(g 3

iR AR X 5 B RIBEBRIRD = v v o — & B 17

AR ®/* AR OER* R Fase™*

BE VUFHASLAVIA UTHEHRESH 27 — ¥ IR % A v T 22mTc-pyridoxyl-5-methyltryp-
tophan (99mTc-PMT) ~% + /' 5 4, 99mTc-phytate FHERERIAR I X UFH O.OBIHEAHBR I L, iR
EREIC X B EMEN 5 A — 2 EHO 7 v 77 2 2R, HEROEREIC X 20T & B Uiz, ST AFsEE
RELEH SHIT, °2Tc-PMT kiR L 9°mTc-phytate FRAERIR TIXERIE L thREIRIEIC X 5 RS
X —F L7, 92Tc-PMT FERR TRAFICEROZVAD bhi (p<0.05). —F, HHREEREC
X VR b - ERERASH MR I LENCEAEEZ R LS L b, HREREDOSF® X VEEDH
WhELEZ bz, LicdioT, mifEREIC X 3 5F RI BBHRORTIIAS, BE» SERET, K
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EEbdTHERALEx O

L &I

Bl RL 7 — 7 BB ORRIZARE LL, AT
BEEZOHFIIBNWT b Z20FERARMFEShS
B, BRFRTRELTLLH22Y 7 by =75
FEhTW3 LREVWEW. SEbhbhixif
RI 7 — 7 JUBERAR OXf S L LT, £ 7Tc-
pyridoxyl-5-methyl tryptophan (LLF 9mTc-PMT)
~2X K JF A, 99mTc-phytate fRAEFHR L & O
(T O DI K it LR ENR O FiE &
Ank&@ 72 —-2HH0Y 7 by =T 2%,
RERDERHECHELERTH S L ORBEEFH
DTHETS.

IL HREDVICHE

1. BET—20IE

FTHRERETER o BEF SO (B4, ikl
B Extp L L. RI 7 — 2 IR, FEEE
MENRZE L, D7 & I g+ 2R SN

* KIREALEEHRBEAR
**RBRR B 2R BB T SRR
Zf}: 5T4E10H 28R
Bit=Ar 58421 A13H
BIRIGERYE | KIRTREXES 4-2-78 (8 553)
KIREAEESIRBNE
it N "

RABXIEYUFHATERE, 2T ¥0Tc-
PMT (BA 2V 7 4 Y7 21H) 5mCi & 3 wix
99mTc-phytate 3 mCi % [#FikL Y BFICEA,
BEAER L V20EEOY VF I A TEGEA VT
AVTERLELT — 7 OHEEBICET&EL 2.
9mTc-PMT (% 40 434, °mTc-phytate it 30 4y
#ETHWEIT o2, ¥ F H £ 513 Z410(Ohio-
Nuclear ##), 57— & uFE$E 1> HARP(H 37 #
T4 aftf) 2EALE.

2. B RI BhRRERRODIERL

F—rEERICGS T -2 2 FAL,
9MTc.PMT ~ % k 55 4 L 99mTc-phytate fF4E7E
R FFAEE LR, °9mTce-PMT 72 & U8z 99mTc-
phytate JHJchf i3 UEER IC ROL 2 3¢ L THERR,
Z 0t 9Tc D YEEEFIRFICH T3 MIEZ M 7.

3. FF RI BhRReRERDARAT

) BRI X 5 8T

FHAROF R E AP L, ~ ST AT
2Tt Lowenstein O#/EVIZHEV, 5 LADHE
FREVIC T &3 2 PRt hAR o A X v FFPkitR (Ke)
ko, ZodHtHROMELZLORLL LD
R 22 LB &, 50 7 EEhsR b st
F—EER L 2B, ERES O 5 FE
R (Ku) &3k (Fig. 1A).

99mTc-phytate FFEEM AR 1 EH & O@MED T/
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Vv, plateau |23 U7 3F50R 5 & FHER G 2 =
L5I< &, ZofbihfRiczsZ Lb,
T O IR OSBRI OHEAE S O AR L Y R
R (K) 235 L7 (Fig. 1B).

