(B iRE)
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FFABE R B2 BT B ® " Tc-DTPA-galactosyl-
serum-albumin (GSA) ? &R H

KE B

M E=*

(PN 1 S
B mps* tEgE IESC*

KR —EY mEE izt
(=11 7N S R A

EE 100IoMEIMEEEEEZ SR E LT ¥ Tc-GSA (fihBhfEls X ORFHERERIIC O TH M BRE < 7

A= LI BGET L, F, g koGl A A .

MABNLRD A5 2 — 5 THh 5 HHIS (TFEZEREC

13 0.814-0.05, JENFMIZ BT 0.64--0.10, HFEZKD S5 2 — % T 5 LHLIS (XFiZ 8 < 0.79+0.04,
JENFEARET0.914£0.06 TH D, Wi&E b 2HMICHEEI RS hic, 2av =t AV FETFALRHV
WO SRR (Kan) 3 X OSHEIUR S (Kn) 2350 & P28 3 X ORI A RECA 8 2 A R &

HHIS5 % Kai, LHL1S & Ky i 47 B/ HIBAA B Btz 99mTe-GSA & R D NFBEHESHAF & o [Hic
b RAF B A e fo s, 99MTe-HSA o HIHMINR,/FeRF it & DEWCII A B o B2 VR S g ds - 7.
F7c, GSA TIRRUFCHFIEAEBO ., Db b 9mTe-GSA if> v 5 7 5 7 4 (35E K DFFEERESHM & 12

Y75 % IUHEIY 5 L OBERBINTAFIM L & LTllifs S i .

L @FLolc

R o#EIC &b 7w, GERO B LRI
FERAICINZ, & 0 IERE FFALFE S 5 v AT
HEDIRIE & 72 % REHRERTEA I ok b AL T %
1968 4 (=, Morell, Ashwell &,V (2 X - CFo 7
27 vk |1 (asialoglycoprotein: ASGP) (23}
% 245 K (ASGP receptor: ASGPR) 7> H v /2 &
Il RZHEETBEFRE TR 570,
ASGP o il h BB AT HERE & S+ 2 FREE & L C
HH &AL T2, 3E4E, Stadalnik ¢ 13 ASGPR
RSB LRFCHR VA SN S A& N, Galacto-
syl-Neoglycoalbumin (NGA), # BH3g L49, A%

RS (3T DNE S Ve S0 R 8 <3

¥ Ivi] PAES €

Zh 4T H 3N

R c4F L ILH

PIRIEE R L LRtk 6 £ 2 TH (& 090)
Je RA Aot

K ¥ B -

(BpR=f 30: 217-224, 1993)

Moix#s7 bone M7 r7 vy Fur
YhYT I SRR T 2 2 F 7 4 (MTe-GSA:
LA GSA) 33 0 LA FFHERE & X < AHBA T
LZENY TR, FRBBEOTHREHET D
TREIL ) 92 LVERITH L 2 LG LT
V3™,

bivb vk BEEC GSA x v hET
O RFRERERE L o M B B X O 99 Te- AL 7 v
7 3 » (mTc-HSA: LLF HSA) # lvwTH 6 h
7o, FRAIRFILF R & ORI R IC B+ 5 faig &
DHBIC > W TR E T o720 THRET 5.

1. ¥R&EIUVHE

L R

1990 4 8 H X v 10 H & T, b KM%
Begs A EHC AR L7z 10 4 o BB 3 ic %t U CiifT
Ahi 1l oRELZSRE Lz, EFAEE M4
B, etk 6 15, FIIEM T 66.2 5% T H oo, iE
BloONFRIZFFIES 3 6, FFPEES 3 6, MARE
JUESE 4 4 T & - 7z (Table 1),

Presented by Medical*Online



218 EE#®

2. K &k

SHUPEARE 12 T 185 MBq/ml ¢ 9mTc-GSA %
BHEAR L V S0EFRE L, SRERIEICEE L
Ho=hrA5%HnTl 77— 1 ZLT60
KMoF—4% (64x64 <V v 2) 2 INEL, £
D%, 17Lv—0200Z L, 205BDA4 A=Y
(64x64 = LY v 7 2) DWELFT-72. T D,
SHT LA A — T LIGE Lz, 20 53 0B
EF— 2 INE 2 KT LEE | 277205,
60 =5 v 7 360 £ J5 [ > & @ SPECT 5 — #
(128x128 v LY v 7 ) BUNEE, 74 L& — KA
v 7FuT g ik AEEA A=V EER
Lifes

HSA (L Tix, GSA L8 9.6 HkR

Table 1 List of patients studied

No. Age Sex Clinical diagnosis cihlﬁlgls-is

1. 57 F Portal hypertension I

2. 42 M Portal hypertension +

3. 53 M Portal hypertension +

4. 66 F Portal hypertension -+

5. 66 M Liver tumor .

