(R F)

ToTaEs s Ns—T TR NOFRERY
JoH U728 LW B sE A O R
— W2 MEERAEEX NI DI VT T U RARREORH—

o AEEY P B hNE EEr (I
RR R BARJIHRK* APREER* B GAB
iEAVIRE S 3 A S A L L 41y

BE T7y7wliy oy (ASGP) ik, FFHIMEBICTAET 2Z/EICREE L, BROICHIC ERAHS
N5, Zo ASGP LAFWICEMTH 5 2 A5EZ 27 © RIESBAZENL, 2 OFF~DE Y AH
DOERMER BRI L 7-. 125-Galactose-Human Serum Albumin (GHSA) & ASGP =& {4 % binding assay i
XD, MEOHEIBEKRFEETH S Z L EHEHL . EFFKRMIRNES I B 2 PIRBRFBRERIT,
Beh GHSA icxtL, r=—0.95 & RIFRBEKRGFERE TR L. EFBLUL 77 M IV BHFEES v
MZER AR5 99" Tc-GHSA 0.y, BFEFRIghERIZ DWW T, two compartment analysis # vy, 7 V75 R
"5 2—5 Ka, Ku, Tmax ZBREL .. ThHDA5 2 — 7 3B ERERFEL L, ASGP ZAMKEM L
1% 0.1 %A F OfERB THRE A HBBMRAKL Lc. kX b GHSA i1if ASGP ZAKE L ERAVR

907

ABFRETRL, FFEZIMET 2 23 v VAL LTERTH S LEZ DR

L xFC®IC

BBy v F 75 7 4 —ic X Y FFOSEEBE
BREZR 5 5 L+ 5 A%, 19554 Taplin & i
X VEAFs & v 13U-rose bengal iIZX DX UL ¥ T
&R, Bl TIKHRRE D ¥ Tc i 0
FF - BEIE 2 % ¥ VAR S h, FFEEMED
KIEAEh TV 529,

—J5, FFgicx, 77 nfES v "7 & (ASGP
LHS) OWEGRIN & BRI 5 RAKNSIE LY,

* BT ERR U AR

> ] HE=NF
b [A] A
A ORATT 4Dy AL
24 604E12 52 A
BN 1 614E4 A8 H
BIRIEERE | KBRAFSEO#SCERT 1 (8 570)

BE 7 R RS AR
) HoE

ThiafEx OFfRBTRYT 22 L3l LRICE
N80, = ASGP b ABRICEMICZ B K I
WmYiAEhs, GRESZ YV RTHEXTHES
V7B *RIEHL, hzfALEFY v
F 557 4122\ Tix Vera 5 OGS 2550
KTh BN, FEREROZX ¥V RILRRDY,
BROZERE N L CHARECERMICES L
MENICERVIAEN D L EZ Oh, FFSRELER
Rt 22 HLWERMZEHANAIL LY 5 2
LExbhB. SEbhbiid, ERxAHEs v
R ORI AR 2 & 0 ERMEZFE
AT 2nic, B xAEs 7 L ASGP %
4K D receptor assay 75 & UMz FIARAE 5.9 [E] 78
BIFBREROBPEICEL Y, ZOBREOWRBLIT
ote. i, 2V T7IVRRGALT, ShiiEdhiR
fEAT & Iz AR CERMFE L TV, ElAAHE
BRI DRX EBL LTOFRERERL
7D THRET 5.
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1) 9mTe, 1BIFH LU 15T R A PR > XY

BE#0 R ~7z X 5 iz, Imidate 57 ik b %
7 —A%Zt MLE T VT I (HSA) i, 32
By 7Y v FE®xAHES 2 (GHSA) I,
SnCle #&5LHI& LT nTc » HEAICER L 7.
GHSA o 123[ 3813, 3 — K& v (1, 3, 4, 6-tetra-
chloro-3a, 6a-diphenyl glycouril) # v T4$T-
. ZoREOBERRIXISULETH Y, Wik
5ABI% 1.5~2.5 mCi/mg GHSA ©& - 7z. GHSA
@ 1251 @313 Chloramin T #12 |2 X Y 75 7z.

