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Ty Tuls s xs—T T ulEs s NoSZRIEREY
JoH L7238 LW BS BB A B D B 3

—E1#
NOR HE i) * NE EE*
PR Al B
HE AR [ J iy
RET FEd* CIEAVE
e =T

omTe B X ARES L N VI X DA A — P v T ORE—

WE 5A* " FEEY
Il ZER** AEESES
I GABP RAJIERRK
Hi HBE™ HE <P

HE 7V7ufEy 3 (asialoglycoprotein: ASGP)—ASGP ZAKZZ AWTHOA A=YV 7 #1T

5, FILWFD RI BEEOF AL DWW TR L. ASGP L %{fic ASGP ZEKLEAL,

FFigIC B

VRAFNDFABEL 321z, SnCle #BTTHIL LT 9"Te 2 E#L, ERERRLZOULIC 3-AFN-4-U 2
FALT TS RUEY (3-Me-DAB) fFlES v MZBREL T, YU F /I aERLE. EERRICBT

BIFA A=Y 7T, 9mTc-Au an A RIZHNRT, BEOLZVWENESHIZ.
ER 10 mm KOfE™EYS, AEL0ar M5 2 MHBBHREKEBGHRE L THHsH,

if\:r H:Fﬁi 4 l‘—c’{)r
WIRFTR L bR —BL

7. Eiz, Ty MNFEOBES L UOIEEMO ASGP SAKESEZIEL R, R ICIRARE
HERHENEZNWZ EBHLNERD, YU F 77 LAORBENEST SNk,
UEoBEIzL Y, Te E@r AT v R 2 I X504 22—V v 2%, HALZKF RIREFEO—DIC

nBLEZLID.

L EZC®Ic

MiERE» v 7 OERMEEHIER TR, Ki
X0, vTNVEB-FF 7 F—A-N-T&F LI )a
FIENWSIEEEZL 5> TWS, Ashwell 543,
a7 RSB OREKY T AN EE L
BERIZLTVWBEZILERWELT, UTFT0HEE
FHOMICLE. Thabb, DEZVAAZOHE
BRMO L TABNBREShET YTl V3

* ElEERKEE=AH
- [ HOERE
b [l F—AE
A ARAS T4 Dy T A
Zft:604£12H2H
BikfE2A 6144 H8H
BURIEERSE © KIRAFSFOTHCEET 1 (8 570)

BEERNKREE=NE
N M gL

7 (asialoglycoprotein; ASGP) 13, SFIZHFICHER
VAREhBD. 2)ZDASGP D27 V75 v A H
Sk, HEEFERTRMICY 7 2 h—2 0 BHT 5
Zlickvz 3. 3) Zn ASGP o ¥E#iT,
FrrfRE T 3REER (L 7 F7V) LIERK
A LBV R AL b=V RAEh, VRS
h7z ASGP 1Y) YV —aBRIC XD, HLM»IZ
A REENSD. RETHB.

—J, Lee iz kb, mME7TNVT IV EHEEHR
LSRN ERES VA THE X FREL VA
79 BREREN, HBHIX, ZOXIHEZV AT,
ASGP L (i FFE 0 ZRMEIC RS LATHIRL
WIZERDIAEN B Z L RFEFA LS.

£E, bhvbhix, £ OETAVTIVIL, F
Sy h—2% REKEGSERLXAEZ VS
(galactosyl human serum albumin: GHSA) o
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9mTe MAIZER L, EEFRRALZLNCFES »

MCBELTHY Y F 77 52 ERL, FoA 2
— OV T ERE L. i, FES v MZoWnWT
i, EER X ORI O ASGP ZZAMKIEM: & Bl
ELTY Vv F 7T nbstL, 9mTc-GHSA v v
FU 750, FFRIREEE L TCOFAKICOX
Rt Lz T+ 5.

II. MREFE

(1) GHSA O&m

Lee 512 & VAR E vz Imidate 32 123 S
T, EBRBRELZIT-ok. Thbb, #77 =2
¥EY, 2243/ A bF Y T F A-1-F+-B-D-
HZ7 h—2OFIEHL, FVIRIBEICX Y
WLz bET VT > Sigmath) o, V¥
DeTI/EBIONKBOa-7I /7 EiITHy
FYV S EERR LI

