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galactosyl human serum albumin ICFEA& S # D
DT, FFHIBaKE o asialoglycoprotein L+ 74
ICERRMICEATS. 4El, bhbhid ¥nTc-
GSA R v v F 757 1 2 BEFREBEE
ICHEFT L, Flix ORFBRERE & O BfRE T L 7.
E602, REBMIRY > F 77 7 4 & BTk
TEIRENE & o B b RET L 7.
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185 MBq # galactosyl human serum albumin-
dietylenetriaminepentaacetic acid (GSA) 3 mg (2 &
LT EFHRE (HAE A Y 7 4 ¥ v 7 21H1]Y)
Thsd. REHFHEIRENER L LERELM
FARZIC L, ¥ > F # £ 5 (Shimadzu #-§4) # fafg
HEEIC Y T, *mTc-GSA 185 MBq # ik &
DBEEA L. WEEZL V20T -4 & =
vEa— IR L.
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Fig. 1 A:Scintigram (15 min post injection) and time-
activity curves of the liver and heart with 99mTc-
GSA in Case 1. A— A : time-activity curve of
the liver, +—+: time-activity curve of the
heart. B: Per-rectal portal scintigram with
99mTe-pertechnetate in Case |,

30 % 7 5 (1993)

DR LU 26 .05 (RO 2 3 E L
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BT B TR X OO0 BEHE IS4 % BF o i
REHL (15 3% D RF O HSEE 15 50 FF O K
RE + 15 32 0L DO BURE : LHLIS) 2 3Rko /.
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E Y L E ME (mg/dl), I/ EE (/mm3), 7w k
ny BB (%), ~ 3772 F T 2 b (%),
ICGI15 5 (%) % JE L 7.
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Ry > 5777 1 27O MIRTGERBIE & OBEfR %
PPz, ki 99mTcO4™ 370 MBq % _F¥iE s
WIZEAL, Yo FH AT arta—skH0
TRREBMRY »F 7' 7 22 B, FIRCH SR
7= Pl s & UM time-activity curve X b FRH
MRS v >~ FERERM L2,

3) #Etam

Mo HHIS $5 X 08 LHLIS (3374l + 8
Mz B L, A EZERE T Mann Whitney U test
T T o7, Eie, FREMERAR, &Mk
v 4 v kY HHIS X0 LHLIS Lo fHE
Spearman O JEAHEZEIC X 2 REEZ V2.
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60% 7 u ku v B 92%, ICGIS 43 f 12.4%
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Fig. 2 A:Scintigram (15 min post injection) and time-
activity curves of the liver and heart with
99mTc.GSA in Case 2. A—A: time-activity
curve of the liver, +—-: time-activity curve
of the heart. B: Per-rectal portal scintigram
with 99mTc-pertechnetate in Case 2.

iL¥, HHIS5 3 0.670, LHLI15 (3 0.900 T - 7=
(Fig. 1A). &7z, #REBMIRY v > PRT 6% T
0 MARIGER A 12 2w 15 7> - 1 (Fig. 1B).

FEB] 2 0 56%%, Wtk RUEFIREHA O 2 HE
BABLL 7o 7o, ABERE, FFHERAES & OME A%
BOIREHEFMECTCH-72. MBERE T
GOT 41 1U/dl, GPT411U/dl, 7 L7 I » 26

Disease n 05 0.6 0.7 0.8 0.9 1.0
n i i i i i
Chronic 1 ceeed &
hepatitis —
* %
Compensated g wnn 338 Led B Tk
liver cirrhosis —

..'.'“..
—

Decompensated ,,
liver cirrhosis

Fig. 3 HHIS5 in patients with chronic liver disease.
***p <0.0001, **p<0.001

Disease n 05 0.6 07 0.8 09 10
i i 1 i i
Chronic m.
o "
hepatitis ——
*
Compensated 19 nm. J*
liver cirrhosis —— _]
* % %
Decompensated e o & eede o
liver cirrhosis —_—

Fig. 4 LHLI5 in patients with chronic liver disease.
***p.<0.0001, *p<0.005

g/idl, ey v v 1.9mgldl, ~ 75255
Z k 43%, Fu kwr RS S1%, 1ICGLS 4
fit 48.2% Td -7z, 99MTc-GSA d 1553 D A 2
=V TEFET TR L LI CIL TR D,
HHIS (3 0.870, LHLI1S i3 0.710 T - 7= (Fig.
2A). 72, FREBMRS v > FRZ 88 TH Y
O MIRIEER S i & 8w 7 (Fig. 2B).

2. #EFF&E & HHIS &5 L0 LHL1S

HHI5 (38MERF4 <13 0.553+0.064, fX45 AT
25 <3 0.655-£0.072, JE 4K fi M AP 48 <3
0.7914+0.064 Tdh Y, FHEBEICHEELZRDI-
(Fig. 3). LHL1S (3 {8M:AF 28 T i3 0.92140.023, 4§
(EPERFIEZE <13 0.877-£0.049, JEAR(EMERFIIZ T
13 0.762+0.095 TdH v, FHEBRICHEZLRYD
7= (Fig. 4).