(2) GHSA-ASGP Z&{&® Binding Assay

Hudgin & 0 5 125> T, GHSAL &7 7
v—2A4B SN ED SV TER T T4 =T
A BT KERANT, 7y TR O ASGP Z&4
<D¥%§3&??oit.

125.GHSA & ASGP Z %Ak binding assay i,
Hudgin & o “Assay-A #7132 #E U T, 125I-GHSA
% Fwv T, competitive radioreceptor assay {Z k. D
RE L. ¥7, membrane assay |¥7 v Tl
X v Ehrenreich & F#Y iz X v, Total micro-
some 43H| % fhi} L T[F#EIZ binding assay U 7-.
By OERIE, Lowry bOEED 2 X 4T
-7z,

() 9mTc-GHSA DFfgERAIE

EHERE, KER3S00g 23T 2—105
ml/kg {KE OFEREEE, MEVLICTRKL, E
BEEEIRL Y, 26GOF7u T —F V%
FFAEE CHAL, *"Tc-GHSA # & A#
05 BTLovrF o2 THEEE 1 RIREL,
FFOHESRE - Refldha 2 fE L7, BRI dh AR i
Fig. 1 &R T X 9 ic, ®mTc-GHSA ZEAEEZ L Y,
aFic R LT —27ic¥EL, plateau i D,
ZOBAFHCTRELT, B plateau Lz Y, H
BRICL32EHOILEH#HL. COBEAE#OR
Flor—7fEHPIX, *"Tc-GHSA 0FEALE %
RBL, Wicki BRERHELEIOEHEQIX, AR
IZR1F B *mTc-GHSA DFIEHERICE i 5 I
BT b0LEILNRD. 22T, QPX

23 % 75 (1986)

100 (%) % *mTc-GHSA D FIEIFESR T 0 fFprESR
ELTREL, fixoBERICRT 5HRERL
RE L.

@ P"Tec HFELV1BI-GHSA /) 75V Rl

BERMEMPHEEITE T ZHEEDOLE

EFRBIOFEE 7 v big, “mTc-GHSA L
125.GHSA # ZhZh 50 ng/100 g A, £ A
FRE Y FIRp G L, BRERRMMER MY 7
NOF— b Hr=RIEICEL Y 125I-GHSAD T 1/2
B, rAATREBLZ YT T RMBOREI
X D 9nTc-GHSA o T 1/2 23k, WiHEoOBRE
Rz,

(5) 99mTc-GHSA DHEMIRS

EE7y PBIUVHEEREET v bic ¥nTc-
GHSA ZH#ARX b 50 ng/100 g (AE £ 5L, #&
RERICHRER L CIllE 2 bk, SRR OB 24T
-7z,

©) Sv FFEETETFILOENE, EGHSA

DYVT 52 RBIE

v FEEIRE Y 9Tc-GHSA % Zuf#E L,
10T L DY v Fh 2 T HiRE 255 FIEE L 7.
IR T, FLEE=Z— LicT, DEESH X
ORFIRIRIC, BOBOELFEREREL, 707

W
Liver Uptake Ratio

Q
P %100

LIVER COUNTS

0 20 40
TIME (sec)

Fig. 1 Hepatic time-activity courve of 29"Tc-GHSA
injected into portal vein. P represents total
injected dose and Q represents liver uptake
dose in the first pass. Liver uptake ratio (Q/P x
100) represents the percent of liver uptake dose
to total dose.
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Plasma —:%>[ Liverlﬁ*l Extra Hepatic SpaoeJ
]
{ Kr
\

th Tmax t

Heart clearance curve Liver clearance curve

12 _ 0.693

Kd (Ku)= % -ty

Heart Ch (t)=Cjie~Kdt4 C,e~Krt

Liver Cl (t)=—Coe-Kut+Cye—Ket

Fig. 2 The analysis of heart and liver clearance of ¥mTc-GHSA by the use of two com-

partment model. Each curves were analyzed by the two compartment model,
and parameters were obtained: 99mTc-GHSA disappearance rate (Ka), residual
rate (K:), hepatic uptake rate (Ky), hepatic excretion rate (Ke) and peak time of

liver clearance curve (Tmax).

