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99mTc-ethyl cysteinate dimer (*Tc-ECD) O Il {3 D FraT

——in vitro ZH.OHie—
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EE 99mTc-ethyl cysteinate dimer (**mTc-ECD) o ffn & X 3 iz o\ T, in vitro % .0 iz 5 L.
9mTc-ECD % 12 FIOR AL BEB LicliF TRIGE ¥ Lz b, #2727 /) — iRy ZESHET
L, RICHER t & OBIRIZIERBIR y=Ae—kt/1000 (A, k: E¥) TX EMShic. M TONRIIER
Thotc. kfic~=t 279y vEHIZEERHEBRL (k=0.376Ht—3.27, r=0.897, p<0.001), ECD 4y
MEEFENECHRMRCHEET 5 2 LAARBES . PR TRIGS ¥ TR & migf o ECD o4 iz~
fekz B, MPFTOHMTHAEIND XD H%L D ECD S@EYR MR EE LT\, BiiRifiikm &
ZOA 75 7 — i GRS 9MTc-ECD DA NBIE»BIX, & 74 7 — vHHRO ZH L E T2 5

LT, ARRANTHBENERFTTbhTwa EELLRI.

L FL&®IC

Single Photon Emission CT (SPECT) %& iz &
DM~ v+ 2777 41, BEHEEERRELT
N-isopropyl p-[123I]-iodoamphetamine (123[-IMP),
99mTc-D,L-hexamethylene propyleneamine oxime
(*9@Tc-HMPAO) % T, &4 OhRHEEE
CEWTHAELRIATLD.

FriclemEy vFRAERELTHREI AL
99mTc-ethyl cysteinate dimer (#*™Tc-ECD) (3, 29mTc
B, ' HETHD -0 REREC MG T
&, KERELFETHSLZ L, ERIHBHR
ET, MR~y 2759V FHEND ZLigk
o, LH—BOERUEIHIEIhTH29.

$9mTc-ECD 13 e HERA & L T MBI %
HBLTHEENCER I RATh, TOEMA=R
77 —XOERIc X WERWC BRI h, KEH
* W AFEFTEHEEFESEE
ZiF 442200
BHHEZM 44248238
BIRIFERE © HRESIRR A 7-3-1 (8 113)

HRRFELBEHRESHZE
# £ BE 2N

(R 29: 955-962, 1992)

It fE#tshs. FoERE LT IR
BBMEEEE, MEBCHEEIRL LD LHEESR
hTu 59,
ZDZATF—ERNTIDLEDTHDHITD
WTIRBELMZ IR T WAL, Zhixsd$
9mTc-ECD 12 & % MMk~ v 8 % f#R3$T5 E
TEELHEELELLIS.

9mTc-ECD O fRBICOWTOMRAXB B9,
F i in vitro T, M TORBBBRELHRFF LD
T, #§ET5.

IL M|REFE

1. 2mpH

£ ETs ¥nTc-ECD D4 7 % / — L3l
HR ot % in vitro THE L7-.

~-2) vingin 12ml iz, ECD iz L T
45pug @ ¥mTc-ECD # AR T X <#fEL, 37°C
EE#PTRIEE® . UTOoTRToOR%:,
WE 1ml w3t LT 3.75ug ® ECD &\~ 5 KT
ﬁo 7":.

DORIGFRD B, 308,
25tk 401, 651,

13%&, 12308%,
8 &, 104344, 154
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7®, 2058, 2548, 30014, 4048, S04k,
60421z 0.5ml T ORE Lic. ThxA+ 7%/ —
ndml iz AR, EAT, 7 ATIEBEL,
14y 3,000 EER TS HMEOL L. &5 LTEL
Nick 227 —AHEMNS 0.5ml #EHERL, ¥ =
NE Ay v x— (7= s8l ARC-2000) TH ¥
YL, RIGRLLHERLTA 7 2 7 — i
FTEAT VP LAEETHRLT, FEEATHIT?
9mTc-ECD D+ 7 % ) — A HHRE2EH L.

