(R %)

573

T i BRI B4 59" Te-GSA > » F 77 7 4
e IRATIL O AT I

FE @WE* WH R
R REE* BE st
ik RRA*  AH KR
SFH O MG

sk
1By

9mTc-PMT, mTc-Sn colloid & @ thik——

iy E—* Bl HZ*
HN&E o Y ER BREC
mil EE Mt BEY

IS I

Eg 99mTc-DTPA-galactosyl human serum albumin (9mTc-GSA) (3, 7 > 7 v BEEAZTHE L DS
B X VFCHERTAH LV v F 77 71 BAITHD, ZONEROBEIN THEL LSHETEZ
LB TWA, 4, RIEHEIFELERE 17H, B3 HEZE5E LT, °"Tc-GSA O T fifE i
TR B ERMEREEDIF Y v 7275 7 1« BAITSH % 2°Tc-PMT, **mTc-Sn colloid & frlg Lic. HF D RERH
e R LTEBOREN 7V 753 v ASDER AT A—F L, ARTSAFYTARL, TALT3
v EDOIFEEERAEE E DML RS, WTFhoD b v -3 EFEEETREE & ik d BIFREBEZ R TR Lic
KEL, 99Tc-GSA L h Bbhic T 2 — & oMb REFIHBRR Lic, $1, FREAEEEE SHBEYRL,
WF> v F 275 7 4 BRI X B IFFIRBERFC I " Tc-GSA kb HHATH 2 L S hie.

L gL&lc

IR TP E T 5 7 ¥ 7w iR 2 AUA
(asialoglycoprotein receptor: ASGPR) i3, IfiL{i55h
BAORMEREHOB Y 7 vbick ) FF57 b—2
# B L7 BE%E 1 (asialoglycoprotein: ASGP) #
WL T, ThERRAICHES LIFMINICERY
RABE AL, FiokdsiEAaREcEE L
Twa Y. fFffeicfFE+ 5 ASGPR no¥uz, AF
HIRCBEAE & & <HIBAL, RAFEZEAES T ASGPR

* ERRFEFPUESHE
** SRR FEHRENK ST
B SRRFEFME —NEFEHE
ZfH:348H14H
RAERZA (44E3 A3 H
ARIFERE @ £RAERT 13-1  (2920)
SRKFEFMGEFHE
% Tt W OE

(B2 29: 573-584, 1992)

OB X Y ik > ASGP o JEE 2 B L,
ASGP o JllZ 3 FF TieEFFliic EATH 5 = £ A3
WEEhTWs2, o ASGPR i1, 773 v
KHFZ 7 b2 HAESELARBEENE
(galactosyl neoglycoalbumin: NGA) & 4, gEEE D i
ETHEET 2. B8, o NGA % ¥nTc ©
B#LELDERAWTY U F5 57 4 2T, *
DIFERMOBES, MmEEh 26 OHKEELET
HHEER ST A —F 2 AV, FFHEEDZ 1T
IRAVBBESHTWSEYY. 4H, o NGA
% DTPA % 4r L T 9mTc & L 7= 99mTc-
DTPA-galactosyl human serum albumin (?9mTc-
GSA) FiVWKFY v 575 7 412 & % BRI
LRk 9mTc-PMT, 99mTc-Sn colloid ff3 o
FUrI774 X ERBITEL EHEL, wWTh
O b v =4 BFTiEREEMICH A T b 5 & RE
LicoTHET 5.
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II. % *

D x ®

xR e Lz B, REMFMEEITE (1S
B, Hctk 2 B, 4EHR 43~T74 5%) LERWIAT 3 61 (5
P34, 4EHR 29~42 %) T H 5. REMAFEE
BEVHID, 15FFwEAMLTVS. FEE
Bl 2 Bl E BR E, RLHFBIIRERRS, 1L
FRELEOM O L OHEREZIHEER T 55,
B bV F I T 7 4 TR 2 ABRMS
BEE bR T, ARUEERFE 764 1541
Tix, ®¥"Tc-PMT FRRE v v F 7 57425, 14
#lcix, °°mTc-Sn colloid fFy v F 75 7 4 75,
FhEh 9MTc-GSA fFv v F 7 5 7 4 fTHIH
1 BRI RfFanz. 176ld, 3@ELTH Y
VF Y57 4 & BT LB, R2BITH .
9mTc-GSA DR HER T 5 iz, &flicxt
LT, ®“"Tc-GSA ff v v F 7 5 7 ¢ RfTHIED
ff, B#EZ SCMBREL BTS2 L L bIC,
BRERBTH O, MESOYEMBECBE LT
o7,

