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=Abstract=

We evaluated prospectively & vivo distribution of Tc—99m Ethyl cysteinate dimer (ECD)
in patients with central nervous system (CNS) diseases, especially in brain, liver and lung.
Whole body scans were performed in 150 patients with CNS diseases at one hour after the
injection of 800 MBq Tc~99m ECD. The clinical comments were divided into six groups
such as vertigo (n=64), seizure (n=30), psychiatric symptoms (n=9), post—-traumatic symptoms
(n=7), cerebrovascular accident (CVA, n=34) and others (n=6). Mean counts/pixel of brain
(B), liver (H), lung (P) were calculated with same-sized region of interest (ROD)s in whole
body scan, and H/B and P/B ratios were analyzéd. The same kind of study with Tc-99m
Hexamethylpropylene amine oxime (HMPAOQ) was done in twelve cases. Average H/B and
P/B ratios in all patients studied with Tc-99m ECD were 0.99 = 0.35 and 0.50 %+ 0.26,
respectively. Average H/B and P/B ratios in male (1.11 £0.30 and 0.57 = 0.29) were
significantly higher than those in female (0.86 * 0.35 and 0.42 & 0.20)(p < 0.05). The H/B
ratio was not significantly different among six different clinical comment groups, but P/
B ratio in CVA was significantly higher than those in other groups (p < 0.05). Average
H/B and P/B ratios of Tc-99m ECD (0.99 £ 0.35 and 0.50 + 0.26) were much lower than
those of Te—99m HMPAO (2.40 £ 0.63 and 1.09 = 0.34)(p < 0.05). The hepatic uptake of
Tc-99m ECD was nearly same as the brain uptake, and lung uptake was lower than that
of brain, similar to those in normal volunteers. Liver and lung uptakes of Tc—99m ECD

in male were higher than those in female, and lung uptake in CVA was higher than those
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in other clinical comment groups. Tc—99m ECD was more safe than Tc—99m HMPAO in

view of the radiation exposure to liver and lung.
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¥ (Blood brain barrier)& 417 %3}
E o] 7o XA HAFA AL
WS FARHERE °“’“§Jr31"“ GFAEA
Al Eded< (SPECT)®) 4= vk 1-123
N-isoprophyl p—iodoamphetamine (IMP),
1-123 N,N,N=trimethyl~-N-[2-hydroxyl-3—
methyl- 5-iodobenzyl-1,3 propanediamine
(HIPDM)% ¥AMd&2 ¥4 315HE0] WA &
M= g2} (Holman ef of, 1984), 1-123 ©] A}
o|ZFREE AAo)7] wWliel] AW LR o]f=
HollA Fojx)E Ao] EA it

Volkert ef of (1984)¢] Tc-99m prophyle—
neamine oxime (PnAO)E FA:¥¥F& H7}
ﬂ 1\ 01‘—- H]—/\}zﬂz].i 5_,_{5]_0:1 01,} SPECT
QA B7olE HzzlerREle] fAdo] 15
it} o]olA] vhekgk PnAO A S0 /s
g 2 F9 sf}el Te-99m hexamet-
hylpropylene amine oxime (HMPAO)7}
SPECT <4+ a}7)e A3 o2 549 71
Ao g de] o]&=A =Hg¢ley (Sharp e
al, 1986) A 2] qbgAde] Holxl= o] 3l
et

Kung ef o/ (1984)& A %&F<] bisamin-
oethanethiol (BAT) AAE /Mdsig o), o
= AAE Hza A3 29o z—),q];]x]i«_ o)
otom Lever ef o/ (1985)% Tc-99m-N-
piperidinylethyl-diamine dithiol (DADT)}
= HzAd WA A= A5Hez A
= AAE Meslgar, Cheesman er ol (1988)
o] t}re] efl2El2 5% DADT AAE Hist
d=d 2 F s}el Te-99m-N,N-1,2-
ethylenediylbis—L-cysteine diethyl ester