6. 175 M Liver tumor =

7. 48 F Liver tumor —

8. 72 F Upper biliary tumor —

9. 63 F Upper biliary tumor =
10. 7 F Upper biliary tumor =

L5 LHL15=L15/(H15+L15)
HH15 =H15/H3
H3 H15

— 1 time

a) HH15, LHL15

30 % 2 £ (1993)

FBWTHRE%Z 77, HSA % 740 MBq #
L, 1l7v—a1®ZL, 0T —45 (64x64
< Yy R) BIREL, 0% 2 BE%ICHTE
o O ERRER (256x256 v LY v 7 2), BED
GSA L33 [al & {4 T SPECT ¥ — # DU L AL
Hliz T SPECT A # — U #{ER L 7=,

EEIET AL F—RAEMEE= Y 2 — 4 2 H
F LI =5 LR GSA-602A) & A
W, F=2IER L B EEFER Ea
— & 3% (GSA-550U) % f v 7-.

3. F—snl

GSA # HHnTELRIA £ =Y iDL A&
L g 2 BB A B L, AR KR
FHEE &R (Time Activity Curve: PL F TAC) # {§
L, UTD 7 x—22HH L.

1) DHEERED 3MEICR+ 5 IS MED R
HH15=H15/H3

2) 15 4#%0 (L (4 L)} o3 2 8F (L)
O R : LHLI5=L15/(H15+L15) (Fig. 1a)

3) LDTAC LYY 23—t b7 0497
¢ X YRS O TERIEE : Ky, Kaz

4) FFTAC ot 03B 7 « v 7«
v IR & 0 R TP EFERREL : Ko, (Fig. 1b)

4. £{tFRFBRERE

PERFEl S T X F B AE R B0 2 h T ICG
15 43 % i B (ICGR15) (%), 1CG ifin ¥ K #

Kt

[Piasma }—{Civer]
Ku

t Kio

L
T1/2 time T1/2 time
heart clearance curve liver uptake curve

Heart CI(t)=Cre ™'+ Cse ™4t Liver uptake (t)=Co(1—e K!;

_ In2 _ 069
K (KO= 12 = T2

b) heart clearance curve : Kui, Kn2
liver uptake curve : Ki

Fig. 1 Methods of scintigraphic data analysis. a: HH1S, LHLI1S, b: K1, KHz, and Ky,
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(KICG) (min~!), 7 17 3 o f#i (ALB) (g/d/), 7
v br e UEER (PT) (SEC), ~ 75 2F L 5
A b (HPT) (%) & L, GSA o%HH 7 4
— & L OAEBICHS> W THRE L 7.

5. ¥mTc-HSA 2 AW -F— Y12

1) Hepatic Perfusion Index: HPI

I, B, McRmfoBosigesREL, 5
fz TAC X 0 9IRIFFESR O AT ML ¥R 12313 5 [AF
BRI S (Ar) +FIAR LSRR 5> (Pu)] (2335
PR L 5 5K 5> (Pu) b % Sapper & o> 510 (2 3
3% HPI=Pr/(A,+Pr) & L THH L.

Table 2 Results of scintigraphic parameters with
99mTc-GSA
non-LC LC Total
Index g7y (n=4) (n=11)
HHI5 0.64?:0.10 O.SIiIO.OS 0.70+£0.12
[T ]
LHL15 0.9140.06 0,79jl;0.04 0.86+4-0.08
! *k
KH; 0.32|i0.06 0.2240.04 0.284-0.08
* o |
KH:2 0.018?:0.009 0.012j';0.004 0.0164-0.008
——n.s.
KL 0.18+40.02 0.164-0.03
R

0.144-0.01
3 1l

Meanis.l;., *. 15<0.05, "‘*7:‘;<0.02, n.s.: not
significant, LC: liver cirrhosis

219

2) Hepatic Uptake Score: HUS

9mTc-HSA #5.% 2 g & AT, L, ~Sv 2
75 KE L TRiICBELMEREFBRELR. Y
N BEBIELIZ Ny 72759 K (Cre) 2L
Bl 7o D HTRE (Cr) (2% % AFUHRE (Co) D I,
HUS=(Cy,—Cqg )/(Cii—Chra), % FMEEKD X5
A—& L LTHEHLEW,

6. HSA 4 k7' GSA OFF#iHAED Lk
FFRREER B, FEEERIC W TEhEh,
GSA B XU HSA # W fflEo i HgE ic>w»
TH# L. GSA o4 2 — i 15 R ORTHE%
Hv, HSA £ 2 — U3 2 %o w4z H
Wi, FFREERES <z CT 2 5%ic, GSA, HSA
# SPECT fgic X 5 RN KB HHAEIC >\ T

gL 7.

