(B %)
9" Tc-ECD D55 1 #H Ff AR 2 ER
AR #HA* kT Ba EAE* =5 B
EAK E=* B pE* BA H=* B B
By RMNMOKEY v F 75 7 0 8K E LTHRE I N 9"Tc-ECD D R4 & AN EYEIREY FHEiT 5

tesh, RIEARZ v 747 3Rk, £ 1HERABRYER L. RO 52X %A it 8 iEROR
B, HHR, BRBEABEOLZIZHOLIY, REMOFEVEHTHD LEX LN, AFIXEFHES
MCREA~ERL, | FUNCRAEREZRL, 20#%, TbHTPo<K ) &b wash-out Shic. #5
%S TEEED 5.440.5%, 65 4T 5.04+0.3% MMANCHRIF I vl LA QRS 3 L U MA B O
KILERLHTH 1o, FTEPMRBIIF-—RERTHY, B5H IO ETE 5 BD 60.2+7.3%, 24
ME T 88.54+10.3% MR HEt X 7o, MIRD Bic & h BH LicAFIC X 5 BILE 81T, #5 2.5
MIgICHER LB e, BRbEBUVBNICls T 0.073mGy/MBq TH ), BE¥HAEL L THoirA®EN
Thote. BEBGH 3045, 904y, 150 HorEsic SPECT 2 #ifT L, #8AEE ARFMLKEGY1HB

1019

fo. AFIRAMMEY v 5 77 7 « BF L LTHEALEA LR,

L FL®IC

N-isopropyl - p-(I-123)iodo - amphetamine (123]-
IMP) o B $& ¥ X 0° SPECT #E 0¥ Kz X b,
BRI > v 7 7 7 4 (R REE, MEREREE
o#FkE LTUASCHFECHVWbhTWSY., L
AL, 12L-IMP (L% N 2> & o wash-out 75 Helsc iy
L, RPN % )3 2 O3B 5 OO R S
NN TH D, Fi, BIMF THHeD
BEECHIRY D D, REBRECIAMETH 5.
Ihic, Effifci-dbarntiivsh, L3FLD
T BB BRI CREL D B,

o, %9mTc FE3%H & L T hexamethylpro-
pylene amine oxime (**mTc-HMPAO) »\BiF & h,

* BEREHRB R FIRBBOH R
** BHERRFEER
ZfF44EIAIN
B#RBZA 4ES A 13 B
FIRIGHR S | FREH S IRET 35 (B 160)
BERE R K FIRBE A AR R
A R o# A

(B2 29: 1019-1027, 1992)

FRRB O 2 — L V¥, b THLDREIRER
MIGATRETH b, T, BSHEEECER T
WHLHERBEOBEGENELRD X
7= Lo L, mTc Bk, HEm I iatHL
ML ST 2 oD X OBkl
Rah, 7, BIMHMAEEFBEO2 v 5 A

FALT L REF T e EOREDRIE S h
T 549,

AR, Bl 9"Te BREMATKIMK 1 # — 2 v
7% & LT diamine-dithiol (DADT) 1t & # © &
EHHEDHN T X719, DADT {L&¥iL 9°mTe &
BHCRERLF V- PR, TORBEL VK
M1 »—ovr@eE LTHIBEIhTERD, KN
ADOE Y AZDE L DL A & D wash-out 3,
H 7o, MEENORFEBICHBOERL S
Thht. Cheesman HiL, = AT AFEHEAL
7= DADT {b & OB L ED KR, HA~D
B DIARNE L, B TORFFRRA R 990Tc-
L,L-ethyl cysteinate dimer (**"Tc-ECD) % B\ 7
L1727, 99mTc-ECD (2BCKIC B\ CTERIRERAER 2
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SHHRTE D, Baths X OBEKNEREIRE
hoobh%.

ZTZ T, AP\ ThH ¥Tc-ECD o 1
FRIRBR 2 PG 11 A ARpaic THRBL, 3
R ILRE-CHRNEDBRELYRFE T L L b
PRBEORM LTV, FRRCRATIMMEE >~ +
777 s WHE LTORREMEE G Lo THsG
T 5.

II. M¥RELVHE

1. %

HETRE (%, MEHRE, RRE) X H R
FrRMBED LRI > TeBEABEAS v 74 7
3AERGE Lic. ARBRMBCELTL, X0
Hi), AESxHcTHoEP L, AhE&ck
LRBRBMAORELCEC L .

& EOERIT 20, 23, 37 1% CE 2749 %),
SEHE L 67£5kg TH - 7e.