DR LRI L T, WTFhofHAa b 2
EoREEEOf» 655 LEL T, ML
HOREHF OEMRED O AR (Ko) 23K, b LD
Hi#A S EFOMBREZE LW TE LS RO
Atk YRR (Kd) 2R 7= (Fig. 10).

EEHERTRTT - AEERY AV, &
##% Fig. 112773 Z & < color graphic display |z
For&¥, GREOHFIATRMICERLZ>TW
BEHEBIRL, hoB/IERECL VT

2) BHRENRIC X 5 f#iT

9mTc-PMT DERNEIRRICE L Tk, A,
B & 3 @D compartment %3, 99mTc-phytate |2
SWTitfiH & fFo 2 8 o compartment A3AEE
EhBENB, WFhLIFX Y dH s WidfEH &Y
B ICMHA~DOHEBITRFELENLDOLE LT,
o BiERE#R 2%t L T % #h one compartment
model #EHA L, FTLOHEBAEZEN L. FTz,
DI HE LRIz oW TR 2O HHE O H 3
one compartment model #{RE L, 2{EDFEkE
BXvhsBEnaREE N

OMTc.PMT ANk 75 A

Ciapy=Co (e~keti_g-kutt)
99mTe-phytate FFEEFE IR Coun=Co (1—e7*)

DR S Cop=Cre™ o+ Caemert

Co: 0 C, Coo: oofid C, C1: Kd iz31 3

0 C, Ca: Ke iztb+% 0 s p C, Ke: AFdE

iR, Ku: fFERE, K: FEHR, Kd:Hk

E, Ko: 5 2 HTOHER

Ematiz N5 2 —# Ke, Ky, K, Kd, Kz iz
BLTHRETHZDBRORNAREICE B
FEATIEANATRE T, BRAREVR® 2 X 2T & 1T - 7c.
HRER O—RHFHRIHRE TR R . £
A —F OYHEREREIC X v B, EPUET
I Wi HEBRRIZR T 2 EREKEOREIT TR
TH—kL, =va—Fick Y HEFE s
E727 2 — 2 ORMEOREZRETH OB

203 3 5 (1983)

B3 0.019% LAFiziz o 7clf & L7z,

oL & =R

BHAREIRERIC X Y 1B 5 - K iifjix Fig. 1 (D,
E, F) iR+ wiFho qHflfhificst LT
BEhi-EAEERL, FERROXUMEEEL
To. {ERIEE L HREIREC I VBRI 7
A —%{E#% Table 1, 2 {77k L7z, {EXE: L ghiRE
IRETELRER, 9"Tc-PMT ikt © =
H#Hh 0.04040.009, 0.044+0.010, 99mTc-phytate
FFERR I3 0.27740.019, 0.274+0.022 L k<
—F L7eAs, 99mTc-PMT FFEERZR i3 0.395+
0.059, 0.314+£0.051 rFEFICHEOENED LN
7z (p<0.05).

HIRREIR S X 2 ARATIC B B RN, THERED
BLEL 14y, 99Tc-PMT ~% k 4'5 4T 308,
99mTc-phytate fFH4EREE#R T 1I0FEE TH o 72,

Iv. = E 4

FF RI BhEBHAREAT OB SIZ R, ~S h 7T 4
12 B8 LT 319554 Taplin & 73 1311-Rose Bengal %
AWTHD TSNS T L EER, AFEEREAD
DWFICE LB LN EMNMGEMIC L K %o
729, L LZ4E Loweinstein 234 Ebhbh i
W ERIC X AT |G, 1959 FizidTk
ETbAELIX VIEREIC L 5 T PG &
no, Lz OFER~S LT T L O—REIFENT
ELLTHWOLABERE->TWS., T OFITE
Farvbta—2oER R LTWiIVWERICIERE
FETH ohs, BETRW L >»OMBELALE
LTWa. ¥F, HEOEEE ST HH, 4
DbhbhdZ L{EREIHLTavyEa—%
rAWTY, HEICT 3 ERRHORESHS
L VEEBPKRECEAShD D, BREMO
HECRIFCHEHELAREPEREShS., LTk
SEEEFR S iz 9mTe-PMT® o 2 b & 1/ fTAR
B vFr 74 —RERTRE, FFTofERdkt
DRI, ~ ST A0 RIS EMR
&h, ZoORREL L TER RIS O B
HNEL Y, FERROHFICKEL &2+
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Fig. 1