2) F—HRE

HA A7 4 ¥y 7 2t & 06 & 7 BERER
» 9mTc-DTPA-GSA (185 MBq/3 mg) # fit## Rk X
DAERMEL, BHEEBL VKT X —ENH
o) A — 22 EE LKA T AT~ h
253257 AL (¥ GCAIB) # T, = kY
v 7 2 128x128, 7 L — 4% £ D30 OEKMHET T,
B8 & OV 7 — # INSE & 564> [il#fE L T1T
> 7. 9¥mTc-PMT (185 MBq) i3, #iE#% L Y
9MTc-GSA L RN 7 — # INEE T - 1. ¥7MTc-
Sn colloid (185 MBq) %, #x%, 9mTc-GSA b
D IES T, 305 RBEINEE 2 1T - 7.
3) F—98F

2/F L DICBODBIRERE L, *7Te o
THRIE®, R HoHiE dh#g (time activity curve:
TAC) #{ERKL T, AT OfrxfTo72. £,
3O ML—FRTICEATE S HELL T2
DHEEE R WL, 1oL LT, Patlak
plot™® %47\, EHREUFICXI VY BT 2V 735

29 % 5 5 (1992)

Y2, FRASHARERELR. BE20HEkLL
T, Lo TAC 2 AHB¥%kEL, F~n2 V7
7 v A, b oRBEER, JFFRHOFNSHE
BO3-o2 52 —2 L+ 5fiHE 1 ar =}
AVEFEFAL(EFAL]D) EREL, ZhIZHFO
TAC % BB/ 2 RETH T o, K57 A —
BERPELEZ. &1, GSA oW TiE, #0
FEES IR TH D Z L BRFHRTnE Z L n
b, ZOEAPER L Vera LTk VB ENT
WHIEBE 3 2y = b AV REFTAL (EF L 2)
¥ LR L9, b, GSA oIS
M7 — v, FNILEK7— v, FFHRERa GSA
D3oparA—hrr hEREL, FRLET
7L GSA OEBIC 2 ROBEEXIELK. 0
EFADAT 2 — 23, FFlLEE, fFicB 35 GSA
DEKESE, GSA L L7420 2 ROFEAE
¥, FAMRAR, FMLKREAR, AFo o okl
R, GSADEEHRED THoTHDE. 1, Lt
7 a5EE GSA » o, 7Y —n GSA ~DfgE,
BMEALELLOL LY. ZoEREET VER
TN HERE RN ETHE, L EFo TAC
¥ IBIE/N2RETH TR D, Kl NTA—F %
PELEZ. 51,2 oA K% Fig. 1 127577,
) NFA—-HD5tHE

Patlak plot

FFARIBLIC RS LTz b v — oSBT HE A3 483 L
HBrlEzOhHERS MHOT—22HVT,
PLTFic;RrT Patlak plot ®=,(Eq. 1) (2> T7'm
v b L. EARBYZERERL THEORLSHE
IOz V752 (kup) &, YUIH X VIR
TN A& (Vhp) 2k, 22T, Lo
TAC # H(t), ffo TAC % L(t) L+5. »~F
*—4% @ Wik, kup 2300 ROI &5 & (heart
ROI volume: HRV)/min # it & 357V 7 5~
ZT#H Y, Vhp 28 HRV Wit +2 RETH
3.

umum=mpﬁﬂmmmm+wm(n

Model 1
B itk W, AABETH D LORBUNRESR
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Model 1
H(1t) L(t)
VhleH(t)
e
2» "d—»