AR EEML, Fig. 2 @R Lk. Zoh#f
X EHE SO #4519 23 & 3nwT, Two compart-
ment model & L, XEHBES LV OEERK: &
FEAEHER Ke 2, B/PNZREKIZavEa—
FHEIICTERD, ThonEREHRIRLE 0=
Mo, HERE Ky, B8IOFERE K. 2R 7.
SO VT 7 v AR E— 27 ICET 58
% Tmax & L T, Ka, Ku, Tmax # 9mTc- GHSA
DIYVTTVARNTA=F L L. ®RE LTI,
7 4 A X —REEMTS » FMAE 200 g iz D-galactos-
amine 0.5~0.9 g/kg k&, MRS 1 EH 5 7% 48
BEBOL 0 FEEETVEL, *mTc-GHSA
IIVTTVANTA=FERDIE.

DEOF—2IEB X UAT A —2BHIETY
vy AT (HE GCA-90B) #H\WTiT- 7.

mr. # 3

A LvEFE—FyvESIZEY BEL 1= 1551-
GHSA () ASGP ZBH~DERNES
125-GHSA o ¥&BE % 250, 600, 900, 1,800 ng &
T S¥T, ASGPZAKE 04,15 3, 4.5 ug
L B » B o binding assay # 4T - 7. Fig. 3 i
125.GHSA BB I3\ T 458l iC binding assay
IZhnz 7z ASGP =&k &, #tdhic binding assay
12X > T ASGP Z54k L4 Lz 1%I-GHSA &
*RY. KES L7 151-GHSA i1 i% 72 ASGP 5%
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600}~ 125~ GHSA added

e _ 1800ng

?

< 400} 900ng

-

55

‘§ 600ng

<

w

I

(6]

T 200/

» / 20ng

1 2 3 4 5

ASGP—receptor added (1g)

Fig. 3 Linearity of binding between 125I-GHSA and
ASGP receptor. ASGP receptor was purified
according to the procedure of Hudgin, et all®.
As for the binding assay, competitive radio-
receptor assay was carried out according to
“Assay-A” of Hudgin, et al'3. At each amounts
of ASGP receptor (0.4-4.5 ug), the 125I-GHSA
was varied from 250-1,800 ng per incubation
of the binding assay.

bound/ free
0.3
L4 ASGP—receptor

® —--2ug
0 ——-1ng

0.2}

0.1

o<,

[} O

, ) 0~_0 bourd
10 20 30 40

x10~3cpm
Fig. 4 Scatchard plot of binding between 12I-GHSA
and ASGP receptor.

BAERICIERSIL THML, *I-GHSA » ASGP
RBE~ORFERTRMERFEEZ TR L2, ZOFE
D $ES & f#HTT 5 72 Scatchard plot % fEfl L
7z (Fig. 4). plot i ASGP Z&& Iz Vil &)
2EEOBIMED R 2REAMIE FETH L
ERLTVWEY, REVEOERLAEITER
Motz. 1PI-GHSA @ ASGP ZRE~D FEED
EEMIZD Vv T i membrane assay |2 3 W\ T 3
[FEk ic HE#B & h 7= (Fig. 5). 125I-GHSA 1 ug i

23 3% 7 £ (1986)

600

400|-

'] ~GHSA bound (ng)

0.3 0.6 0.9 1.2

microsomal protein (mg)

Fig. 5 Linearity of binding between 125I-GHSA and
microsomal protein. The rat liver was homoge-
nized and microsome was prepared according
to Ehrenreich, et al'¥. The amount of micro-
somal protein was determined as described by
Lowry, et al'®, Various amounts of microsomal
protein were added to 125I-GHSA 1 ug as
indicated on the respective curves.

r=-095

P<0.001
60

40

20

LIVER UPTAKE RATIO(%)
L]
/
L]

20 40 60 80 100
INJECTED DOSE (#g/100g B.W.)