Left (A, B and C) and right (D, E and F) figures represent the graphical analysis
and the nonlinear regression analysis respectively for the time-activity curves in
the same patient. In left figures, counts are transformed into logarithm. Upper
(A and D), middle (B and E) and lower (C and F) figures show 9°mTc-PMT
hepatogram, 9*mTc-phytate hepatic accumulation curve and mTc-PMT dis-
appearance curve in the heart respectively. g all figures, red curves demonstrate
the measured curves and yellow points show the superimposed region of red and
green cueves. A. Green and dotted red curves show the hepatic excretion and
uptake curves respectively. B. A dotted red curve shows the curve subtracted from
the plateau count in the measured curve. C. Green and dotted red curves repre-
sent the second and first compornent curves respectively. D, E and F. Green
curves represent the calculated curves.
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Table 1 Ku, Ke and Kd values estimated from graphical and nonlinear regression analyses in
99mTc.PMT hepatogram and disappearance curve in the heart

Ku Ke Kd
Case
GA* NA** GA NA GA NA
u.Y. 0.403 0.273 0.052 0.058 0.294 0.348
T.T. 0.339 0.278 0.031 0.033 0.274 0.365
K.T. 0.337 0.299 0.046 0.050 0.298 0.383
K.R. 0.478 0.398 0.039 0.042 0.400 0.432
Y.H. 0.417 0.320 0.034 0.038 0.300 0.331
Mean 0.395 0.314 0.040 0.044 0.313 0.372
SD 0.059 0.051 0.009 0.010 0.050 0.039

* Graphical analysis ** Nonlinear regression analysis

Table 2 K and Kd values estimated from graphical
and nonlinear regression analyses in 99mTc-
phytate hepatic accumulation curve and
disappearance curve in the heart

K Kd
Case
GA* NA** GA NA

uy. 0.261 0.259 0.341 0.316
T.T. 0.250 0.261 0.280 0.282
K.T. 0.279 0.270 0.328 0.314
K.R. 0.290 0.276 0.349 0.291
Y.H. 0.305 0.306 0.280 0.271
Mean 0.277 0.274 0.316 0.295
SD 0.019 0.022 0.020 0.033

* Graphical analysis
** Nonlinear regression analysis

Ltk s, TE, SEObhDbIOKRE T TFE
EREICH L T ERE L thiREVRE L oflicE &
DRHENZD LTS, 204, HBRERET
BE S AR T RTOF— 7 2V TIHE
W & ORI SR D Hh s 0T, FFERRICX
LThLTAREEMETE LELZLRS., 20K
o UM S oA AR SRR I X <
—H+3z L TCLEMNFLATVS.

RI 2w A FAFER IR AR ERIE < £ b
h, 1960 Fiz LH 525 19%Au 2w £ K T 0fEX
I X 2 N 2 3D, 1961 FEicik T iz 2
VEa—HERAERRELTWED. ZoHEELIE
HECTREREEORESLERZ L, &bl
s plateau IZE L TWAEWES, TERERERSR
PEHETERWEWSIRFEFLTWS., —F,

HAREIRETRABR L7e 2 L < EHRREHET —
ZZHTEHB D, FHiufh#Ra3 plateau 123 L
T EVEFEDT —# &{# - T plateau {E %
FRIL, WEBEREHET LB TES, LKk
25T, RIDF~0HEH c BRI ET 5 iFE
B LT africiyv—BERLELZL
hs.

DEEN &Rz oW T, 2 EOEEBEKD
L LTHEbIBZ LMBEW. SEbhADbRYD 2
BEOREEE O L LTk, (ERETIIRK
FNCFIA + 3 BB O EARILLIORZEIC & Y {HER
BRESERAShBREERET 3. Zhix, FF
B E RI BfuHic &< El 3 3 ER o f#Tic
B e REESSEL LS. MRENRE TR FR
AR T A =2 2B THUT — ¥ 12k
LEKABTE AT A2 BIRTB0T, EN
BIVEBMOLBRENBEONE LEZLNS.