(2) GHSA 1)) 99“’TC, 1251 }SJ:'U;‘ 1231 *gﬁ

GHSA o 9mTc-fE38 2 >\ Tid Benjamin & ®
EMAREICI 2L 0RMES ATV 5 039, 4
Elbhbii, SnCle #BuAE L7-FER ICHHE
nEEERELZ. Thabb, GHSA &P
0.2 M EEfei &R (pH 3.0), 100 mCi 9¥mTcO4 7§
R, 1x1073M 7 = 2L ¥ VERERHE, 1.5x107¢M
SnCle ZJHKINZ T 30 434212 ¥nTe $Zilk # #4 T
L7z, UEOBER T RTHBT TITo72. &
v—27 &7 — MEEKKEBEICX VAE LZE
#2132 95.3+0.5%, HoH A RE X 0.26~6.7 mCi/
mg ThV, aud FREA>HRIEDIHRH &
niznote, £, EHRIERT CHRFMELET
bote. 8, SERFEABIVI v b kS
NI E RIS L Lz72oiz, 100 mCi @ 9mTcOy4
WREERLZA, £ MNCERAT 2 BRIZZ 0
120 BEDLOTHREEZ BRI,

GHSA o 151883, 7 e I THEDICLY,
i, BIEHIE, 2—FFr (1,3, 4, 6-tetra-
chloro-3a, 6a-diphenyl glycouril) # F v\ T4T »
7=,

(3) 1Eik GHSA OEFEANERRICEH T S5t

U4 AE—REEMET v b, AE 190 g i2, ¥mTc

23 % 7% (1986)

B X O 1231-GHSA 200 ug Z#SH &R & W IEAL,
RFRFHIC SRR OBENEEZRIEL, 7 v F2K
SHEGRF Tt S Nz R - HEL ZHhITED B)
Xy 2 K BER O BEHEEOE & & ko, FEi#H
GHSA £ 5% 0, ENSMR L OPRIRE R IC >
EREF L.

@) 9nTc-GHSA & > F 45 5 LR

(i) EFFRRIZ, *°"Tc-GHSA * HFRL Y,
560 ug/2 mCi FEH LT, FForv 2T aeEHML
fz. ¥z, 9mTc-GHSA DOEHIMAE 1T O 29I,
fit D i 5 B 3R 5L 99mTe-Sn =2 w A K, 99mTc-
pyridoxyl-5-methyltryptophan (*mTc-PMT) o ff
YUF I T LbFERICER L, 9°mTc-GHSA o#
L HEERRET L 7.

(i) varAy—FREEET v b, FKE200gIZ,
006% 3~ AF NS AFNLTI/) TS _vEV
(3-Me-DAB) iB& Akl %, 4» AREAERS &
TR 7 v MC, EFRR X Y %9mTc-GHSA 100 ug/
035mCi #HHL, FEOELT, Cri—ia
VA—HICEVFOYVF 7T L ER LT

UEoy v 5777 0%, TVINr AT
#% GCA-90B iZ X - 7.

Table 1 Assay procedure of the ASGP-receptor ac-
tivities. The ASGP receptor activities were
obtained according to ‘““Assay-A" of Hucgin,
et all®, by use of 125I-GHSA

Assay of the ASGP—Receptor Activities

incubate the crude extract of ASGP—receptors
with excessive 125] —=GHSA in reaction mixture
(final volume of 500x1)

4
chill in ice and precipitate the labeled complex
with 500/ cold 80% Ammonium Sulfate pH 7.8

wash—out the unbound '25I—GHSA on the glass
filter
1

count the radioactivity of the labeled complex

Assay of the Nonspecific Binding of '°I—Ligand

incubate the crude extract with 125|—GHSA in
reaction mixture containing 10mM EDTA

1

same as above
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(5) ASGP ZR&FEHEDRIE

3-Me-DAB i 7 v MT2WTi, BB & FEH
o ASGP ZRETEMEZBIE L /-,

Fkix, 8#7 v FORFRE, AIRAICETL
FERERIC o BEL 72 1%, 2% triton X-100 iz X D,

BOBOOBBEFITLL T ASGP ZA K & &
e x vy I LY, Hudgin & @ Assay-A 10
iZHEL, 12I-GHSA #% Fj v~ T competitive radio-
receptor assay {2 & Y & L 7z (Table 1).

Assay TR BTy RDB DT,

1
Q) 2 |-GHSA
1 e
00 \ .
\ URN
Y _— -.__ _____--"-‘
//l S"\QM
c 0f go— =l s
81 - '/ ':7.-"\0 \\\' A
b o. m
9 I‘ p \.\BL
3 ¥ v
2o —,‘l e
O
i Injected Dose: 200 pg
01 ;’ L 1 1 1 1 J_’l/_j

0 1 2 3 4 5 6 24
Time After Injection (hr)

@ 9M1c—GHSA
Injected Dose: 200 Hg
100 Fo-,
o \. i ) . SIT FzEC
c 10
3]
2
Q
T
A
0.1 gt
5 6 24

0 1 2 3 4
Time After Injection (hr)