DEofiE: EFEEA 8 6l 23-285%, FH
26380, FIVC1914F2A»5 3 BIcRAES
I BRI R B R BRI TABE L T
W EE 44 (63-70 2%, F1 67.0%%) b
WML Mz 2o\WTHT - 7.

EF, 205 B3 (3271, F#H 25.3 %)
DEMITONWT, H5HTUH 0°CImgH Liz~-S
V) vingin 4ml iz, ECD iz LT 15ug ©
9nTe-ECD # Ah T, 0°C TRIEX ¥, 10434,
30 0%, 605 HDA s 2 — LHHRLRIEL
p e

IHiL, £EAHEK 6ml iz ECD Bz LT
22.5 ug @ 9¥mTc-ECD # Ah T 37°C EREFI
AR, 10531, 3045, 609 HDA 7 2 ) — ik
HER> JlE L.

7£¥s, R L7 9mTc-ECD owWTi, st
LFERMEY#EB 7 e~ 757 4, I DBEIEL
o, BEBEE LCEEB=F %, BEBRELT
Baker-Flex silica gel IBF #» f\~, #EB_ Lok
HEEic k35, RE{H 0.4 Ll EoikgaenE &%,
9mTc-ECD o [ sHbFAIME & Lic

2. mighRH

M it % 9nTc-ECD O 7 # 7 — L
R oD% in vitro T L.

%4 4ml iz ECD 812 LT 15 ug @ 9mTc-
ECD # AT X <# L, 37°C ER#+TRIL
IR

ZORIEFRN L, 10 5%, 30431, 60454,
120 /3% 0.5ml FOE L, £mOBE & R
Z, ZEHICET S ¥9Tc-ECD o+ 27 %/ — 0
MHERYRD .

29 3 8 2 (1992)

COPTBIXEFEREANSH Q3-27T5%, FH
258 %) o Mz O THT - 7o,

3. 2mPTORH

£[d T ¥2Tc-ECD ¥ RIGZ®, #2757 —
AOEEIEF 7 2 ) — AHNBECHTT, FhFh
D IER & MmO fHE B L.

~-%) vingifl 6éml iz, ECD B LT 22.5
ug O ¥nTc-ECD # AhTX<#fEL, 37°CE
BETRIGI €.

ZDORIGFR%E 60 iz 0°C wiBH LT,
05ml # ML TLmb Ok HELXREL,
0.5ml % dml DA 27 2 ) —ATHHLT, £M@M
ot 7 2 —ASEERDE. Ibic, 0°Cc
BHLERIEREZEOLTHEY L, Zom
#hb 05ml Fo0 2 Btkr By, kT
WhOKEEELZRIEL, b5 1 RETOEPOA
72— NVaERRDI.

CDRERL~=2 Yy MEDRD, A7 X —
ASEEIEF 2 & 7 — AHERONT, FhFh
o mEke & Mo HfE B L. 2fd
ECD ##w AND Z & X 5 4O #HinxTx
TRz b, mMROEFEIHEM L & {RE
L. CoflEi EE/EEAS 6 (23-27T %, F
5 25.8 #%) 2 HERE Lz M2V TIT » e,

Ft, T03b 1fk>OVWTIE, RAFEORIEY,
103 o RIE, 30O R, 1204 M 0 KRG T
HAT » 1.

4. invivo AR

99mTc-ECD ¥k & v % fifT St 1 6 (44
BatE) wBWT, BfRMERME A+ 27 % — 14
Hic X b, AJIBIECE PR L 7.

B X b 740 MBq (20 mCi) @ #nTc-ECD
(B L2 ROMEEE 94.29¢) % —EDEE T 2 4 fid
FCEELE. LT, SMIEEBIRCEE L
HF—FAXY, BERRER?D 3 SEIXISH
e, FOHISEIIIB T L, TOKIH
iz 1o &, ZOH05ELS 52 LBk
MA R L, 0 0.5mi b 4my v v b
EL, Blo 0.5ml #4727 £ 7 — v il
LTCHZ ) —ADEDAY v+ 2AIELE.
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Fig. 1 Representative time course of octanol extrac-
tion ratio (OER) in 37°C blood taken from a
subject.