Pk, & LTHREREDORRTICOW TR
7285, MERTE LTRFHE X 2 HAESARAREIR
FEWZ EBHIFHRS. Lal, bAEIRBITS
AU —FOYRBELNE L b, AEXN
N—F o OfENEL LTIREhE Z L2/ L
AAR

V. & L]

99MTc.PMT ~° | 55 A, 99mTc-phytate ff4E
TR X O H O DI R fhfRicxt L, v
Ea— 2 AVTHRERICE VEEA T A —%
PHEHBT2 7w S5 0 2BF L. Z 0B
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XoEREC L, £5, BE»OEMREICHKEE
Bz LnTE, BREEbOTERHLELZLN
5.

VL. % &

Y & X &R

Yl=f(as ﬂ’ 7 Xl)+5l(i=1! 2) A n) (1)
OEE L, IRE a BPEY O T—EOHHE L T
i3,

I~ (@ b, 7. X0

ERANCTBZLIZXY, NTA—F e, By D
IWHEfE a, b, ¢, kBB, ZhiRE/NE
RETHHD, FHERXR o, 8, r KL THRET
BWHIREERETF—F—RBEAL, £U4XER
e+ LERDS. 5, a, B, r DX WHIHIE
a, b, NEShTENE, f %2 a1, b, a1 TF—
F—EML, BED2KRUEOHEEER TS L
f(e, B, 7, X1)=f(ay, by, c1, Xi)+(a—a1)f,
+(B—b1)fp+(y—c1)fe

Lidsd. 2z Cfa, fo, felZ f D a, B ricld
% FEK D a1, b, c1 KBFZETH 5.
L7eddo T (1) KuUTE LI

Y =f+(@—a)fa+(B—b1)fb+(r—c)fetea (2)
ENTHDNT

Yres=Y—f

t+rL QR

Yres=(a—a1)fa+(8—b1) fb+(r—c)fcte (3)
Ly, zoRixa—al, p—by, y—cr iZBLT
1RRTCHBOTEEOR/NEREICE Y, a—ay,

203 3 5 (1933)

B—br y—c1, BEHETES. LaL, Q) RTE
PR Th B, BbNlEITIER:R/INEFRHE
Effia b, cTiEm<, a, by, a1 X VIELECE
V) ag, be, C2 ITBPE A VDT, az, be, c2 #{F- T
a;, by, &1 LFAKOHE R T o TE D ICERIE DR
vy as, bs, ez ZRDBZLIIHD. ZhERET
3 LEREDESFA ZYres? REHFEEG I B L, W
DEVERL I ZBREINS KR o o, 8,1
DE/NERHEEE a, b, c BFE LIS,
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Summary

Computer Analysis of the Time-activity Curves Associated
with the Liver Using Nonlinear Regression Analysis

Toru KasHiwaGr*, Takeo Korzumr* and Kazufumi KIMURA**

* Department of Medicine, Osaka Kosei-Nenkin Hospital
** Division of Nuclear Medicine, Osaka University Hospital

A new analytical method using nonlinear regres-
sion analysis was developed for the time-activity
curves associated with the liver such as 99mTc-
pyridoxyl-5-methyltryptophan (*9™Tc-PMT) hep-
atogram, 99mTc-phytate hepatic accumulation
curve and disappearance curve in the heart. The
time-activity curves were obtained by sequential
images of scintillation camera equipped with com-
puter system. The curves from 5 patients without
liver diseases were analyzed both by conventional
graphical method and nonlinear regression method.
The reliability of nonlinear regression analysis was

ensured by the good fit of the theoretical models to
the every measured curves. In 99mTc-PMT hepato-
gram, hepatic uptake rates were significantly dif-
ferent in graphical and nonlinear regression meth-
ods (p<<0.05). Therefore it is considered that non-
linear regression analysis is a easy, rapid and ac-
curate method for estimating parameters in the
time-activity curves associated with the liver.

Key words: nonlinear regression analysis, hep-
atogram, hepatic accumulation curve, 99mTc-
pyridoxyl-5-methyltryptophan, 99mTc-phytate.
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