Fig. 1 The kinetic process of 123[-GHSA and **mTc-GHSA in rat. At the organs, Urine
(URN), Stomach (STM), Small intestine (SIT), Blood (BLD), Liver (LIV),
Large intestine (LIT) measured for periods up to 24 hours. Each plot represents

a mean of three animals.
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ASGP L 2 0ZFEOFREE RGN Ca?t KTFHET,
EDTA @ X 5 /2% v — b HICRISERICAZRES 51k
BEFIHLTO, Hagltict+5 /s &0 EDTA #
RISHEIZn%, Y # > Ko nonspecific binding %
RIE U7z, ASGP A {ATEMEIL, labeled complex
HICTEIET % MUEHEME X v 1251-GHSA o # v %
yEERD, HIHZ 7 1 mg i bRICBE
BlgYe )AL o>5 GHSARICX V£ D
L7z

© AavnRHBER

2y Bix, Lowry 505D (2 X Yl &
Lz,

m. #% R

1) 9nTc &V 1B3I-GHSA D {FAEHHE
9mTc 33 3 (f 123[-GHSA 5.4 0, 9mTc, 123]
D, EANBREY Fig. 1 IR L. MHE L, &5
BT IR FRCHERACER L. LrL, W
HORFED & OPEMBIREIC X 2238w bh, 120
13 99Tz b R CTHEHY 200 ICFIR & D SR
Ehic. FhicEy, 121 o fidh ok 5 iE
1% UTH6FERL, DA% 1281 3 R ~Pift <
N, £, RIQIZRLTHERWA, FRBOK
HHEMT 6 B4 T 3.69%, 24 Wi[H % T 22.43%
Thotz. AELY, 1280 3~V 57 ABY
RAENt, MmP~PHEH L TRy~ S h,
¥, PRBCERENBEEZ bR, —F,
9mTe ik, KRBT 2MEHNEHEDOETIZHE- T
FE L L TMBOHGHEMEYS EH L, 248:f% ik
FiEEBP~PE S h. BoREEEZ, &%
BEBCILUTTHY, BITHRLAKL LY &
MHOF LRI 0T Tixibhikr k. Ti
bb, ¥nTc i 1281 LRy, L LTHE
BRESNS LN~ S h s L Exbhik. &t
B, 9nTc L O 128 oIC IS T B HREHEMIT R
Hahizroi.

(2) 9mTc-GHSA O E{RIT{H

() fhovrF 77 afA L o ik
Figure 2-(1) X, R IVHFY v F7 I 612 fE
bh T3 ¥nTe-Sn 2w A FOHBTH 5. Sn o

23 % 7 £ (1986)

v A FIZENROMICARI L 2H, HBX
CEAfHES A T3,

Figure 2-2) ix, FFEEY > F7 77 4 — WA
Tdh 5 OTe-PMT 0 Th 5. HEAEH L VA
B Eh, K95 4 THERBAR O A 2 -
M b B, 1045 TixF e L TMEN~ER
L, FFAREmgE 5. &6, BE5H%205CiX
FoEFTizEArr@Boohninlisork.

Figure 2-(3) ¥, %mTc-GHSA 0 Tdh 5. &
ANE# L Y FFA S, LI605 £ THF AR
D OB, Fiz, 50500 5 i/NEO PG
O HHIZ L. B{iFE Sn 2 v A K& OMHER
X, AR SOEBDRABRBENENHIZLTHY,
RS hTo vy, %72, 9"Tc-PMT b
DEF, FFICEIRE 1 22Te 0Pk, ¥ 5%
PCHETTAETH Y, Liedio T, AE TR

RUDbIt 2 BKeLaRN=To Sn-coNaid (@mCl), |

Fig. 2 (1) Serial imaging of Tc-99m-Sn colloid in the
rabbit.

Rabbit : 2Kg

99m-Tc PMT (2mCi)

Fig. 2 (2) Serial imaging of Tc-99m-PMT in the
rabbit.
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Rabbit : 2.5Kg 99m-Tc GHSA

(560ug/2mCi)

Fig. 2 (3) Serial imaging of Tc-99m-GHSA in the rabbit.

10

PMT Sn-colloid  GHSA

Fig. 2 (4) Comparison of three scanning agents.

BHERME, FoRE LA A—Vr#iHT3C
ENRTET.

Figure 2-(4) 1%, VL E3EEOL v F7 5 A0
HE®R S A~ DG ERE LD TH S, A

¥ GHSA offiiieEix, Snaw A FEHRT
BEDKENLDTHBZ LERL.