Fig. 6 Linearity of liver uptake ratio. 9mTc-GHSA
was injected varied from 5 to 100 ug/100 g
B.W. into portal vein, and at each dose, liver
uptake ratio was measured.

microsomal protein # #i}¥ & & T binding assay L
7o %8, microsomal protein 3 1 mg PLTF o &ipH
THEMRBERE L.
(2) 9nTc-GHSA ODIFBREF L YRKL =
GHSA 0 ASGP ZR&~DERVES
REMIRANIIZ, 4D BED ¥"Tc-GHSA % #
5 UTHIE L7 fFBrER % Fig. 6 1R 7. fFBRE
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i

i |

5m 20m

L

1ih 2h

T —

Fig. 7 Serial imaging of #mTc-GHSA in the normal
rat.

1h 2h

Fig. 8 Serial imaging of *mTc-GHSA in the bile duct
ligated rat.

LIVER = e
<)
€
3
HEART
5 10 15 20 Time (min)

Fig. 9 99mTc-GHSA time-activity curves of the heart
and liver (Injected dose 50 ug/100 g B.W.).

min.

N

N
T

y=0.886x +0.333
r=0988
(p<0.001)
Injected Dose
® 5019/100gB.W.
A 75 ”
= 100 ”

123| _ GHSA Clearance Time (T V2) ; Heart

L ! 1

1 2 3 min.
18]-GHSA Clearance Time (TV4) ; Blood

Fig. 10 Relationship between the clearance T 1/2
sampling from peripheral blood and those
measuring from the heart clearance curve.
123].GHSA (50, 75 and 100 xg/100 g B.W.)
was injected intravenously, and the blood
samples were taken to measure the radio-
activities. At the same time, the heart clear-
ance curve was measured, and the each
clearance curve T 1/2 were compared.

i 5~100 ug/100 g fAE DOFHIZ I 1T 5 *mTe-
GHSA & r=—0.95 (p<0.001) & % ic #HEI L,
9mTc-GHSA 1%, BERFHICHICERShSZ
LERLK.
() 9mTc-GHSA DEREBLIUVBEERZKSY
kBT S REHROEE
9mTc-GHSA 50 pg/100 g K& %, 7 v F %HEk
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[=2]
T

H
T

y=0.807x+ 0.560
r=10.961
(p<0.001)

A hepatopathy

O normal

L L 1 1 1

2 4 6 min.
15] —GHSA Clearance Time (T}3) ; Blood

Fig. 11 Relationship between the clearance T 1/2 of
125].GHSA sampling from peripheral blood
and those of 99mTc-GHSA measuring from
the heart clearance curve. 125I-GHSA 50 ug/
100 B.W. and 99mTc-GHSA 50 1g/100 g B.W.
were injected at a time into normal and D-
galactosamine treated rats, and the blood
samples were take to measure the clearance
T 1/2 of 125]-GHSA, and were compared with
the clearance T 1/2 of 99mTc-GHSA.