< t—

——

Fig. 1

Model 2
Do

C(1) F P(t) B(t)

—-
ka(Ro-B(t k
. a(Ro-B(1)) ke |
——

(Vo) (Vp)

Schematic representation of the models. Model 1 is a 1 compartment model where

3 unknown parameters, hepatic clearance (kul), total excretion rate (kel), non-
specific volume of distribution (Vhl), are set to be adjustable. H(t) and L(t)
express blood tracer concentration and tracer amount in the liver at time t, respec-
tively. Model 2 is a nonlinear 3 compartment model which consists of extra-
hepatic blood (C(t)), intrahepatic blood (P(t)) and hepatic parenchyma (B(t)).
In model 2, 6 unknown parameters are set to be adjustable, which are Do, Vc, F,
ka, Ro, and ke representing injected dose, volume of extrahepatic blood com-
partment, hepatic blood flow, 2nd order forward binding rate constant, receptor
amount, and excretion rate, respectively. The volume of intrahepatic blood
compartment (Vp) is fixed to the value obtained as Vh1 from the model 1 analysis.

H(t) &L, FFofdtes LO &35k, EiEo

701, UWTFoMa Rt RES (Eq. 2).
dL(t)/dt=kul-H(t)—kel-(L(t)— Vhl-H(t))
+Vhl.dH(t)/dt (2)

2T, kul @279 752 THY, LD
ROI & (HRV)/min #Hfr L +5. kel i1, &

PeftsRTH b, 1/min 2B E 5. kel i3, I
Trh~DWFHR L FF 2 o ORI R Z F 4,
FIEF A EFIRHTE v, Vhl 3IERRAAT
NHAHRRET, FEAOBEBNICHEETS hr—
D H b THEHD b v—y L EEERICH Y, *
DEFEENMET D b v —FEBEDE(L L VAT L
TETD bv—FOFANHEEL ERL, H
fi3 0o ROI 458 (HRV) T 5. %7z kul, Vhi
i, Patlak plot » kup, Vhp & [@] UHf & >
FTRA—AThHS.
K2oMnHEXL BT, LOOX% H 2
(Eq. 3).

L@:Mham—mmyﬁﬂm
«exp(kel+z)dz+ Vhl. H(t) 3)

X 3 ORI RE AR (B 1 2L b, 56
SETo 110 H) # & Tix », Damping Gauss
Newton 12 X 2 EBRIER/N 2 T2 12k v, 3
S5 A — 5T s kul, kel, Vhl % [ IC i
FE L7, kul, kel, Vhl o #@#ifEix, HEEH 5
WE/N 2 R TELAEICEEL, HO 3K
L (30F)) ol # (pieceweise linear curve) L
LTHWE.

Model 2

ETFAN2DOVARATFARRT/H AL —FA Vb
DGR KT A — 5%, TFICRT (Eq.
4,56). ZzT, ALk = —bAV D
GSA E#* C(), MK =2 "—F 2 v b O
GSA &% P(t), iFHifs GSA B a v "=t 2 v
Fr> GSA E# B(t) 5.

dC(t)/dt=F/Vp-P(t)—F/Vc-C(t) @)

dP(t)/dt=F/Vc-C(t)—F/Vp-P(t)
—ka-P(t)/Vp-(Ro—B(t)) )

dB(t)/dt=ka-P(t)/Vp:(Ro—B(t))
—ke-B(t) 6)
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Ve: fFsfig = o8 — b 2 > o4& (HRV)
Vp: FNILEE = > 3 — b 2 > O E (HRV)
F: By (HRV/min)
ka: GSA-L + 7% » 2 KO A &3 (HRV/CPS/
min)
Ro: fF ok GSA #4# (CPS)
ke: fF7:6 > GSA B3R (1/min)
Do: #5. GSA £ (CPS)
fr v 3= b2 v b o g%, CO0)=Do,
P(0)=0, BO)=0 THhz. T, AROHfIL
LT ROI &K (HRV) # v, GSA oK
fre LT 1S ) oft R (CPS) %, Ko
B & LT4 (min) 2 flvz. Lo TAC % H(b),
fifo TAC # L(t) 342 &, EEICT—» 210

TR, UTFoX TR+ 208 TE 5 (Eq.7,8).

