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Whereρ＝speeific　gravity　of　the　liver　tissue，

　　　　　　　　　　1．05

　　　　　　　λ＝the　partition　coeMcient　of　i33Xe　bet－

　　　　　　　　　　ween　liver　and　blood，0．74

　　　　　　　　　　（tissue－concentration　of　133Xeblood－concelltration　of　133Xe）

The　disappearance　rate（constant）is　determined

f・・mth・h・一（七1／・）・K－≒駐

　　Eighteen　cases　experiments　were　performed

with　the　results　that　in　every　case　the　hepatic

blood　flow　was　highe1・by　the　portal　route　than

by　the　intrahepatic　injection　route．　Mean　flow

was　125　m1．　per　min．　via　the　portal　route　and

59mL　per　100　gr．　per　min．　via　the　intrahepatic

route．

Clinical　studies：

　　Studies　were　can’ied　out　on　10　patlents　at

the　time　of　the　upper　abdominal　surgery，　e．g．

gastrectomy，　cholecystectomy．　The　patients
were　anesthetized　with　CI581，　nitrous　oxide　and

oxygen　under　the　controlled　respiration　using

respirator．　To　measure　liver　blood　flow，131Xe

（300μCi）　dissolved　ill　saline　were　illjected

serially　into　portal　vein　and　into　the　sub－

stance　of　the　liver．　The　similar　results　were

obtained．

　　The　signi且cance　of　these　studies　are　not

completely　understood　yet．　However，　if　there

is　functional　mixing　of　the　two　routes，　then

the　hepatic　blood　flow　should　l）e　equa1，
regardless　of　the　route　of　administration．　It

seems　reasonable　to　assume　that　during
portal　route　injection　the　liver　tissues　tagged

with　133Xe　are　immediately　surrounding　func－

tioning　capillaries　and　sinusoids．　After　in－

trahepatic　injection　on　the　other　hand，　the

mean　diffusion　distance　f1・om　functioning　capil－

laries　and　sinusoids　must　be　longer　in　this

situation．　Our廿ndings　suggest　that　the　portal

venous　stream　and　arterial　stream　remain
functionally　separate　as　they　perfuse　the
liver　tissue．

Summary；
　　Hepatic　blood　fiow　was　measured　in　man

and　dogs　by　determining　the　washout　curve
of　133Xe　from　the　liver．　It　was　shown　that

hepatic　blood　flow　was　greater　when　the　133Xe

was　given　by　the　portal　vein　than　when　it

was　given　by　the　intrahepatic　injection．　Thus，

133Xe　method　can　be　considered　as　a　powerful

tool　in　the　regional　hepatic　hemodynamics

study．
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　　As　organs　have　numerous　blood　pathways
and　each　pathway　has　its　own　transit　time，　a

distribution　of　transit　times　should　be　con一

sidered

gans．

sudden
include

times．

1n　studying　circulation　system　of　or－

Surface　counting　curve　obtained　by
injection　of　radioisotopic　substance

this　distribution　function　of　transit

As　we　reported　earlier　the　character一

istic　distribution　function　of　transit　times　can

be　determined　by　application　of　Z　transform

to　sudden　injection　process　and　use　of　digital

computer．　We　applied　this　analytical　method

to　the　surface　counting　curve　on　the　liver

obtai皿ed　by　sudden　injection　of　198Au　colloid

into　the　spleen　and　reported　the　results　of

analysis　of　hepatic　circulation　as　follows・
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　　In　a　normal　case，　colloidal　particles，　passing

through　the　liver，　were　extracted　4．47　percent

per　sec．（extraction　factor）．　And　extraction

ratio　by　one　passage　was　44．4　per　cent．　The

ldistribution　of　transit　times　was　similiar　to

Poisson　distribution　and　indicated　that　thel・e

is　negligble　fracton　having　transit　time　less

than　5　sec．　The　mean　transit　time　was　13．67

sec．　The　results　of　the　analysis　in　three　cases

with　cirrhosis　of　the　liver　were　reported．

　　In　the　first　case，　transit　time　ranged　widely

from　below　2　sec．　to　over　30　sec．　The　dis－

tribution　had　two　peaks，　which　suggested　dis－

tributions　of　shunt　and　sinusoidal　pathways．

The　fraction　of　transit　time　less　than　5　sec．

was　about　40　per　cent．　The　extraction　factor

was　1．55　per　cent　per　sec．　and　extrac七ion　ratio

was　16．3　per　cent　supporting　that七he　distri－

bution　of　transit　times　was　affected　by　shunt

pathways．

　　In　the　second　case　with　cirrhosis　of　the

liver，　the　transit　times　distributed　from　less

than　2．5　sec．　to　more　than　40　sec．　and　the

maximum　fraction　was　between　5．O　and　7．5　sec．

The　mean　transit　times　was　11．9　sec．　The

extraction　factor　and　the　extraoction　rat1o

were　reduced　markedly．

　　The　third　case　with　cirrhosis　of　the　liver

was　severe，　having　ascites　in　much　degree．

The　transit　times　distributed　for　the　most
part　less　than　10　sec．　and　fraction　of　less

than　5　sec．　was　more　than　50　per　cent．　The

mean　transit　time　was　6．44　sec．　in　this　case．

　　We　reported　also　that　the　intrasplenic　sud－

den　injection　of　198Au　colloid　was　helpful　for

detecting　extrahepatic　shunt　pathways，　In
nromal　case　final　level　of　hepatic　uptake　is

slightly　lower　than　the　height　of　initial　peak．

But　in　cases　having　extrahepatic　shunt，　the

final　Ievel　was　much　higher　than　the　height

of　initial　peak．　The　simultaneous　counting　on

the　Iung　and　the　head　serve　this　purpose　by

comparing　with　apPearance　of　peak　on　the
liver．
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　　The　investigation　of　blood　flow　of　the　liver

by　using　colleidal　radiogold　is　one　of　the　most

useful　examination　for　diseases　of　the　liver．

When　we　calculate　the　hepatic　blood且ow　in－

dex（Kl）from　the　liver　accumulation　curve
of　radieisotope，　the　influence　of　the　location

of　the　disease　and　method　of　physical　and

physiological　de七ection　are　problems．　To
avoid　these　miscalculation　and　infiuence　we
checked　the　external　head　curve　and　ealculated

the　circulated　blood　flow　disappearance　index

（Kb）by　plotting　it　on　the　semilogai・ithmic

graph．　We　calculated　Ti／2　from　the　slopes

and　intellcepts　of　the　components　of　the　cor－

rected　curve，　then　got　the　circulated　blood

flow　disappearance　index（Kb）and　the　hepatic

blood　fiow　index（Kl）．　In　62　cases，　Kb　was

0、347～0．122（average　O204　min．）and　Kl　was

O．347～0．079（average　O．150）．　The　compaTison

of　these　data　with　liver　scintigram　was　per－

for・med．

　　1．NothiIlg　particular　in　liver　scintigram

and　little　differ’ence　in　Kb　and　Kユ：　22　cases

（35．5％）．

　　2．Nothing　particular　in　liver　scintigram

and　large　difference　in　Kb　and　Kl：4cases
（6．4％）．

　　3．Abnormal　liver　scintigram　and　little　dif－

ference　Kb　and　Kl：17　cases　（27．5％）．

　　4．Abnormal　liver　scintigram　and　large
diffevence　Kb　and　Kl：　19　cases　（30．6％）．

　　In　Group（2）the　liver　function　tests　were

almost　all　abnormal．

　　In　Group（3）we　found　enlarged　livel・scin一
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