®mTc—GHSA Clearance Time (T%) ; Heart

MRk VB L. EHET7 v b (Fig. 7) Tix, 28
F#B T CEMERL B, EEEZMLT
BE~OHGgLEZ DR, RWIBSHERE2A
#7 v bk (Fig. 8) Tix, Fo#HREEShTW
BR, BE~OHGIRISAT, b,
B REGROBHZRD 72,

@ P TeBLUVIFEBMGHSA HYFPIV R

RO EN

99mTc-GHSA 50 ug/100 g {5 %, EEH 7 v b
BRR L Y BEEAR, 250MOLE XOHFO 2
Y75 A% Fig. 9 1R, LBCRIT3
FHRE, BEARSEETL, —F, MRk
G BEEEE, cheigkEFELTEML, Y-
ZEFERIZ, TLwrehBALLTYL. 0
M, & BtzlofHEa@dohirofk. Z
T, 7 VT T RAEERY, BRLETREY
TR Lid, 2BI-GHSA 8 5#%, YV Fh A TH

23 % 7% (1986)

1.0 :
) 3
o
<
o{\o.
o o~
: q.:{»
=\\\J
Kd (/min) 0.5 : .:‘}
s
L<0.001- L<0.0014
™ 50 75 100
3
3 -
. .: T~
Ku (/min) 0.51 . .:g \;
i
L ¢0.01- L<o0.0014
50 75 100
*
Tmax (min) 5 . .3{_/?
Q%/
d
L<0.001- L<0.01d

50 75 100
Injected Dose (#g/100g B.-W.)

Fig. 12 Dose dependence of the 9mTc-GHSA clear-
ance. 99mTc-GHSA was injected varied from
50-100 «g/100 g B.W., and at each dose, the
parameters (Kq, Ku and Tmax were com-
pared.

BEFNLERD, BHIRE Y ERMICRML T
ZOWMNREEZE— PV <R VPIELTELZY
Y75 2T12 %, 128L.GHSA L2 VT 5w
AZHBRTI2N—HT 5 ZLIVERELTVS
(Fig. 10). ZASERE Y FIEC #5- L7z 9¥0Tc-
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Ku(/min) Tmax(min) Tmax(min)
L L .
0'8_ 16 i o o
L i \%‘
0.6} 12 . k:
L LY
L]
0.4f 8r .
L i LR
0.2+ A 4}
s r=0903 r=-0.855 r=-0.809
p<0.001 " p<0.001 | p<0.001
0.0 1 1 I 1 I 0 1 L i i 1 0 1 1 1 1 1
0 02 04 06 08 1.0 0 02 04 06 08 10 0 02 04 06 08 10 1.2
Kd (/min) Ku (/min) Kd (/min)

Fig. 13 Correlation between Ka, Ky and Tmax. 99mTc-GHSA 50 ug/100 g B.W. was

Kd (/min.)

injected into normal and D-galactosamine treated rats. The clearance param-
eters Kq, Ku and Tmax were measured, and compared each other.

Ku(/min.) Tmax (min.)

L o

1.0

0.8 |

0.6

04}

0.21-¢ r=0.857 1. r=0.875 4F r=-0683
P < 0.001 P <0.001 P<0.001
2 4 6 2 4 6 2 4 6

ASGP—receptor activities (ug/g liver)

Fig. 14 Relationship between ASGP-receptor activities and the

and ng,x).

GHSA & 125.GHSA » T1/2 31 X { —% L,
(Fig. 11), WFRE L BROMEP X IHEERLT
g izEREh3Z Bhbho .
(5) 9mTc-GHSA S Y75V R D ASGP £ &
BEHEL OB
FEI7y bZBWT, 97°Tc-GHSA 5 & %,

O::-control  ®--- hepatopathy

parameters (Kq, Ku

50, 75, 100 1g/100 g {AHE L BB S ¥ 2 HA DOIRE
Ka, Ku, Tmax % R7z (Fig. 12). 3 FiXi2EEBRA
CRERTFEE R L.