2. FAEEA

FA AN, L,L-ethyl cysteinate dimer (LLF,
ECD - 2HCI) % *mTc O #EA4 & LT 8 Ak
LR Ao - Fx, P THDH RBRE
2 — 1 D-9401, kR EHHE—7 247147+ —
IHEMBE IO T 2 HEv eV ) 157, Fiok
LILRIPHSE, 7 - K vHB). 1%, +13, ECD -
2HCl % BRASHE R E LTCERL A1 7L A B X
C) VEBEEHRL DB SATABD2 17
M THER I 5.

3. E#FE

1) HREGBT 7557 A b Y v A (90Tc)
WL #1470 Bionz i

2) AMAEWK3.0ml 217 AL,
NEW % IR LT,

3) AU TAABKO 1.0ml % Hbic (7
VBInZ, BE L.

4) ZF{Rw T304 MEFE L, *°mTc-L,L-ethyl

cysteinate dimer (*™Tc-ECD : L\F, A#|) %15 7.

ek, HR—ADHIOREEF1x, P 2{EH
Lz

29 % 8 %5 (1992)

4. BERGIVEEFE

X E A ool R IR B T 2, B
B FUE S 27tk MR b AFIA &5 L, A
HIcEBREE S~10m/ T7 5y > a Lz, &
KHETHRBRIBEO D7 L b 4RFRIRT L DiER X
o F7o, PRibh (e X8, R R A BN
LR oG 1 RRIDIAC = » 7 20K
R EE, BH5H2~3 RN R R L by
fo. RFIOBESHEFEOME X, Bl = F 4% g
Bk L T2 0V A XA fiBrr~ 2777 4 U
X hRDI.

AF| Oy 5 Fit 380418 MBq, ftgH b 2okt
i3 98.0£0.8% T - 7.

5. RBAE

ARBROFAEF ARLIOFATEAr o2 — 1%
Table 1 =/~

) % &t

AFN O G-Ritkic k3 5 AMEAER, SRR,
FE R B2 AL L, fA MLt a il L 7.
SRR, R, ME, OB X ORI
%, EKEAE, D —BmERE S LT, HiMmER
¥, BRI, ARMmERE, MR, ~~< b2
oy MMl X OV N B A, i) KA LB
L 1T, Na, K, Cl, Ca, %, avasyana
— 1, GOT, GPT, LDH, ALP, y-GTP, &'
A€y, BUN K IO Z L7 F= v, i) Rk
LT, EH OB, verEYy -4 vELIOpH
% JllE Lic.

2) hNEMB)E

M S EE D HER L, A F B b 1R © P oy
R & EDTA it LT SR 1 ml 247
D OWEEER 7 e h B v~ v v 2 — ARC-
300 TR L, B G SR w x 35 bl BE
(%dose/l) & LTRdIz. DR, 34 2 41
DWTIE, Rk EBmK 0.5 ml & 1-4 7 %
J—=nA5ml EREL, #2727 —rHl~D Hhi i
KRy, M weFeET sIEBENE &R
WD ENE DRI A B L. FEikic, K
ey, AFBGHEO KRS E S LcERK L
R PEH, #5081 ml b1 ) oK EE % 3
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Table 1 Study schedule and items

Time after injection

Study items Pre- Inj.
inj. ! Smin 30 min 1 hr 2 hr 4 hr 6 hr 24 hr 24-48 hr

Vital sign (@) @) @) (@) (@) (@)
Blood examination (@) (@)
Urine examination @) @)
Blood sampling — ] (@) (@) (®) (@)
Urine sampling | = — —— | —— |——|
Dynamic imaging O
Whole body imaging (@) (®) (@) (@] (@) (@)
SPECT imaging O O O

#0.5,1,2, 3, 4,75;70, 15, 30 mriri{postinjection )

L, B Gt RRC 3 5 BB Bkt i (9¢Dose)
L LTkRDI.

RN, AFBGHROPTE O Refkhic fff <
NRHB LOBRHOLEHA 2 - v 7 H b &
2, AR BERESCHERE S h B O HR (ROD) icks
I % e o # bR 53 % A (Ygdose) &
LTRDT.

Xhi, KFIORFIMIIGE > v 75 7 4 B
L LToNAN I At & RS o, S
A S 3y 74 2= v 7k BRI EYE)
fEDBlEEEs L O° SPECT i@ X 2 Jy ik 1 4 —
o v 2k AT L.