H(t)=C(t)/Vc )
L(t)=P(t)+ B(t) (8)

EFTN2EEBIEETALTHEZ LD, K 6~8
I0fKav - A FoOREPEEERS Z LEAR
AlEERL O T, BERS IS X Y AT 5 =
Y= RAv FAO GSA Bx HELAThER
B, ZOFREICE, BEFEMEE L TSRO
Runge-Kutta #:Td % Runge-Kutta-Fehlberg o
FHikz BV =D, HEOUH 27 v 7 A4 X330
ML, #2757y 70 HEITHE) ) #E#EE 0.1
CPS & L7, LEo¥ERMEIC L v £RERICE
F % H), L) oFtRfELZRDT, ZhdoFHE
fEREEEDOL EFo TACWL L FZh ZhiFE%
043X v, 565y FTom 112 15, &7F224 X)) 128
AT5X ) ICHBIM L. Zofi#rtlc X 3
NF X —HOPEICIZ, Damping Gauss Newton
B 2B/ 2 RED 2 vz, LLE, £
TOHHAEINECHBM -V Frara—x
(PC-9801RA) & FiWTfT -7z,

5) #itAA

3oy F TSI 74 DERBIEVEOR
IR T A—SfEL, FFHEREM L OHBE R
af L. IEAAEBIC S <R E B+ 5 &
EbiT, TOHEMEL t RE T L 72, FTFHHE

29 % 5 &5 (1992)

RELLTE, ~7532F07 2k (%), ICG
Ptk 7 = b (15 53 ), IfE 7 v 7 2 > fi (g/dl),
ay vz zF 35—+ (IU/l) & HE RO x5 &
L, WFhDR5 2 =20, BLEEAHNEEZ R
ThERE L.

¥/, FFREZEHEE Child 58 (2§ - T HlE
BRI 3 gy, PMT, Sncolloid Tz, zh
SRFEZS 3 BT, GSA T, Zi#b 3 REHCHE
WilF& 7z A BT, £°7 2 — 2 BFELE
EIRTOENEREI L. 2o, Bohis
T A — 2 DHBHBES BRI % Bartlett o
FETETRE L. KIS, S98BogEEI1ciE
7 A— 4% & —EEEMOTE (FRE) TRE
L, ZORER, FEREEL RLLLEEICE AT
A =20 MHEbHEZ i Newman-Keuls o %
B ETo72. BROBOBARICI AT A—4
DETOMAEDLEICH LT tREEZIT-7. H
BoKHET 5% & L.

Wic3o0 b L—FHTHETS87 A —F1IC
ML, HECBEERS 22 B2 RET 257201,
M=% HTONRT 2 — 5 OFBEAME REL 7.
GSA i[coW\WTid, #HME 3 av —rx v+ E
FTNENT (ET v 2) X VB 507z GSA o fiF{IEHL
ERETDIODART A= (V7 HIEE, I
MmfEfEEE, GSA-v + 74 o & BUMMIRE) &,
{H 7 R Td 5 Patlak plot LEF 11 X Y
BONEHEBRIBET AT 2 — 2 L OB
WTHRRE L.

. # g

Xt H20p12p T, ¥"Tc-GSAFFL v F 75 7 4
MATRI O FFHRE, BREEMREM % g L7223,
BELBLERD R » -7, [UFE, IRMES
O, WhksREHFEHELRD LT, BRI
RENEBITARE T o7z, A A=V v 7 OERT
12, GSA {3 PMT % Sncolloid & v 3 fF~n4E
RUIES, FFit, BE~oEer ikt 3R
&, PMT, Sn colloid & i3 R/ 2 iz R L 7z,

LIRS, FFoRFMRSRE RO TR R, 6
Ui, FRFAERICO W ToREREZRT.
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GSA PMT Sn colloid
] = £
3 = 3 s
L
o —./.,r V,Al"..
N -,_040*"" 1 e 1 W
e e o
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' ¢ 500
’ R iuesasti . [t

Fig.