(Tc—99m ECD)E ¥ 22 el Feold A<t A
Aol BAE Ko FHT olfo] Tkt ¢l

o]#]g Tc-99m ECD 2] AAFqlelr el A=)
W Exe g3k de o A RaEglen
(Walovitch e of, 1988; Vallabhajosula ef o/,
1989; Holman ef o/, 1989; Hayashida ef o,
1992), 2% F3A74A) Azl o] A W £
o Wi g7 =&k AAES Te-99m ECD
F258F SPECT & AR 54174 A%
Aol A AR 2L Aldsle] o, 7 H HE T
Ao 7 Tc-99m ECD ¢ A ) $2& goli
2, A9, Ad U A Adkgtel| g ¥l A}
o|7} QA ol Al sglem, volr} Te-
99m HMPAO ¢| A o] £} v|=, £43}3]
t}.
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gt At 757, A 5L e gl
v, o1& 8-83 Algich (uﬂ& 51.4 A, tAz=}
= #E (vertigo, 64 7), 24 (seizure, 30 7),
AN Z2 (psychiatric symptoms, 99),

& (post—traumatic syndrome, 7

to,
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o
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W), ¥¥WAI (cerebrovascular accident,
347), 71k (69) 5 670 YAFLE TE-3)
et

Tc-99m ECD ¥ F4zz% ECD kit
(Neurolite®, DuPont company, USA)l 800
MBq ¢ Tc-99m pertechnetate & E%|3}e
AhgollA] 30 87k A7 o AR @t
Z Aol sl R F3)3 £ 2 sk, A
A B9 7)ol 3] H-gA ¥ Aol Te-
99m ECD & 2 zqunzx]_i}oa ou:] ohg].;(-] o7 %
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Figure 1. Examples of quantitative analy-
sis in 65 years old woman with
left cerebral infarction. Mean
counts/pixel of brain, liver, lung
were calculated with same-sized
ROIs in whole body scan. A) brain,
B) liver, C) lung.
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£¥ ¥ SPECT € Al ¥3k= F4 1AL F 5
255 SPECT & A ¥35k7] Aol Aevi#] 2
A 2&7)7F 38 oF HEY) Az
(Dual Head Genesys and Dual Head Vertex,
ADAC company, USA)E o]-&3}¢ FH oA
S22 15 e/ 2] SEE A 29313l
55 AAl 20 Al o (B), 7 (H) 2
9 (P)9] A4 34T 279 A9 (321
pixels, 19cm?)-& 28 mean counts/pixel &
7, Hol o 7, sl A e
B 9 P/B ¥&)& AESAT (Figure 1A, 1B,
1C). AA R el A 72 A7)e] AR 43S
+ AT, v A, d¥d § JATER
AdA AH S zpel7h A v, E453
.
FFAA AZe) 245 ] Te~99m HMPAO
a3 F SPECT & A1¥¥ 1242] ¥AE o
Ae2 FAdd AAE At Te-99m ECD
g 9L et vlwssict. Te-99m HMPAO
= TAA%ZE HMPAO kit (Ceretec?,
Amersham company, UK) ¢l 800 MBq ¢} Tc—
99m pertechnetate & &8l 30 % o] A}
$3l5lem, oA odubHo R F4¥{F SPECT
£ Aldsts ANFEAL F 20 2 RA 29034
2 MR I % el i B R P e R S A o
ke ol T oofEe] Tz d’ Hud
o] BAbE BEo] 7P & A7t AR oE
Bope}, diFer FWPF SPECT & Al
Aal Aol BE A7)e] Ak BEE wls
+ Ao] & Aoz 4257 Aol T
99m ECD o3} & o2 vl 9 2,
#e A A& 7 F Tc-99m ECD ¢}
ul s gich.
Y AR 2] Aol 8] el t-test

E Aldslgn, =, JAE AR s
9] x}o]F Br] 9304 Duncan test & A|3¥3}gd
t} (p value 0.05).
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1. Tc-99m ECD ] 33 438§

AA PR Tc-99m ECD €] 7+ 433
E o} Ao 2, 5 AFE Hell s A
Aog Jgte} (Table 1).

2.8 A9

@2ke] B H/B B Bd P/B WL oAt
wls)] FAA R FoshAl &t} (p < 0.05)
(Table 2).

3. 994 A3&

o= Adld 4582 Table 34 Bt v}
2} 7o) B H/B 2 HF P/B v|&L 7 17
ZollA EAEA R FoR) Ale)E Kelx] gt
t} (p > 0.05).