SR A A F 3 9y 24 2=V 7L, K=pxr ¥
— NPT ST 2 ) 2 — 2 %3555 Lic KABEF
v=h 45 L H2 GCA-90B A S5 #if i  [EE L,
AEB Y S HH L b =% L F —iF 140 KeVL 109,
<+ Y oy 2 AL X 128x128, 1 7 v — 24 1 Bic
T2 UL L, 2fidic RO % 3% L, Mkl—
Mo S HE M R A e, BlEkiE, AF 4 vHE 30
cm/% QAW % D& 10ecm/4y), =% A F —ig
140 KeV+10%, = Y o 7 A+ 1 X 256x 1024
WCTeEHA 2 —v v ra it L1z, #5#% 30, 90,
150 e f& =1 v F —PLRFAT LB = ) 2 — %
AAEE LcBlIER Sy v~ h 2 5 % GCA-901A
RV, [ERARE 6°, KRR 360°, ILHERERH
158/ A5 o 7, =% /¥ —Iig 140 KeV+10%,
<Y, 7 AH A X 128x128 ic T SPECT 1 A
— v SR T L, (R AR T IN R E  A A e

3) Mg E O R

kA1 D REREI L BT 5 RN 7 — 2 %
3 iz, MIRD 871D o X b HE 8 & N BR R E
R L.

n. # £
1. # 2 #
1) AR hER
2 & AR T % & Bbh 5 | ek
DRBLA B e h - 1.
2) H{kFTH

L& L AFICRRST % & 0bh 2 R A B %
R oY /AR o

3) ERIKBARE

AR LRI 310 B KA EIL VT b R
HELABOBANCH v, AFICEHAT 2 LEbh
D IR A O ST BB A B Teh - 7.

2. FAXRMEIRE

1) i RE D #EFS

M AR B 5 2 4 B f K fiE 2.7£0.3%,
dose/l #x L, FD#, 3~10 Hic—@om
EhHBHLOD, Hehicwd L (Fig 1).

2) A7 %7 — il

AFIE 1 5tk it ic A AE T 2 BU L&
o 80.1% bk 7 2 7 — Afi~ihil S hiehs, +
7 27 — A~ X 3 IR E O Bl E L
5 4 T3 S1.7%, 5 10 it 16.4% ~
EHER KT L7 (Fig. 2). f
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—O— Subject A
3 —e— Subject B
—0— Subject C

% Dose /1

0 60 120 180 240

‘Time(min)

Fig. 1 Blood clearance of #*mTc-ECD.

100 7

80 —O0— Subject A

—=e— Subject B

60 7

% Extracted fraction

40

20 1

0 T T —
0 5 10 15
Time(min)
Fig. 2 Lipophilic fraction of 99mTc-ECD in venous
blood extracted by octanol.

®

3)  Rehbkit

AF| DRt K% Fig. 31C/R7. #5151 B
M Tl 5B 60.247.3%, 5 15 4 KR
Yok Tt E R 81.748.8%, b1 24 B %
TS BED 88.5410.3% MR Hit X hor-.

4) LA F I v 2 A A=V I LB

Foé 4 Bh i

B EERL OBRNERD S E O, BN O KA
T E 20~ BIc R KL D, BT T —
W HERS L 7c (Fig. 4).

29 % 8 2 (1992)

100 7
2
3 80 1
o
2
8
kS i
& © N=3
o
]
=
3
E 407
3
=
3
= 201

0 T T 1
0 10 20 30
Timechr)

Fig. 3 Cumulative mTc activity in urine.

CcPS
1635,

V\f\f“\vrf\j‘ "‘;P\f'(v\f N / WMy, L/\/‘ -/”A\."" W‘\

1308

981

L] - " "
e.¢ 22.3 45,9 €7.5 se. 0 iizséc

Fig. 4 Dynamic planar brain time-activity curve.

5) NS
FEEIC I B R ETEE © R E (L% Table
29, &HA A—2 v 8% Fig. S L.
BEEE, AFF K, M, K BEcE
Bl M0 1 pUNckRKERD,
T, EbHTP - H L& wash-out S s, #
5% S TR Y ED 5.4+0.5%, #5# 6545 T
BH5ED 5.04£03% HEE I A,
B~ DOERIEE S ETLhIThiE 5B D
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Table 2 9*mTc-ECD human biodistribution (%dose, mean+S.D.)

65min  5.0+0.3 22405 0.34+0.0 2440.6
125min 4.840.2 1.440.7 0.1+0.1 1.440.2
245min  4440.2 0.8404 0.03+0.1 0.8+0.1

395min - 3.940.1 06403 0 0.6+0.1
24 hr 2.240.1 0.3+0.1 0 0.4+0.0
; .