2 Examples of the Patlak plots using 3 hepatic imaging tracers. These 3 plots are

from the same patient. Using the data of the initial 5 minutes, plots are in a linear

form in all the 3 tracers.

o

6
GSA

CPS(x1000)

L .
CPS(x1000)

| L I

L
1

PMT

F //‘"“'\

Sn colloid

-

CPS(x1000)
L i ] L

1 T 1 1 I 0
0 Time(min) 60 0

Time(min)

0 T T T T T
60 0 Time(min) 60

Fig. 3 Examples of model 1 curve fits. In all the 3 tracers, observed liver time activity
curves are fitted well with calculated curves. Crossed symbols, and solid lines
represent observed liver time activity curves, and calculated curves, respectively.

1) F—yRBirER

Patlak plot

MU —H§ER S S0 F—4 & il v T Patlak
plot #47 - =80 1 Flz 1+ (Fig. 2. ¥+ h
D hr—HFiZBNTY, plot FFHER 1A% LY
HHR LRz oic, HRERICEVFZY 75
VA, RNSHAERRORESLIRETDH -/, [BlfF
EHRIWTFRCBWTL IBIRT—7 LEAL,
HIEREIZ 2T 099 ETd -1z,

Model 1

7V OFFTHER O 1% Fig. 31”3, #H
B O 1, WTFho Fr—HicksnTy 0.98
PLEThomh, GSA nd, FFHEEETHO
05 0 HRE RABI & v b FHRE & SERIE A BT
& Lde.

Model 2

ET N2 T, FFOBSHEER FFAIME 7 — 1 &

FFHfEfEa a v A= b A bD 2213 F TV S
735, HERREAUC v % KO 7 — 2 TR &k ok
HRETH D, 25D ar— k2 DSy
DL WA R A LN, Ko TAC T, #
B O MFHTOSH S E23Y 2otk
DIF~ DR FRHIFE S & R T HHES 2 LR o
SBESAR R BB R TIE, FNILKEZ — v =
VA= R AV MNORR (Vp) BKEL< D, Lt
7° % & (Ro) M/ E K 2 5 BRI & 3B 7.
Fhwwziz, VprESFT A1 THELAK Vhl ofF
CHEEL, HYD 6D 95 2 —% (Vc, F, ka,
Ro, ke, Do) #RED 5 2 —# & L THIBHILEL
¥1T o7z, FERO 1% Fig. 4 ISR L2 bs, R
Dffn TAC LHEMBIRIFZESERL,
BFREK (1) i3, 241099 LI EokEiRERLI-.

2) HBEEREBEEINTA—5DERA

FFERERESE & oM E Rt T2 52— % &
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6 6
Liver cirrhosis (Child B) Fatty Liver
Liver
g 5 ),f—"' g - Liver
c} ﬁ’ A
2 p 7] gt
3 & 5 x
‘P' - ¢
. Kl
4 H
-’L\-s._.,_ Heart 1f
B e U SNON N.. Heart
0 T T T 1 T 0 T T T T T
0 Time(min) 0 Time(min) 60

Fig. 4 Two examples of model 2 curve fits from the patient with liver cirrhosis (Child B)
and from the patient with fatty liver. Crossed symbols, solid lines, and dotted
lines represent observed time activity curve, fitting curve, and tracer amount in
the specific bound compartment (B(t)), respectively.