3. FEZEOEEKMERE HHIS & L 0° LHL1S

FFREZE 304112 3 W CERARIEIR & D Btk & A~ 7.
feEzkic B L < HHIS (33L& 0 < 0.660+0.073
Th LK LAPHET 0,795.:0.066 Th ) HE
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Table 1 Correlation of HHI15 and LHLI15 with the conventional liver function tests
HHI5 LHLI1S
n
r prob r prob

Albumin 41 —0.658 <0.0001 0.611 <0.0001
Total bilirubin 41 0.587 <0.0001 —0.671 <0.0001
Platelet 41 —0.598 <0.0001 0.504 0.0008
ICG R-15 32 0.728 <0.0001 —0.674 <0.0001
Prothrombin time 40 —0.711 <0.0001 0.747 <0.0001
Hepaplastin test 40 —0.717 <0.0001 0.740 <0.0001
Pugh score 30 0.691 <0.0001 —0.692 <0.0001

Varices
9 ®ese o0 o o
absent _l
present 21 o of coboBow 0000 J
—_—
n 04 06 HH15 o8 10
Ascites °
20 wlald P § oo
absent +
* %k %
present 10 eccelecee —J
—_—

Fig. 5 Relationship of HH15 to esophageal varices
and to ascites in patients with cirrhosis of the
liver. ***p <0.0001, *p<0.005

Varices
absent 9 L o8 oo
g
present 21 e ool e oA,
_—
n 04 06 LHL15 o038 10
Ascites
absent £o ¢ e ”"
* k%
present 10 o o & o bw
—_—

Fig. 6 Relationship of LHL15 to esophageal varices
and to ascites in patients with cirrhosis of the
liver. ***p<0.0001, *p<0.005

DiEfE% 7R Lz (p<0.0001), LHLIS (33E4 ittt
< 0.877+0.048 T % DI ¥ L A PFEET 0.750+
0.092 Th h HFEOEfM% 7’ L7z (p<0.0001). £
EFARAEIC AL T HHIS 3 &0 T 0.633+
0.078 T % D izxt LA HEHT 0.736+0.085 <&
VEEOEMELZ R LK (p<0.005), LHL1S5 i3 3E4
BT 0.89340.047 THZ DIt LAJE T
0.810+0.091 THhY FE LK £ 7 L= (p<
0.005) (Figs. 5, 6).

n: number of patients, r: Correlation coefficient, prob: probability of sigr?iﬁcance.

HH15

0.64

y = 0.003x + 0.56

0.5

T T T T T

(; 10 20 40 60 80
PRPSI (%)
Fig. 7 Correlation of HHI5 with the per-rectal portal
shunt index (PRPSI). r=0.879, p<0.0001

=1
100

1.0

LHL15

0.6 y =-0.002x + 0.93 °
0.5+
T T v T T 1
0 10 20 40 60 80 100
PRPSI (%)

Fig. 8 Correlation of LHL15 with the per-rectal portal
shunt index (PRPSI). r=—0.793, p=0.008

4. FWMmEREES HHIS &5 L f LHLIS

HHI15 3 X 0f LHL15 i3 SR EREHE & F
BEOHEBE®REZ E» =, HHIS & /b ik 3%,
ICGI5 /ME L & Y EWiHBAZ 38, LHLIS 3
EYLELE, e bhevE UL L YEWH
Bagnien, HE Tk -7 (Table 1),
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5. BEBMKR>F5 571 HHIS 5L

LHL15
BREBPERY v F 757 0 L VEH LZRER
PR ¥ > PRz HHIS L offiz, r=0.879 (Fig.
7), LHL15 & ofEic r=—0.793 0iaREE%E R
W7- (Fig. 8). HHI5 L oAHEBRBRRE > -
72, BETR Aok,

Iv. % =

g+ 3 EFEREICIIE L UTHENERE
RBERBT 3 ans FFYYF 774 L, £L
LU CHFHRapSRE 2 B+ 5 fF - B EV v F 7 7 7
14 BHY, WFhbFFREROCEBEREDZENIC
EHTHS. S, bhbh PRz RA~=
99mTc-GSA (I FHIMIERE ICF1ET % asialoglyco-
protein 23+ 5 v 72 2 FHT 2 HFETHY,
FRERNEY v F I T 74 RFLNA A=V
FHRIL I 5 A REMEM & 5. asialoglycoprotein L+
7 5 3D I D 2 I TFET 5 MR A
ThHY, ZOELFHIERIZOBEICLY
B M2 Yoo dh B9, asialoglycoprotein L+
7 # 1X L asialoglycoprotein & & RAYIZES L,
T EFTHIREN~EL D A% lysosome ~EARET 5
BEefFEoTRY, MO v %7 » home-
ostasis IWHELZZBHEELLTWS., fHF
asialoglycoprotein iz fE 4 D fJFE BRI B W T
M+ sz & BRESH TR, fFiRTO
asialoglycoprotein v+ 7% 0 BN #0EHET
HBBDTLEHRREINATWSRIO, Lo,
asialoglycoprotein v t 7 ¥ B F#HIET B Z Lic k
DR LT R - I FFHERIERRE D I S I RE T H
5. FCFTAY b—T& VI FBEE DR &
LT, #EkE Yy 9mTc-PMT ZFH\W/-iF - JEE Y
YF I T 7 4 XV B LR FORERERR & AR
T5HERTOR TE R, 9mTc-GSA 3 fiflE
~OEBEFE VAL »TH Y, EEFTLF~0
BRESMMET T, FFoRBSHEdRO &2 6 BF
BEEL FEET 2 IC3BR TV 312,