» » i »

5 min 65 min 125 min

Time Brain Lungs Heart Liver Gallbladder Kidneys Bladder

Smin 54405 75417 1.6402 7011

Small Large
intestine  intestine

0 47+14 64409 0.5+0.8 0
0440.2 1.5+0.1 39.8+1.7 2.8+1.2 0
0.5+04 0.840.1 69404 3.142.2 0
04403 04+0.1 48415 19405 3.14+0.9
0.1+0.1 0.340.1 2.14+0.2 0.8404 3.54+2.9

0 0 0 0 4.3+1.5
e #
.
» ‘
A J - "‘

245min 395 min 24 hr

Fig. 5 Sequential whole-body images at 5, 65, 125, 245, 395 min and 24 hr after injection

of 99mTc-ECD.

7.541.7%, TA411% ThHho7127, HEEEb
HTRETH b, Y5 65 HicithXthis
B 224+0.5%, 2.4+0.6% ~{X F L7 (Fig. 6).
B DA~ O BT B S h, &Y
65 MRty b o 39.841.73% Ak ic He A
L, B X bk Lz,

6) SPECT {2 X % Ja) P ficd i 74 i {52

Figure 7 o /x3 L% b, SPECT #g (& X b il
N SEB P Ja) P i A 15 0 5 O 7

7) B

ANy Ao RE L LC, N ERE R Y

MIRD iz & b B U584 Table 3 1c/”3,

TR R O BRI L R CTH b, 5 2.5
RERI I HEIR L 72856 0.073 mGy/MBq, #4- 4.5
e PR Bl IR L2856 0.11 mGy/MBq o # B />
H o1,

Iv. # =®

9mTc-ECD (% 7> 5 436 O vh i, JERMHALE
WTHH, MmE—mBIMA S U TR ECER D
rEREHK, BELL AT 5—EOERICL D
B L A S S A, I — BB E i A
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Table 3 Absorbed radiation dose estimated for 9™ Tc-
ECD
2.5hr void 4.5 hr void
o Organ
8 mGy/MBq mGy/MBq
g Brain 0.0051 0.0051
2 Lung 0.0015 0.0015
® Heart 0.0043 0.0043
g Liver 0.0016 0.0016
= Spleen 0.0013 0.0014
Kidney 0.0032 0.0035
Small intestine 0.0051 0.0057
Upper large intestine 0.0068 0.0073
0 T T T T Lower large intestine 0.011 0.012
0 60 120 180 240 Bladder wall 0.073 0.11
Time(min) Tests 0.0051 0.0062
Fig. 6 Biodistribution of ®mTc-ECD. ~Totalbody  0.001 ~ 0.001
30 min
90 min
150 min
Fig. 7 Rotating gamma camera transverse SPECT brain images of a normal adult man
at 30, 90 and 150 min after injection of 9¥mT¢-ECD.
5 TeOMREICRFFSIh 2 L HES R TV 512, AFNTEE, BRI\ CERKRBR AT,

e AR RIS v e r ERTIR, N TAR ZOENIEELBEOEMCEho0H 5. Tib
D= AT AWK AR Z T, B LA TH b, OMTC-ERBIKI D 4 3 CTh 5 EHIREE - &
5%/ =ATN—% /T v FMRCBRECRH SR BNz, B0 R & RO R S AGEY
LT EDVHERIR TS, ShTwa. Fi, AiffARESLhT, etk
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DECERTH D LB HR B,

ARBL, HAANZARE LIcARIOL 2D
ffEilds L RN EmBEO B2 e L, 81
RIER AR & L CTH M X e

LAV LTk, 20, ARG IEs <
ik o R B, LT R, EEIR B o 4 By
BT, AL ettoguERTHLEEZD
iz

AR LB R bR S R, B 20~
40 I i KA 7k L, = OB E IR IR 157
WL, wash-out (1< b ThH-71. #HES
o CHE R 5.4+40.5% i 9 PLICfRFE S e
A5 ZOffivk 9" Te-HMPAO &[] £ )i £ i
AR (AU RTR N e [T M 1 RNORS ¥ g/l =
Xhra, W E b TRETH - 72 ilrb ik
SHIEL P G-tk 3~10 73— P W Ik 7R L 7o i,
JEEGIR P e ] U fe. S AukiliZe & o it 2
1ot AR L oK R A 2, i B
hoofftxhat-dsEx bt A2 4%/ —
AR X B b o JERYES EL O MG ki Y-
BHESLHIICIC N L, Lzhi-> T, AFIORE~
Rorfe Gy hce r+2 £ 52 bt