wiz, EXERBLICHEES v MBI 5, &8
EHE 0BG % Fig. 13 1RLE, BEMEED
FARERERIE Ka & Kur=40.903, Ky & Tpay 1=
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—0.855, Kg & Tmax r=—0.809 TWFh b fERR
Q1% UTFTCHEDHAEMOBEASKILL 2. &
IR L ASGP R MKIEE L o B #R % Fig. 14
IZR L7z, ASGP 274k L Kar=0.857, Ky &
r=0.875, Tmax & i3 r=—0.683 £, BOBOER
R 0.19 LUT CHABBFRBEED b7z,

v. £

b WA ORI > EEBk#REL, T
V7 7 vAShBEETRLTRRIC, 7V 77V
ZHEEL, BHMFMLKELE, WROMICKT 55k
ERD2OOFFREIVHEES B, —F, vt
TE =2t LThHIMEANFTREI N DIFIC,
ViETE— L ZOWEDORERE, veT YKL
ZDOWA O REOHBBKRICIS W TERNICK S
ha. Thbb, dr—EHEANCENTIE, —
EROVET - LT, TOWEE, WS
ETHRE LRI, HrviE, —EOWEREC
LT, L7y —$%, WRIETHESER
BRic, ToOWREOBRERT, ERBEHRTELL,
FOMBDO I VT U RAEERRIETSZ LICk
VL7 —REWET D LRAETHSD.

4+[a], GHSA o ASGP %714 & o radioreceptor
assay |2k ¥, invitro cBiF 2L ERME =
L7z kT, invivo BT 5BRFNET-7. ¥
MR -1 3 1) B 99mTc-GHSA FFfR 25 o Jll
FIZRWT, 9mTc-GHSA X, AR fi—FF—FF
BiRE WO BASRNEBIT T 22 L b, FRE
RV 772 LBy, BYFLKERORAT
LIXEBEGETH B, ZOFRERLBEREMII,
SO TRFRERBREL2ES Z LB TE,
9mTc-GHSA o i ic 3 2 E BRI D iA K 3 Fe
BEhiz.

Vera 5% 9¥mTc-GHSA h A X7 4 v 7 EF )
DERMHTICE Y, FFEHAERE | EORMLT —
Fi 6, BRI MTE & AR & R HeHE
LLTEHT2ETLVERELTVWAID S, B
WNIEARSCZAEO FHRANRERS Licon
Tix, FHED LV EEEL S LIZLTWSHE
R Y, TOEEERZHOHH TRV,

23 % 7 5 (1986)

LB, 7 V7T RADRICHAN B LRIk
HWEBET, ¥77 b IVFEEEFVICEN
T2V 77235 2 —% Kg, Ky, Tmax 3 %R
RIEMZ B L7z b D L > 7. —F, GHSA @
BREERFELFIAL T, ZRERESHICEESHK
VEIREESR, + 75 b & FFNHEA GHSA 2% 100 95558
CEREGSh2BREGEZBRI N, 27977
VARG A—FiFE L U CHRT MR & R L
b33 T Thsb. BEROBRICL YV
ARG L A MR Y X5 T 5 & & H
e BB 2 LELET, T TIRERLTWVWS
two compartment analysis THIERRETH V FH
HeEz b5, FRICERS v ®"Tc-GHSA
OPEZ, ZOZEE Y AR IR T B LIRR
ThY, P by rF I a kT, 3045
BHXLE LA A — Y &3+, EEHFO 2 B
BC/NBNEEEZ R LZOIH L, BEEEEIT
BERCRER~PEES TR Y, ZOGAFFHMK
0B ~EBITT 2REAHESL S, Zhb
D& E T HBT 5725 OFFHBEAICE T B
R - PRtz & ICBET B3I E 2 i AR
ShTRBLISBRORILET L LEX LS.
9mTc-GHSA 7 V7 7 v 2/ & UM ic ASGP & &
itk L, thofgEz L LI Lo FFREERER &
O VICBIL T, 85533 iR < B 23,
LERE L7 9Tc-GHSA ©» 7 V7 5 v Z i,
ASGP ZAAIEM 2 X b TERMICKM L TH
D, FFEREZ BT ZHEARM TR X v VAL
nYHBLEXZLNI.