L <, Patlak plot TIfF~Z V75> = (kup), fF
AN FixE (Vhp) 2>, 50 1T, 7
)7 5 (kul), RN AR (Vh), fapkiftsR
(kel) & MGG ICHFIC Fr RADICTFFEST S b L—H
DR R (kul/kel) ® 3>, £5F 0 2 Tix, B
mpgfeE L LT, A (F) & ok (Vet
Vp) TR LR L 7 ORI (5 o 5 FFL
A3 (%F), FFof Kk GSA fEA R (Ro) 1%, WAL
N CPS Th ol HEO KT TERVWDT,
Ve 7 A IRIE L L TRK GSA FiG&E (Ro) Zik
B8 (Do) TRRUBHE(L L iR ERIChHD S
BAFEADHE (%Ro), fEABMMEREL LT2K
DA ER (ka) & B (Do) LN MART
BHEL L 72 i IE % A& &3 (Cka: Cka=ka- Do/
(Ve+Vp) @ 3 o&zhZh, EUEBOKE S

REGHHERICRES R VIR L L THY .

HIFRSRERAEE L N5 2 — Z I THBE LML R
Wwizbn# Table | 1R+, ME7L7T I, ~
RFFG2AFvF AL, a7 T—EHOHF
RO EHEY KT 2 RELELARELMHBL
RLIDE, GSA DS x—2Thotz. GSA
LT, EFAI1ILETFA2ORT A2
BIsL, TFNVIORZ V7 50 2P HET
DORHERT, WTFhoOFFEEREL b RIF2MH
B RLDiCHL, ETA2D 5 4 — & T

1, WERESEE (Cka) L FAHEE 4 HE (%Ro)
OAVEREAHBE R L IR E S, RO
(%F) 3w ho iFlEREMR: LA HEE
REBMoTZ.
FHEEREELETLV L, 2 DK T A—FD
R % AT L 72k R % Table 2 io7R¥. GSA o
EFN 20T A — 2 TRIFMFESE (%F) &0
FLFRTH, TFATIDOAATA—FTEF2Y
7 5 v % (kul) L IEHREIC 813 5 FEE GSA D4y
fizei (kul/kel) 2EWART & A L ORI THE
h#ERRLE. L L, FFEEEHRERE & OBERT
(¥, Child 534 ® A, B, C T, FHETIZEE
BOb OO, FEHFHICIHELESZED LR
Binote. EFNVIDOFZ7Y 75 2T, AB
i, B, ClCRAEEALZEL ST, A, CHTo
ZEBERELTR L. FHERECE T 2 MRS
GSA o453z (kul/kel) i3, A, BETHER
ExoR LD, B, CHloER, 5% OKETIEH
FThhol., EFA2O 52— 4T3, i
WHE (%F) 3 EHMTEZ BT, BAEAS
i (%Ro) FEHMETREERBOLL, 5% K
TREETR D>, WIERKEE (Cka) 023,
B,CHITHEELRZ%2R LK. PMTORF 2 —%
Tk, 7 V770208 A BREITHEEREER
L, BEER (kel), JERFRAOFANH iR (Vh1)
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Table 1 Correlations between parameters and hepatic function tests

GSA PMT Sn colloid
Parameter (unit)
n r p n r p n r p

kul (HRV/min) 20 0.78 <0.0001 15 0.59 <0.05 14 0.50 N.S.

kel (1/min) 20 0.35 N.S. 15 0.39 N.S. 14 0.07 N.S.

Vhl (HRV) 20 0.50 <0.05 15 —048 N.S. 14 0.16 N.S.
ALB kul/kel (HRV) 20 0.85 <0.0001 15 0.50 N.S. 14 045 N.S.

kup (HRV/min) 20 0.78 <0.0001 15 0.57 <0.05 14 0.49 N.S.

%Ro (%Dose) 20 0.69 <0.001

Cka (% Vdt/Dose/min) 20 0.76 <0.001

%F (%Vdt/min) 20 —0.31 NS

kul (HRV/min) 17 0.83 <0.0001 15 0.81 <0.001 14 0.75 <0.01

kel (1/min) 17 0.65 <0.01 15 0.53 <0.05 14 0.24 N.S.

Vh1 (HRV) 17 0.58 <0.05 15 —030 N.S. 14 —006 N.S.
HPT kul/kel (HRV) 17 0.56 <0.05 15 0.62 <0.05 14 0.40 N.S.

kup (HRV/min) 17 0.81 <0.0001 15 0.81 <0.001 14 0.69 <0.01

%Ro (%Dose) 17 0.33 N.S.