. # 3
1. 2mARH

37°C £ TCRIEI RO+ 7 27 — ik
HR y (%) % e, KGR t (min) 2 Bl B
> T7 Ry bT5E, IBHEIE y=Ae k1000 (A,
k: EH) TX AL hi: (Fig. 1).

T, ERXokE~=t2Y, MEHY &
DHEBE R L2 5, EFEHIX k=0.376 Ht
—3.27, #HBIREUL 0.897 T, p<0.001 DEED
HHEIA R L7 (Fig. 2). BiEZ 26l c~~+r 2
y MBS LT EEETH -7, =0 24
D K AEAMOF & N, B S ITfEd - e,

CoOEBEHEE~=F2ZY , MELDLEHR IR
5k OHEEY K ET5E, K-k BEFEET
0.0825+1.27 (CE¥H L #ERZE), HlnE T —0.128
+0.816 L HEZEX BDLD - 1= (p>0.50).

0°C £ CRIGX iz 3 ¢, JEMED
VAL EEE 2 bR AMEROE(LIZEED b
7y 7o (Table 1). £FREKPTHEKETSH -
7z (Table 2).

2. mighAH

37°C i cREE B4, Fig.3 0k
Z, ZMOBE L VELMNCERLA 72—
HHROETAROR .

15 .

v 10}

5 i L J
20 30 40 50

Ht (%)
Fig. 2 Correlation between k value and hematocrit
(Ht). k=0.376Ht—3.27, r=0.897, p<0.001
(n=12)

Table 1 Time course of octanol extraction ratio
(OER) in 0°C blood (average in 3 subjects)

Time (min) OER (%)
0 91.6*
10 92.1
30 90.5
60 91.5

* radiochemical purity measured by a silica method.

Table 2 Time course of octanol extraction ratio
(OER) in 37°C saline

Time (min) OER (%)
0 91.6*
10 91.1
30 91.7
60 90.3

* radiochemical purity measured by a silica method.

3. 2MARTORH
ONEDRIGED A 7 £ 7 — A5y, A 7 2
J — ASYE O BT & iR T o8k, S FlO
SE¥y¢ Table 3 D@ Y TH-te. FH Lic 90Tc-
ECD 0t faftiEgix 93.3% ¢, =D SHD
~= b 7Yy MEDFEEIX 4419 TH -1

O Fide R B e 1 Gl k58 % Table 4 12/R
+. A7 & —ABERMERCED 5 1A,
ERep T AR T L BRI Lic. JEA 7 £
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TIME AFTER INJECTION (MIN)
Fig. 3 Time course of octanol extraction ratio (OER)
in plasma (average in 5 subjects). The value at
0 minute is a radiochemical purity measured
by a silica method.

7 = ASyEIERF T Mt T b R A HE
L. Zoflo~=b27 Y, F{HEIL 46.8% TH
% T,

4. invivo A B

LMAIv v rOE—2%100% & LT, £ifiF
LA s 2 —ABEOS Y v OREREY
Fig. 4 wi$. Mo » v v b ERGRE 2
HTE—27iEL, FOE2HMITEFETL
o ThrbETIRERCKD, ©— 2720 10%
PEoa v v b 2 EbAm30nk  ciichi.
—F, A7 %7 —AHEDH Y MLEERLE 2
HrC e — 7 E Mz K, BT 0% IS0
. ZEEETOF 2 2 ) —AHHRERD B &,
ChIZS2ECET L, #ERES 4B T 315%
103 T 11.4%, 307314 T 3.1% &ic-te.

Figure 4 0o+ v 7Y v 7SR% B TEA T,
EMPRBIOA 22— EFOI TV +FOFE
DHExR KD, 05D A 7 2 ) — ALHEOHEHE
% 100% ¢ LT Fig.5icR”"$. #2%7—14%
EORSEIHEERE 2R CHEMLT64T
798% s h, 154T 0% ##Bx  (93.4%).
—7%, &firor v v OBSER, B4 ICER
Cicotcdh oD, HBRESH Inn% i 7.