BHFRE FICHFEEICRS W TZOREDIE
I3 TR RE & FFFRTR A (eI FRARTESR)

WE?» D OFHEARRIRTH 5. bhbiid AR
X VREBMRY v F 75 7 4 2 B CEBMEFER
BB T 5 FIREREEED WIEL 7> T &Y.
A3 FE R A I FIRTEIR BB D TE A FIRE T &
D, FFHfatsiEO B EL 2T FMIRERO 4% 5F
fTEZ0XE-MTH S, 99Tc-GSA 12X BRFY
CFREL LARMEREORELYB(ZTE L
i3, FEEOBKERICRSNT, REFIRECH
ML A EBEEIEKOFEILBL ozl
LiIZhENRTWS., 20z &, BEBMARY v
F7 774 PREFBIRBOFE I VEALFERE
EEPBDHBZLLHABHTHE. SEIFIDOEBME
FREBIZB T, ¥9Tc-GSA I2 X 2fF Y v F L&
EBMRY v F 77 7 « & RRRICHEAT L2 0 BEE
%3t L, HHI5, LHLIS & { icFE0HABEEE%
#2387z, LHL1S 2~ HH15 L 205 Wi
EROLY, TOEIFETRA»o. BT
REBPARY > F 75 7 4+ SFEEOTHOFHI
CLERATHA Z LARERTWAY., Zoz
i 9mTc-GSA vy FhbBEbhizT— & NEHE
DOFFFHEEDFHE F T, FEEDOTHROH
B b FRTHARIBEEERELTWS.
asialoglycoprotein 23 fFligic » 25 RICHE T
30 ThhiE, HHIS ¢ LHL1S 3522743480
FREHThERLEW. LhL, EREL O
HEERE L 0B RT3 LAFEILEA—0
BHERE Loz, bhbhoiitcix HHIS
12 ICG15S 4MER ¥ L LT FERES Rk
ZHREL X VEVWHEBZ Z»®, LHLIS e
YLEVER S r bu v U L RS AE
FREETAREL XY HVWEEEZ B2, L
7L, HHI5, LHL1S wWih b LA EFEERE L
FmOWHBEZRL, #HLWFHEREL L TERRY
WISHTRETH % L Bbhi-. asialoglycoprotein
LVt 7 x — % BT TBEE O P & —RR T RERR
E L oM BFsEBRERE T L oREH WL
OPDORERETT TR IR T NS A8, Sfp g
 OMHRTEEFI BN TRNTILERD .
9MTc-GSA 3 ZAEKEZ ALY BAR LW IH
LWREIZES S FFEA A -V v 7RITH Y,
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Summary

Evaluation of Clinical Usefulness of °»Tc-GSA, a Functional Hepatic Imaging Agent
—~Correlation with Per-rectal Portal Scintigraphy—

Susumu SHIOMI*, Tetsuo KUROKI*, Naoko IKEOKA*, Katsuhiko FUKUDA¥,
Tadashi Uepa*, Kenzo KoBayasHI* and Hironobu OcHI**

*Third Department of Internal Medicine, ** Division of Nuclear Medicine,
Osaka City University Medical School, Osaka

Liver scintigraphy using 99mTc-GSA, which binds
specifically to the asialoglycoprotein receptors
on the surface of the hepatocytes, was performed
in 41 patients with chronic liver disease (11 chronic
hepatitis cases and 30 liver cirrhosis) to investigate
the correlations between the images and the various
liver function tests. Two liver functional indexes,
HHI15 for plasma clearance of 9mTc-GSA and
LHLI15 for liver accumulation of 99mTc-GSA,
showed significant differences between the chronic
hepatitis group and the decompensated liver cir-
rhosis group. These indexes also showed significant

correlations with the liver function tests such as
serum albumin level and prothrombin time. HH15
and LHL15 correlated with the per-rectal portal
shunt index obtained in 10 patients by 99mTcO4~
per-rectal portal scintigraphy. These results suggest
that HH15 and LHL15 have value as new liver
functional indexes.

Key words: Technetium-99m-DTPA-galactocyl
human serum albumin (®*mTc-GSA), Liver scin-
tigraphy, Chronic liver disease, Per-rectal portal
scintigraphy, Liver function tests.
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