FIEER TR TR L EERETRL, FEE
WX Student t-test # F{\v T, fEBREK 0.05 LLF
PREELHE L.

m. # B

1. HHI5 % & ¢ LHL15

£EfHlo HHIS 13 0.70+£0.12 (n=11) <, JERF
W E BT 0.64+0.10 (n=7), FFEE#H < 0.81+
005 (n=4) L FFHEH TRARICH WAL R L.

LHL15
HH15 y=-1.2x+1.04 1 10 y=2.3x+0.5
T r=-0.77 (n=11) 1 r=074n=11
<0.02 1 p<o02
0.8 o P
. 0.8+
0.6
0.6
0.4 0.
tled 0.2
0 T 1 T T 0 | T T
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3
Ku1 (/min) KL (/min)

Fig. 2 Correlation of KH; with HHI1S, and of Ky, with LHLI1S. @ : non liver cirrhosis,

O: liver cirrhosis
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Table 3 Correlation of scintigraphic parameters with 99mTc-GSA with
conventional laboratory tests and parameters with 99mTc-HSA
ICGRI5 KICG ALB PT HPT HPI HUS
Index
n 10 10 11 11 b 11 11

 HHIS r 0.707* —0.682  —0.684*  0.575 0.562 0.022 0.172
LHL1S r —0.781** 0.741* 0.680* —0.668* 0.624 0.101 0.242
KH; r —0.700* 0.833** 0.276 -0.536 0.478 0.148 0.645
KH2 r —0.570 0.591 0.651 -0.518 0.409 —0.177 0.240
r —0.725** 0.589 0.738** —0.749** 0.694* 0.311 0.279

Kr,

HUS: hepatice uptake score

M Tc-GSA
5 min

99m Tc-GSA
15 min

99m Te - HSA
2h

non-LC

n: number of patients,ﬂr: correlation coefficient, *: p<0.05, **: p<0.02, HPI: hepatic perfusion index,

LC

Fig. 3 Hepatic scintigrams with mTc-GSA and ?9mTc-HSA.

4 i fflo> LHL15 (3 0.86+0.08 (n=11) <, JERF
WERET 0.91+0.06 (n=7), FFRIZEETIE 0.79+
0.04 (n=4) T& H HHIS L (3 ¥ ICFMiERE R
BEIKf#E % 55k L 7z (Table 2).

2. Kui, K2 50T KL

24EF 0 Kur (1 0.28-£0.08 (n=11) ¢, JEAFH

T 0.3240.06 (n=7), FFIZERET 0.22:40.04
(n=4) FAR CHBEICEE R L. £/,

EF O Kaz (3 0.01640.008 (n—=11) ©, J:fFhi
BRE AR CHEEGRO Lol —hR
JEF O Ki, (1 0.16:£0.03 (n=11), | i fifi 2§ T
0.18+0.02 (n=7), fif fifi 25 i  0.14 +0.01 (n—4)
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¥mTc-HSA
SPECT

39mTc-GSA
SPECT

Fig. 4 Images by CT scan (left), 9mTc-HSA SPECT (middle), and 2°Tc-GSA SPECT
(right) in a patient with hepatocellular carcinoma. Thearrowsindicate the location

of the hepatocellular carcinoma.

T, PR T IR R I LA E IR fE &
75 L7z (Table 2).
3. HHI15 & Kui, LHL15 & Ki 0486
HHI5 & Km Lo flic r=—0.77 (n=11) nF
HEOMMB % @Bz, £7-, LHLIS ¢ Ky L nfd

iz r=0.74 (n=11) 0 FE DA % B /- (Fig. 2).