AR PRI IR R TH D, Y
90 /¥ TIC P b o 60.2--7.3%, B Y14 24
WA F Cic g b oo 88.54+10.3% IR v Rl X
otz WF—MOESns 6 o PRk ik 1096 BRI & Hiois
Xhurz W PEE X402 st L X C
T AT A—T T v FKNTc-ECM) & %
kP 7 2 iR (OPTe-EC) Th o1& #iih Sh
Tk hH, ZHOEVEREHE AR LRl
["TA 38 L 7eus o AR S T A1)

A F o fE % 30 48, 90 4y, 150 i ks F S
SPECT (@i it W 2 Sy it M afu i 70 Aii % 7% L, BRIK
1A RO T & fe.

AP G T~ o R T L L, £
o, TR I 73 AT REIREY 7 LI iR D Te b -
Poo b kb, HR(RUHEERERA B 2 L 1 i 38R
T4z Eaaffgl Wb h s, BRI~
RO T 28 S R HaRETH L 05,
i ds 2 ek PRELEE 2 © o PRl 2 A 7RSO

Jinva vt A FDORGT A —UhlEbh 5 LR
bhvdn. AFNC X D e o B i b
THh, 2.5 KB E PR L o84 0.073
mGy/MBq, ##4- 4.5 I [ i BER L 223545 0.11
mGy/MBq O #i#EH 5 - 72, 2 b Offiik Vallab-
hajosula 519 OREE L H L@ METH 55,
P YR O fOK D B L ) Kb~ O BT 2 e
Xhtztob b EZ bR, BEERA L LTHR
HKREANEE L bR

O X S CARIL, (KRR - @ TH D
Zlwz, o FURERE & Syt e
T HEKCH D, WGHEBRERRC L TTHE2 S 5
o LD X Mt

MRS/ NS IE R i Wi 17N~ o)
Stens, Stk BRI F A R & L P RRIR R
#ifken % o & ARG > v F 7T 7 4 B
L LTCOHMENE BICWffic > T 2 &
s sh %,

V. ¥ &

1. e ABERET v 7 4 7 3 Hte b RICAH
AR L, Dl RN TR S X OF R
At L7,

2. KRNCEINT 5 & b A BT O %
Bl Sthir L, BEIRB A O LB A ln T, LA
PEo i HAITH D EE L B

3. KA GBI B I I I X b, wash-
out [XJEFICKEIRTH > 1o B8 S 7 TR
0 5.4+0.5% »5, 65 73T 5.040.3% 75 id N
bl XA, MO TERTE & dc a2 R L
7e.

4, AKFIONLLF oS, #EkD D O R
WTH D, EHL TR R LD RSB S
it

5. SPECT #gf§ic & b e A o> fif W 7¢ Joy 7T g
Mg E SR, BRIKMCL A TH L 2 &n
T 2 (-

6. AFIOMHE AT I D PR RN e
Bt/ TH », MR- LB bR
Ty
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Summary

Phase I Clinical Study of **Tc-ECD

Atsushi KuBo*, Kayoko NAKAMURA*, Yasushi TSUKATANI*, Toshikazu SANMIYA*,
Shozo SHiMIZU*, Kunihiko YokoYAMA*, Shozo HASHIMOTO*
and Kanji TORIZUKA**

* Department of Radiology, Keio University Hospital, Tokyo
**Fukui Medical School, Fukui

A phase I clinical study of %mTc-L,L-ethyl
cysteinate dimer (99mTc¢c-ECD) was carried out in
3 normal volunteers. There was no significant
change in vital signs and laboratory parameters
attributing to the radiopharmaceutical. 99mTc-
ECD was rapidly taken up by the brain, reaching
the maximum peak activity within 1 min after the
injection and remained relatively constant over
several hours. The brain uptake of 9mTc-ECD at
5 min was 5.4+0.5% which decreased to 5.0+
0.39% by 65 min. 99mTc-ECD cleared rapidly from
other organs. The primary excretion route was

through the kidneys. Cumulative °mTc activity in
the urine at 90 min and 24 hr were 60.2+7.3 % and
88.54+10.3 9%, respectively. The critical organ was
the bladder wall with an estimated radiation dose
of 0.073 mGy/MBq, which was acceptable value.
Clear SPECT images were obtained at 30, 90 and
150 min postinjection.

In conclusion, mTc-ECD is a safe and pro-
mising radiopharmaceutical for the evaluation of
regional cerebral blood flow.

Key words: 9°mTc-ECD, Brain, SPECT, Re-
gional cerebral blood flow.
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