Cka (% Vdt/Dose/min) 17 0.81 <0.0001

%F (%Vdt/min) 17 0.11 N.S.

kul (HRV/min) 17 0.65 <0.01 15 0.60 <0.05 14 0.66 <0.05

kel (1/min) 17 0.26 N.S. 15 0.54 <0.05 14 0.17 NS

Vhl (HRV) 17 0.54 <0.05 15 —0.44 N.S. 14 0.33 N.S.
ChE kul/kel (HRV) 17 0.63 <0.01 15 0.33 N.S. 14 0.42 N.S.

kup (HRV/min) 17 0.66 <0.01 15 0.54 <0.05 14 0.61 <0.05

%Ro (Y%Dose) 17 0.46 N.S.

Cka (9% Vdt/Dose/min) 17 0.62 <0.01

%F (%Vdt/min) 17 —0.14 N.S.

kul (HRV/min) 15 —0.58 <0.05 13 —0.53 N.S 12 —0.59 <0.05

kel (1/min) 15 —0.52 N.S. 13 —0.36 N.S. 12 —0.27 N.S.

Vhl (HRV) 15 —0.36 N.S. 13 0.71 <0.01 12 —0.25 N.S.
ICGR5 kul/kel (HRV) 1S —0.52 <0.05 13 —0.42 N.S 12 —-0.33 N.S.

kup (HRV/min) 1S —0.61 <0.05 13 —0.48 N.S 12 —0.55 N.S.

%Ro (%Dose) 15 —0.53 <0.05

Cka (% Vdt/Dose/min) 15 —049 N.S.

%F (%Vdt/min) 15 —0.03 N.S.

(HRYV: heart ROI volume, Vdt: total distribﬁtioﬁ Qolurrie, n: sample number, r: cofrelationicoeﬁicient,

p: probability)

7B, CHlTHERZEL R LK. Sncolloid T,
WD T — & G PR EAERE CHERZEE
IR ot

3) NFA-HSMHDHEM

FMo—Ho fFERE F i+ 2 &ML LT
Patlak plot THRESH7fF7 V7 7 > = (kup) &
TEFNM]TRESNEZFIY 750 & (kul) i3,
WO R L—HI2 B W T b AR 0.96~
0.98 (p<<0.0001) &, Rif7tHE% W » -, Patlak

plot TRE S W IcFASFisE (Vhp) L7 1 1
DR AR (Vh) Loflicd, BEASMEE
btz (r=0.58~0.95, p<0.05). fF7 V75> %
D% b —HHETORETIZ, GSA L PMT (r=
0.72), GSA L Sn colloid (r=0.69), PMT & Sn
colloid (r=0.72) » 3 ER<T, zhZhEELH
Bz RL7. Zhickkl, WASHAERE, v
hobrv—yHTLAERLMEBEED -
yEaih
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Table 2 Results of parameter estimation and clinical classification

Fatty Liver Child A Child B Child C

Tracer Parameter (Unit) (FL) (A) (B) (©) *test result
n 3 6 6 5
kul (HRV/min) m 0.864 0.405 0.328 0.158 FL<(A=B)<(B=C)
sd 0.127 0.119 0.181 0.126
kel (1/min) m 0.041 0.033 0.040 0.025 N.S.
sd 0.001 0.004 0.017 0.004
Vhl (HRV) m 1.694 1.595 1.091 0.914 N.S.
GSA sd 0.437 0.297 0.490 0.344
kul/kel (HRV) m 20.903 12.108 8.047 6.220 FL>A>(B=0C)
sd 3.241 2.618 2.306 4.803
%Ro (%Dose) m 0.650 0.559 0.487 0.437 FL>(A=B=C)
sd 0.011 0.067 0.088 0.123
Cka (%Vdt/Dose/min) m 0.315 0.122 0.111 0.055 FL>(A=B)>C
sd 0.041 0.045 0.052 0.025
%F (%Vdt/min) m 0.191 0.217 0.231 0.230 N.S.
sd 0.013 0.050 0.097 0.106
n 6 4 5
kul (HRV/min) m 1.826 0.809 0.831 A>(B=0C)
sd 0.642 0.383 0.310
PMT kel (1/min) m **N.A. 0.085 0.087 0.057 (A=B)>C
sd 0.017 0.023 0.008
Vhl (HRV) m 0.108 0.339 0.775 (A=B)<C
sd 0.172 0.255 0.404
n 5 5 4
kul (HRV/min) m 1.646 1.253 0.942 N.S.
sd 0.619 0.456 0.229
Sn colloid kel (1/min) m **NL.A. 0.074 0.061 0.062 N.S.
sd 0.038 0.028 0.024
Vh1 (HRV) m 0.844 0.545 0.583 N.S.
sd 0.282 0.247 0.106