V. #& B

GHSA # radioreceptor assay 7z & Rz 7 V 7
FUARIGHALT, UTo#msr 2.

1) 125[-GHSA » ASGP Z75{k 7z & Vi T Al
Hafi » o radioreceptor assay (2331 BRRET L D,
125.GHSA 75, Z&RMECXL, EBRHICHEETS
T LRI L.

2) 9mTc-GHSA o, FHIEIERICIT 5%
ROFPEIZE Y, 9"Tc-GHSA 23, i, €&
BICERDiIAEh 5 Z L &FEF LT,
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3) 12[.GHSA &, %mTc-GHSA X, Afligic,
EHICRVAENB LEZ DRI

4) 9mTc-GHSA o.f, 7 V7 7 v 258,
ASGP ZAGKIEM L —B L TEBHL 2.

PEiz XY, 9¥mTc-GHSA i, FFEam L+
Chizzx vy vHlIChBEEZ LN

E# GHSA # #ftshi-BA 2P 7 4 Vv 7 2t
FEHE LT

x #
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Summary

A New Liver Function Test Using the Asialoglycoprotein-receptor System
on the Liver Cell Membrane: II. Quantitative Evaluation
of Labeled Neoglycoprotein Clearance

Soukichi Kawa*, Hiroshi HaAzamMA**, Michimasa KoyiMA*, Yutaka NISHIYAMA*,
Midori NaAKAZAWA*, Takeo HASEGAWA*, Yoshitsugu KUBOTA**,
Koumei WASHINO**** Yutaka TASHIRO***, Yoshiko SAMESHIMA**
and Yoshimasa TANAKA¥*

* Department of Radiology, **The Third Department of Internal Medicine,
***The First Department of Physiology, Kansai Medical University
**** Nihon Medi-Physics Co., Ltd.

Asialoglycoprotein (ASGP) binds to the recep-
tors on the liver cell membrane, and is specifically
taken up by the liver and metabolized. We pro-
duced labeled neoglycoprotein (GHSA) that is
physiologically equivalent to ASGP, and quanti-
tatively examined whether its uptake by the liver
is dose-related using the following methods in
order to evaluate its usefulness as a scanning
radiopharmaceutical: 1) binding assay between
GHSA and ASGP receptors, 2) measurement of
the liver extraction ratio in the initial circulation
following administration into the portal vein, and
3) measurement of clearance in normal rats and
rats with galacosamine-induced acute liver dis-
order.

The binding assay showed a linear relationship
between the concentration of 125I-GHSA and the
amount of ASGP receptors obtained from the rat
liver. A membrane assay using 125I-GHSA and the
liver cell membrane revealed similar results.

The liver extraction ratio in the initial circula-
tion following the administration into the portal
vein of normal rabbits was highly dose-dependent
(r=—0.95 in the range of 5-100 ug GHSA).

Serial imaging of 9mTc-GHSA during two-hour
period after administration into the peripheral

blood showed specific accumulation in the liver
beginning immediately after the intravenous injec-
tion and subsequent transport mainly via the biliary
system into the small intestine in the normal rat
and mainly into the urine in the bile duct ligated
rat.

As a dynamic model of 99mTc-GHSA, its circula-
tion through the heart and liver and inactivated
release from the liver was used, and two-compart-
ment analysis was made on measurement curves
in the heart and liver to obtain clearance param-
eters. The concentration of administered 99mTc-
GHSA (50-100 «g/100 g body weight) showed a
positive linear relationship with clearance. Ad-
ministration of 50 ug/100 g body weight of 99mTc-
GHSA revealed a significant correlation (p<<0.001)
between clearance and ASGP receptor activity in
normal rats and rats with galactosamine-induced
acute liver disorder.

These results show that labeled GHSA binds
quantitatively to liver ASGP receptors and is
useful as a scanning radiopharmaceutical in eval-
uating liver functions.

Key words: Liver scintigram, Two compart-
ment model, Neoglycoprotein.
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