(i) v MNFBIZ BT % 9"Tc-GHSA v v F

Vi

3’-Me-DAB 7 v AT i€ 81F 5 ¥mTc-GHSA
v F 55 s% Fig. 3-(1) iz Lz, FFo AIRE
B H Fig. 3-(2) L X {—%L T, E&10mm KD
EE, HAREREGRE L TED O 15,
B JEEI O BEERE, 1:24 ThH o 7.
Figure 4 i21%, #iHH% v 7 1 mg %y, Xk
SO 1 g FFBER Y Y OFIRE X CIEEEIC
B} 5 ASGP ZRMKIEMZ R Lic. IO 1 mg
ForrshbRic lgfFBERY 29 © ASGP
SZREEER, LA ERBEAT, FEEROZ
BHEEMNE EHE 27.2247.60 ng bound/mg pro-
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Fig. 3 (1) The scintigram of 3’-methyl
rat liver cancer.

(A)
] —-P<.001—1
50 Mean:27.22
S D:7.60
0 N :7
3 2 107
S 2
< a
s g 30 t
o ]
a X
® T
o £ °
e 3 20- :
¢ °
o
8 £ Mean:1.68
< 10 S D:1.98
N 7
1
!
o T
Tumor  Non—Tumor

23 % 75 (1986)

Fig. 3 (2) Macroscopic observation of rat liver cancer.

(B)
X 1000000
5] P<.001 —l
- Mean: 1984
- 4 S D:740
2 o~ N :7
33 .
< 2 1
R 3~
g2
o B
$ 3 ,- .
c & 2 !
g 2
g < .
Q 17 Mean:34
S D:40
N :7
I
Tumor  Non—Tumor

Fig. 4 The ASGP-receptor activities of tumor and non-tumor tissue in rat with liver
cancer. The ASGP-receptor activities; are shown in ng bound/mg protein (A),

and ng bound/g liver (B).

tein, 1,9844740 ng bound/g liver) & D ZE|XBARE T
dolz.

v. £ £

9mTc-GHSA ik, FFHIFRBRSEZA k% 41 L CHF#l
RBNIZERY AT h B 72 1, ¥8P 5% » phagocytosis
PFELIFan, FYvsroaLizRay,
EA~DEHIIRD 5T, 7z, FoFiERMHI
ONTHREED Y v F 7T sflFIZ L, BED
WA 2A=UNEbhic. £, oA A-ViX
30~6043 L% Tk HAFICERETH V. LHMIRE

R SPECT 07 — #REICHHE L TWB L EXD
hiz.

& X ICRA SR, v FEFEARRT I ASGP &
BAEEESRH ST, ZooEBEE TR, #
ORI L 2EI& RN 5 iclkplL <,
MmE7 7 wkEr v 7 BOBMBEBO LIS Z
LERELEY. SEMGE LFBEETVICER
WTh, FEBELE D= T2 FASHBRZRIBG
B Eh, Zhix, FAEARTPICIT 5 ASGP
SZREEEOBEERBL TS Z L EHALIIC
L7z,
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Summary

A New Liver Function Test Using the Asialoglycoprotein-receptor System
on the Liver Cell Membrane: 1. Evaluation of Liver
Imaging Using the Tc-99m-Neoglycoprotein

Yoshitsugu KuBoTA*, Michimasa KonMa**, Hiroshi HAzAMA*, Soukichi KAWA**,
Midori NAKAZAWA**, Yutaka NISHIYAMA**, Saburo NAKAGAWA**,
Toshihiko MURASE*, Hiroyasu OKUNO*, Yuji NAITOH*, Koumei WASHINO****
Takeo HASEGAWA**, Takaya SAWAMURA*, Yutaka TASHIRO***,
Yoshimasa TANAKA**, Yasuko SHIOZAKI* and Yoshiko SAMESHIMA*

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

We evaluated the validity of a new radionuclide
liver imaging method using an asialoglycoprotein
(ASGP) receptor system on the cell membrane.
Neoglycoprotein was labeled with 99mTc using
SnCl: as a reductant and administered into normal
rats and those with 3’-metyl-4-dimethylamino-
azobenzene induced liver cancer. This protein is
physiologically equivalent to ASGP and thus
binds to ASGP receptors, and is taken up by the
liver.

In the normal rats, liver images obtained with
this new method were as clear as those obtained
with 99mTc-Sn colloid. In the rats with liver cancer,

lesions (10 mm in diameter) were visualized as
accumulated defects showing a distinct contrast to
the surrounding tissues. These defects were con-
sistent with the macroscopic observations, and also
were supported by the absence of ASGP receptor
activity in lesions confirmed by measurements in
cancerous and non-cancerous areas. The results
indicate the usefulness of labeled neoglycoprotein
as radiopharmaceutical for liver RI imaging.

Key words: A sialoglycoprotein, Asialogly-
coprotein receptor, Neoglycoprotein, Liver scin-
tigram.
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