBHMONTHZRE~D, Uk
U, FFEIRREFIIRROTE OHEEBREBC D XD S
FEHEHI I BRI & V2 BRBIRIT B AT DTS
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BRI THEY. FE O BERERICENT
1Z, MIRZROHEIRBRICBIIZITIERIIEZLAESE
W BN, FFEHIRARCPIRRIC B T4/ IR
EichLDdohle. TOB, FBRED ERICK DPE
R I A S ASERE IC BN 9 B IC DV TR, IETIR
DFE L5 X CITEE AT D MBE - JRE -
FFEIRED _EFA72 & OBEMARF PR M T 08
KICEBELTOEbDEEIN S, $LEBEOER
BRI, FEIRROMIKRIC B T THEBSEET
b DEPLHT, T OEEBRIZFAO BRI
RYENEET B LICEBEITEZICLVDDLEE
hbir s,

&

HBENSEHD 4 2 OFFE Y, RAEmMETALICHE
WLUT, FERREFIRROZNZFNITEY B1E - #i
BoOENEL L UHENEROHEERBRGRIC DOV THE~.
MERO ZNFNOME - Mg OZH I ESIME
FBXUEWRERCKORIEL, BB ICEEL
1z,

BRI -0 L) IKBHIh 5.

1) MIRE# B4 % 10mmHg IK#EL, FEIRE
% 40~260 mmHg O THENIC B &, T
REZETNCH S 2 FEIRkMTE OE D% e L, BT
BIRE LRI T 2 FFORMTE OB, FERE
DB X% 80~160 mmHg DOHFET, FUIRFED LH
WK UTNTH DI, 37bn, FEIRESERT S
IO THEIRMEESTE ML, FHIRRIC ik
HEIOHFEET 2T LRI,

2) FHIREL 84 % 100 mmHg I #E#H LicE
¥, BX% 5~40 mmHg OEFHTHIRESZE L
¥, ZOBICET 2MKINTE DEEE H~ /. Pk
MFEZFNRED R L, 20 E3EhD
Lig kR U/, F70bb, PRnEESREFIRED L
FICEDTHEELAEEH LIS, 50T
BEEBHED NI, Lich>T, FRRICIIED)
PR ASEAE LIS T & SRR X e,

8) FIRMLEEBZFBIREOETIC L >TRED
RBAERT s, —FRERNEEHRIEPRED B &
Z 5~30 mmHg QR TRIRECEDICL 2T
BEAERESh O, D EOREICL D, Pk
& IR R O M B ER O BEFF 13 BBt 73 TR &
KE2EZZBLD BFWIROE BB L Ol
RIS HRRIE - JEIRE - FRRED 575 & OB
HERTFICE 20 L#EE S Q.

B

M

W DEHch, KIS, SRR BIFRN
FEAMKECER L, SR TERC ST S 0B RA
CHELRTD. IR APRCE L BAO—8iL, W39
LEE PR & (BEPIR) “FERORE, &
IR & FIIRTEER D MBS 2T (RAEEER)” XDk, - i
L, BHoBrETD (RN)-
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Abstract

The pressure-flow relations between the hepatic artery and the portal vein
system were investigated in a total of 15 dog livers, perfused with the homologous
blood by a pump oxygenator. In addition, the interaction between the te hepatic
artery and the portal vein system was also studied. The hepatic artery pressure
was successively raised in a stepwise fashion from 30 to 260 mmHg, while the
portal vein pressure was adjusted at about 10 mmHg. The changes in the portal
vein flow during the alterations of the portal vein pressure over a range of 5—40
mmHg were examined, maintaining the hepatic artery pressure constant at about
100mmHg, The pressures and flows in both the vascular systems were simultane-
ously measured by means of electro-magnetic flowmeters and electric manometers.

The results were as follows.

1) The increase rate of the hepatic artery flow ‘was less than that of the hepatic
artery pressure within a range of approximately 80—160 mmHg of the hepatic
artery pressure, indicating that the hepetic artery resistance was raised as the
hepatic artery pressure was increased. Hence, the presence of autoregulation was
demonstrated in the hepatic artery system.

2) The portal vein flow was increased proportionately or more than the rise
in the portal vein pressure, indicating that the portal vein resistance was unchang-
ed or decreased as the portal vein pressure was increased. Consequently, it was
demonsstrated that the portal vein did not autoregulate its blood flow.

3) The portal vein resistance was slightly affected by the variation of the
hepatic artery pressure. On the other hand, the hepatic artery resistance was
hardly affected by the variation of the portal vein pressure within a range of 5—
30 mmHg of the portal vein pressure.