Iv. # =®
99mTc-ECD (3 diamine dithiol (DADT) Di%:#

29 % 8 5 (1992)

Table 3 Distribution of #*mTc-ECD in blood

Corpuscle  Plasma Blood

OctanolD 15.0% 30.5% 45.5%

Non-octanol? 36.3% 18.2% 54.5%
Total 51.3% 48.7% 1009,

1 octanol extraction fraction.
2) non-octanol extraction fraction.
B:1=100 - R2/R:1 (%)
B2=100- (1—B1) (%)
P1=100+ Rs + {6(1—Ht)--E}/R1 + (6+E) (%)
P2=100 : (R3—Ru4) « {6(1—Ht)+E}/R1 - (6+E) (%)
Ci1=B1—P:1 (%)
Ce=B2—Pz (%)
B:: radioactivity in octanol extraction fraction of
blood.
B2: radioactivity in non-octanol extraction frac-
tion of blood.
P:1: radioactivity in octanol extraction fraction of
plasma.
P2: radioactivity in non-octanol extraction frac-
tion of plasma.
Ci: radioactivity in octanol extraction fraction of
corpuscles.
C2: radioactivity in non-octanol extraction frac-
tion of corpuscles.
Ri: measured radioactivity in 0.5 m/ of blood.
R:: measured radioactivity in octanol extraction
fraction of 0.5 m/ of blood.
Rs: measured radioactivity in 0.5 m/ of plasma.
Ra: measured radioactivity in octanol extraction
fraction of 0.5 m/ of plasma.
Ht: hematocrit.
E: volume of #9mTc-ECD solution.

Table 4 Time course of distribution of 92Tc-ECD in

blood
Time Corpuscle Plasma
(min) Octanol Non-octanol Octanol Non-octanol
10 29.0% 14.8% 50.1% 6.1%
30 23.49% 26.6% 374% 12.6%
60 14.9% 39.2% 23.4% 22.5%
120 9.9% 41.8% 15.1% 33.2%

A LTRSS Rt v v FREHITH 5.
%< ©» DADT {b&#Hr e mBIcR YA Eh D
Lo, SFECHEV-HEIRTLEY, SPECT #
BB -6, Zhicst L, ECD I13ME
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Fig. 4 Arterial counts-time profile after intravenous

injection of 99mTc-ECD. Arterial counts are

expressed in percent of the peak of total counts.

—— total counts, ------ counts in octanol extrac-

tion fraction

— (] (] w w
(2 o (23] o a
o o o o o
T T T T 1

o
o
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[2.]
o
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Fig. 5 Integrated total arterial counts and integrated
counts in octanol extraction fraction as func-
tions of time after intravenous injection of
99mTc-ECD. Counts are expressed in percent
of that in octanol extraction fraction cumulated
in 30 minutes. — total counts, ------ counts
in octanol extraction fraction

Bz X EEHEIh 529 Zhiciy, ECD c#A
EhTwb=A7VERESELTWS EEX DR,
D= ATAENMBA=AT 5 — X CEZENTH
I CTKEBEE LA Ic Do, MmRMEEF
BT R, HMEBCREIhD IO LHEER
KT 39,

BRRICH AR EECESE LTV 5 & Th

i, =25 5—XiEHI ECD 0N EAR A,
= AT 7 —EEEMET T 5HBAB I, K
MAEEX Y BELFMINLTEELED S, &
DZAT F—ERXDNWTHB Z &py, ECD T X
By v FBOBRIETEELE LR
5.

F iz, 9nTc-HMPAO i2MfERic @RI A H, I
Hr o7 lORELECZERREI R TW
39, Tz ik ®¥mTc-HMPAO iz X % ¥ i &
VHBEOBEWIFRS, 2 75y v FORERKR -
TWwW3EE2Lh. Ibie, 2 vAZRHTT
BT, HMEE EOR DAL A RS REMA
H5.