4. £{E¥HFHETR LT P Tc-HSA
INT A—4 LOEMY

HHI15 i3 ICGR15 (%) & o f§lic r=0.707 (n=
10), ALB * oftlic r=—0.684 (n=11) » 5 F »
% w7, LHLIS i3 ICGRI5 L o ic r=
—0.781 (n=10), KICG & o i ic r=0.741 (n=
10), ALB & o ffic r=0.680 (n=11), PT L »fic
r=—0.668 (n=11) » F E0HBELEH~. Km i
ICGRI15 & o[ ic r=—0.700 (n=10), [f £ ic
KICG * ofific r=0.833 (n=10) nF E 0%
Wb,

Kz it WTFholFL b HHE R A bkro
7-. Ku i3 ICGRI5 t offlic r=—0.725 (n=10),
ALB ! of#ic r=0.738 (n=11), PT  r=—0.749
(n=11) % 7z, HPT r offic r=0.694 (n=11) »
FNENEEOHBEEZED. LhL GSA o ff
i A ¥ & HSA X vsk»7- HPI, HUS L of
A EOMBE L 15 b - 7= (Table 3),

5. 9mTc-GSA 35 & ¥F 99mTc-HSA [2 & B4 4

-y

JEFFIBER] <13 GSA (33544 5 4> T3 EHF

CHERE L, 155 CHLORIEED b h - 7e.

¥ 72 2 B0 HSA A x — ¥ Tl L ORFA
FEFRFCHB S, FFEEER T GSA
BES IS HTHLLT— ko BESED LA,
FFig~ DERGBIE # SRy T RSB S hic. —4,
2 B HSA £ 2 — YTk i 7 — ikt LIF
MHAME T+ 5T R L L TR&E Rz (Fig. 3).

FF AR AE B IC 3513 5 i 3 > SPECT 4 2 — ¥
O I IEEIALE & b /KIERE LTI &
., GSA i X % SPECT #ix HSA »zh L Mk
L THXRIBGO R A X v 8T & - 7z (Fig. 4).

IV. £ 8

FFRE X VW hoFgEE v b BMEF T
EEIBT s LR LL, ThETLAR
FHETHRIFENRTE L2, FoOBRENME WD
# 45 Tt CT, Echo, &%\ i3 MRI & ¥ 0%
BLETH B, —HRRNERAAER Yy v
F 75 7 4 IRFHE L ARFIC, BRI R O/
SEFEB Y 2 SO L 72 FF o SR B AR BRI TS A8
N HThoFMFEcR A VWEard 5. 29
Wolz B ohECIcLbBEA LY AV fiF
TR TER10, GSA Itk 5 Fv o F
75 7 4 3fFfEO L+ 7% — (ASGPR) # A+ L
THFHEZ AT D &) HTREa1RD Y, Fcihf
ik L LT RS TERYD. RERIHOHRE
WMok L LT, THESEF/ (O+HPR
(Receptor Index) 2 X % ¥ 3 T B 7w A0 2 4%
LTI, Zo%E 2/, & 3 HEARBRO®R
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LT L M HAROIFE L L To HHIS, FFiRE
ROFHE L LT LHLIS 2% [ F oo BF # 68 37
it L LTHE IR TSI, Fi@3nicd
Bossuyt20), Galli2D & (2 & Y Bk & 75 T bR
ShT&7. SEobhbhofER L HHIS £
U8 LHLIS PR S X UM ER TR EE
AoREh, MEOMICHERErERTH S Z L
NHER S,

£, b7V 7502 LTHEM LA Km &
HHI5 iz i3 # A # h r=—0.77, K, & LHLI15
Loficy =074 L F Eis B RS,
& 51z Ka, Ki, HH15, LHL1S # JEAFI 28,
SRR O 2B THET 2 L nwTho T 2 —
FERACTL 2REICEEEZE0 b 2 ENELL
. ThbofERE X 0, HHIS @iihlkRo
By LT, %7, LHLIS 3AFIREROME L L
THHRE R T 5 35 A — 5 ThH D Z L DR
iz, F7o, PEROFPHERERTMIE & o iRt
<4 HHIS, LHL15, Km, Ky 3830 KT
HEOMEERD, “h bR FEHWT
B Lo FRREAIMMI 2 1TV 9 5 Z L RS hik.