(HRYV: heart ROI volume, Vdt: total distribution volume, n: sample number, m: mzan, sd: standard deviation)
*test result: Statistical test results. The signs, ““>>"" and ‘“<*’ mean that there exists statistically significant
difference between groups.
**N.A.: Data was not available.
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PRELEER, =S4 10827 Y 75 > = (kul) *72, WicEF L2 0 %Ro, Cka, %F 501
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Summary

The Utility of Quantitative ***Tc-GSA Liver Scintigraphy in the Evaluation
of Hepatic Functional Reserve: Comparison
with *Tc-PMT and *™Tc-Sn Colloid

Noriyuki SHUKE*, Tamio ABURANO*, Kenichi NAKAJIMA*, Kunihiko YOKOYAMA*,
Bao-Fu Sun*, Hiroshi MATSUDA*, Akira MURAMORI*, Takatoshi MICHIGISHI¥,
Norihisa ToNaMI*, Kinichi HisSADA*, Teruhiko TAKAYAMA**,
Masanobu TANEI***, Mitsuhiro TERADA***, Masashi UNOURA***
and Kenichi KOBAYASHI***

* Department of Nuclear Medicine, **School of Allied Medical Professions,
**xLirst Department of Internal Medicine, Kanazawa University

Using data from 17 patients with liver cirrhosis
and 3 patients with fatty liver, we have compared
the utility of 3 hepatic imaging agents in the
evaluation of hepatic functional reserve. Evaluated
here were 9mTc-galactosyl human serum albumin
(GSA) which is a new ligand for hepatic binding
protein, 99mTc¢-N-pyridoxyl-5-methyl tryptophan
(PMT) of a hepatobiliary agent, and 9mTc-Sn
colloid. In each patient, we performed these 3
imaging studies within a week and also examined
hepatic function tests (indocyanine green test,
hepaplastin test, choline-esterase, etc). In each
imaging study, serial images and dynamic data
were obtained after the injection of 9mTc-GSA
(185 MBq/3 mg), 99mTc-PMT (185 MBq), or
99mTc-Sn colloid (185 MBq). Using the obtained
dynamic data, we analyzed the liver kinetics of the
3 agents based on 1 compartment model with 3
parameters (hepatic clearance, hepatic excretion
rate, non-specific volume of distribution). From
fitting the liver and heart data to this model, three

unknown parameters were determined. Patlak plot
was also applied in order to estimate liver uptake
rate. Both curve fitting and Patlak plot could
determine appropriate parameters in every study.
In 99mTc-GSA, a nonlinear 3 compartment model
was also applied in order to estimate hepatic
blood flow, liver receptor density, and affinity of
receptor-GSA binding separately. Using the ob-
tained parameters, we analyzed the correlations
between the parameters and the results of hepatic
function tests. In all of the parameters, those
obtained from 9mTc-GSA imaging showed the
most significant statistical correlation with the
results of hepatic function tests. From the present
results, 9mTc-GSA imaging was concluded to be
the best for evaluation of hepatic functional
reserve.

Key words: 99mTc-GSA, 9mTc-PMT, 9°mTc-Sn
colloid, Hepatic functional reserve, Quantitative
analysis.
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