ECD i2fi#2: 6 D HRIEESHTHB EZH
5523, firh ECD 23 MK~ v FRic & D &
ST BYEL DL, SEOBELLTERIA
T3,

5 LcMEDRko—B L LT, $E4m,
m#EFcon ¥nTc-ECD REHARX KR L. o
T, F 72 —ABERD - I JRIEHED %9mTc-
ECD #3KBEMHIIs b, A2 27 —AHEICA
5 L% ECD O fRE L7e.

¥, £EAEKPTIE, 4272/ — AR
BDIREAEBL Lich > cDieR L, £l T,
SHECHHERIET L. chimhisy oS
T, A7 27 —AHHEEOERTHAREZINRSBZ &
EWRL, MFOREREDEE T ECD Ao@ih
TUWDEWSREBECFELRNEEZ DR 5.

ECD Do fRiziifirTx v & £ Tl 5N
WL, MR ToSRITERTH->7. ECD
SREICEECMRTRE S EE 2 bh, Zha
ERic L2 LT, BRI TcORcEE
THLHEIRD., Thiz, £MF X HoPERk
Lz, P TLHECH S h b HMPAO
ERBEILLTWBY,

o, MR TREBEE 2 v 227 LG L
ECD 33+ 7 27 — A HERAYD, HfELIcE
I b EE£25h, ECD & Mmifidhk s »
VRIDRER, HoThbIhiEbhb.

ZMPTOA 7 2 7 — LI RDE T BEN S
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Kbl kL, MEEELXRBTHELELLR
5. &M TONREENR~<L2Y o MEEIE
OBz b, SREFEROFERALI,
mEROFTHECAMKEEL O D.

Ft, ~< b2V, MEMLDOHEEIR K E
L EIfE k OTeEEIL, EEREEER L BRHRE

ERNEDOEMER L OB TEEEYRD M-I,

e L > TRA=AT 5 —CIEMEINMETT5 &
ThiE, BRMEOMMMEXENEL H H{ELFF
ffi3 ARREMED B B A, MAETRABY T, M

HBl=A7 57— EEEEOMBEIIREN T

9mTe-ECD % M TRIGIE, 7%/ —L
HEEIEA 7 £ 7 —AHEO, MmERF L miEFRT
ootk BBk, 0°CelwHAT 5 L TRIER
BT Egt. 0°C [Mdric ¥mTc-ECD % At i:55
&, 727 - HERTEEAEELLET,
0°C fiF TOHRTERTED LEZDLRS.

ECD o [fi#ffsh T4 1 BfET 6% BET
Hh, &P TRIEZEHE, BEKED ECD
NIRRTl d b &5 M TONEE FER
ARy BE LTS, ECD o BfrEicxid
MRS T o, M X 5 R
6% LU TicichtEL bR A.

Lhl, HfivEREcR 14T, 10520
5604 DRz Mz 16% D IEX 7 2 7 — L H
» ECD 2=t B LTk b, &mboFirih
NS HDFEEN LG, MRS L 25Tk
SHEA L\ B ECD i EYH M FET
BT EMNRBEND.

ZOFREREE LT, JEA 7 & 7 — A 4E D ECD
SREHVFRORELZBAETHZ L, b LIRRK
mEREFC ECD BRI FEL, BEFEERT
SRt ECD o47c &b —& 2 m#fic A%
WO BEFREESR S,

SHAOREECE LT, £Mfmic ECD Bix A
hAZ il RO NI TNTmEiciEs
h, MEROEFEIHEM Lo ERE L. izt
ECD BROEIX 02ml BETH D, ZOREN
ERETHEWELTY, KERBEIECARVWLEE
bhb. !

29 % 8 & (1992)

ECD it=4 7 A7 2705 TULEHLLT
e X B EREYRAAXDLEE, Bkt o AR
BowiHiis s R ETHS. REMELLKE
HEANOERI D B, ANBEHE LTzl o
£h v v TiRisl, BEESFEO Y Y v+ 238
FrE2 bR, £bTORBEIEOHES LM
BT, BIRX VERLUCHEOF 2 2/ — &
M Z1T - e

efFfry v PIBERK2HTEY - 72d%,
ZOH2HEREEET Lk, ZORDOET
BBRETH-T. ThiestL, #2727 —1oHE
24 D BURELELHIZET LT 0% IS ¥,
05D ANEEATIETH L, ZTOK 809 A5
67T, 0% UERISHURCATE R L
1A o T, BRI AN HERERE TfThh 5
tEzZzDNhD. TOANBEEEREMFOIY VT
MOECHETH O EEEL Bbh, ECD O
ANDOFHEZ I T A A+ 7 & 7 — A hiH O EBEHES
mEINA.