)ALy FORFFMBBL 77 —FA& I LTl
GSA # 5.8, Afstfuyks, AF k&% o =7

— r AV PEFAMRSELEZBAEREZOR TV S,

BEREORMTE, B 10 GSA BKRBRICE
WT GSA #5800 #vIic X v FFERSRE Y,
Bl R o M 2 O i~ 0 GSA o 1Tix#
Hyny FEBDEWRETHARSNLTHS Z &8
WEShTWED, —F, LK oL GSA
D MLP % & OCFHERICH 2 2 EBICHE L T
+oankitizhshTunawy. SEbhbhiii
Wil & GSA B iE OBfRE: # 5 7c»ic HSA 2 [
W 72 A RORT LA BNAE, HSA $:5. 2 Reffj #% o A i
BRONRT A—2 LD KB EIT-72. iz HSA
B LU GSA # v FFfiHEEIC S W THLRRAT L
Tz,
HPI 3 AP LR W TR BV AR AR 5 o 3ghn &
FIRRAR > P RBAIC X WK T+ 5 2 LGS T
wpl02s2  pianic bhvbiuid HSA L v BHIL
72 HPI 58X 0 HUS o 25 2 — 2 & Wi

30 % 2 - (1993)

IR b o> BFAFAM 2 1T €3I 0 AFRRERTAN & o i o
WAHBME 2 Bz LR LY. L, &
B AL 72 GSA (2 X 3T ffi ¥5 2 — 4% & HSA
DT A — 2B HEBMRED o
fz. #oBA L LTk GSA o fHEERH 5 W
13 AP ERCER 3 T 0 HE RO RTFRRE & 5 W I AF LA I
L oTEBIh s, HSA THL A S ML G &
AR 7 MR LR A R T b o TH Y,
BT INENRE TS, EBHDNRT 4 —
& HFILFCIRIED 5 W EFFPIRAE & S+ 5 @ 7
Lol il onTRASHOBRMBLELE XD
ha. Lal, FFNEEMRZE oG i, SPECT
5 A 7 R YIRS O R E & AT PHAE D
i & v o 72 IS O W T GSA @ AL Y
REHRAEON L HTIERATVWS EELALNS.

V. & &

1) GSA o hiERRE, AF 5 B Bu ek
O RFBRERE O I B W FHBAE 2 3R o 72,

2) GSA 2k % FFfiliE FFEAERIC VT
HSA (C X 2 fFfliHE v b RIFTH - 7.

3) GSAxHwiv v F7 57413, ZhET
O FFREETAN & 13 B 75 2 TEIER B X OBREMZEAM
L LTSI .

fets, AFSCOBSIT 1992 4545 40 [a] [ A WL 24k F
FLTRWTRELL.

R # 2 BB UREER AR S 5l & T W
FLIEHARAY 7 4 2y 7 ABRKESHICEH G LET.

X
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Summary

Clinical Application of **Tc-DTPA-galactosyl Serum Albumin
in Hepatobiliary Disease

Kohichi OHNO*, Kazuo IToH**, Kazuhiko NAGAO**,
Hiroyuki KATOH*, Tomoo OKUSHIBA*, Masafumi SATOH*,
Mitsuhiro ToMiYAMA*, Etsuo HIRAGUCHI* and Tatsuzo TANABE*

*Second Department of Surgery, ** Department of Nuclear Medicine,
Hokkaido University School of Medicine, Sapporo, Japan

A clinical study with 99mTc-DTPA-galactosyl
serum albumin (?9mTc-GSA) was performed in
10 patients with hepatobiliary disease. In this
study, scintigraphic data and images with 99mTc-
GSA were compared with several serological
liver function tests, the hepatic blood perfusion
index and image quality using %'mTc-DTPA-
human serum albumin (**mTc-HSA).

Dynamic and serial hepatic images were ob-
tained over a 20 min period after 9mTc-GSA
injection, and time activity curves from the heart
and liver were generated. The blood clearance
index (HHI15), and the hepatic uptake index
(LHL15) were calculated from each curve of the
heart and liver, respectively. In addition, using
two compartment fitting, the blood clearance
(KH1, KH2) index was calculated, and using
exponential fitting, the hepatic uptake index (K;,)
was calculated.

The mean HHIS5 in LC group and non-LC

group was 0.81-+0.05, 0.644-0.10, respectively.
The mean LHLI15 in LC group and non-LC group
was 0.79+0.04, 0.91-+0.06, respectively. There
were significant differences between non-LC group
and LC group in HH15, and LHLI15, KHi, and
K. There were also significant correlations of
KH; with HH1S, and K;, with LHLIS.

Parameters of 99mTc-GSA showed significant
correlations with various liver functions. 99™Tc-
GSA scintigraphy showed clearer liver images in
hepatobiliary diseases than 99mTc-HSA.

These results suggest that 99mTc-GSA scintig-
raphy is useful in estimating preserved liver func-
tion and hepatic morphology.

Key words: Technetium-99m-DPTA-galactosyl
human serum albumin (*YmT¢-GSA), Technetium-
99m-DPTA human serum albumin (*9"Tc-HSA),
Liver function, Asialoglycoprotein receptor, He-
patic blood flow.
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