FOEEMITL invivo TH 7 % 7 — A HHEER
SRCETTHC LcHKTAOTH S, Ml
RETORAEL LT, SERShCEIIRGL
HRoBE i X s b ToRB O, MESET
DREEMED ECD 0o A&k, RBEHEXLLRS.

¥7:, ECD O¥A » v v b G/ TFEC
ETHLEENY, SEOFERMD, ATNOENLDL

L ERMNFER S 7225, HMPAO THEIRT
WHIFERIRZCDOBGUEDO AL ERTE
39, ERREFS O mELi oV T, BFF
i3 2 FTRENED B 5.

S EDKET, Mo ECD 4%, ECD O
MFTOFEFRCOWTOMREXBLZ ENT
i, ZhbofEiz, ECD I X5 ik v
FOMPRCE W TEERLOICEIBHEEZD
h3. Xbiz, MAToO ECD S M@EEHE D 410,
ERCIA2ELI EOBANEERD LTAHTH
5.

V. & 5]
1. 9mTc-ECD #% in vitro TZMH TKRIG ¥
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tel A, #2727 —LHHERyIDECHIET
L, RIGKERE t & 0BT IEEBIS y=Ae—kt/1000
(A, k: BH) T ARZIRE. MmiEhTOHE
BRERETH -, 2Dz &b, o ECD 4
BEFIECORPCEET S EELDRT.

2. kfEE~=t 7Yy MEXEDHBERTRL,
ECD fEER N EC AP FET L &a8
REI .

3. ECD 7RI & Il & o BfRII=E
It

4. in vitro T T RKIGE T mEkF &
> ECD o fizifiNick o 5, mMiETOS
BTHBPIND LY b %< D ECD fREWH M
BRI FEELT V.

5. BIfRMUERME FDA 27 27 — L HHEALER
Bic ¥uTc-ECD O ANBIH b, +27 57 —
VRO SELETOREC X b, BReAN
X HEBERMTThhTWB EEL bR

BEE L 90Tc-ECD ZHREL TV W icHFE—5 >
FT7A Y —THEMCER - UET.
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Summary

Metabolism of *®Tc-Ethyl Cysteinate Dimer (**Tc-ECD)
in Blood—Mainly In Vitro

Yusuke INOUE, Toshimitsu MoMosg, Ken AMO, Tohru OHTAKE,
Toshiaki WATANABE, Noboru KosakaA, Jun-ichi NISHIKAWA
and Yasuhito SASAKI

Department of Radiology, Faculty of Medicine, University of Tokyo

Metabolism of 9mTc-ethyl cysteinate dimer
(*9mTc-ECD) in blood was studied mainly in vitro.
When 990Tc-ECD was mixed with blood taken
from 12 subjects, the octanol extraction ratio of
ECD (y) decreased rapidly and the octanol extrac-
tion ratio-time profile well fitted a monoexponen-
tial curve (y=Ae k¥!/1000 A k: constant, t: time
after mixing). The k value and hematocrit (Ht)
were significantly correlated (k=0.376Ht—3.27,
r=0.897, p<0.001), therefore, it was suggested
that the majority of the enzyme which dissolves
ECD exists in red blood cells. When ECD was

mixed with blood, there were more hydrophilic
products of ECD in plasma than those generated
by the enzyme in plasma. In vivo input function
of 9mTc-ECD was calculated by arterial blood
sampling and octanol extraction. The duration of
effective input was relatively short, which was
attributed to rapid decrease of octanol extraction
ratio in vivo.

Key words: 9mTc-ethyl cysteinate dimer
(*nTc-ECD), Hydrophilic conversion, In vitro,
Input function.
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