4, SATE A&

6719 Aol B H/B 8L 7} A
oA EAA e g Log xlole gt 2
B P/B v]EL HEHgA oA o8 Al
vls} A-2)5hA E=ttl (p < 0.05)(Table 4).

5. Tc~=99m HMPAO 2}2] vz

Tc~99m HMPAO ¢] %+ H/B ¥ 37 P/B
H]-&L& Tc-99m ECD ol vj8l st ¥t
(p < 0.05)(Table 5).

) &
Tc-99m ECD & FA|A4 353E2A g3

W& QA S, LR vlsste] HA
Aol A=, AH F miaA & odlsH23)3)

Table 1. Average uptake ratios of brain, liver and lung.

Average H/B (n = 150)
Average P/B (n = 150)

0.99 £ 0.35
0.50 = 0.26

H: mean counts/pixel of liver
B: mean counts/pixel of brain

P: mean counts/pixel of lung
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Table 2. Sex and average uptake ratios.
Male (n = 75) Female (n = 75)
Average H/B 1.11 = 0.30 0.86 = 0.35
Average P/B 0.57 £ 0.29 0.42 +0.20
H: mea}l counts/pixel of liver P: mean counts/pixel of lung
B: mean counts/pixel of brain
Table 3. Age and average uptake ratios.
Age ( ) 1-15  16-25 26-35 36-45 46-55 56-65 66-75  76-85 A
B VRS (h=4) (n=13) 1=22) (n=19) (n=14) (0=37) (n=30) (n=11) Verase
Average H/B 1.00 1.06 1.01 1.00 0.98 0.98 0.97 0.89 0.99 .
027 £034 *026 £036 *034 +034 £041 £037 £0.35
Average P/B 0.40 0.34 0.44 047 0.59 0.56 0.53 0.47 0.50
+009 £014 £022 =019 043 030 =£024 +0315 026
H: mean counts/pixel of liver P: mean counts/pixel of lung
B: mean counts/pixel of brain
Table 4. Average uptake ratios according to disease groups.
Vertigo Seizure PS TS CVA Others
(n = 64) (n = 30) (n=9 n="7 (n =34) (n=6)
Average H/B 0.93% 0.34 1.07i0.28. 1.04+0.21 0.87£045 1.03£0.40 1.01*£0.42

Average P/B  047% 0.19

0.43%0.17 0.32+0.08 0.37%=0.18

0.69£0.37 0.41%0.14

H: mean counts/pixel of liver
B: mean counts/pixel of brain
TS: post—traumatic symptoms

P: mean counts/pixel of lung
PS: psychiatric symptoms
CVA: cerebrovascular accident

Table 5. Average uptake ratios of Tc~99m ECD and Tc-99m HMPAO.

Tc-99m ECD (n = 150)

Tc-99m HMPAQ (n = 12)

0.99 = 0.35
0.50 £ 0.26

Average H/B
Average P/B

2.40 £ 0.63
1.09 + 0.34

H: mean counts/pixel of liver
B: mean counts/pixel of brain

P: mean counts/pixel of lung
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o €S oA §9E ¢ g A dNNE
2 Agxle] A A%} (Walovitch e
al, 1988). o2’k 54 wiel] H ¥ A, 744,
e, AW a2z S5 AN FAYEF
o|AE Kol FHAIA Agte o]gE 2 Qi)

Holman efa/ (1989) 9l £J5ld Tc~99m ECD
T FF F 587 FAR 64 1 21% 7 o
Al AHE, 1A)7be) 5.2 = 1.3%, 2 A]7}e)
4.8 £1.2% ] AF-&& Rolwa HA3] A=
t}a sl e RuAEE o9} S-AHE A
5 B3 st} (Vallabhajosula ef o/, 1989;
Hayashida efa/, 1992). Tc—99m ECD & 34}
F EFRERE w2 AAS, 9] AF et
A7} 2% dojvdkr}, Holman e o/ (1989)2
FAL F 1 A7kl 1.4 +1.2%, 427 )] 0.6 + 0.
4% 2] 3 AF &2 ®o] FRAAT (target organ)
ol Ay usl G HFHE Belvim sylw,
e RaxEe] Agx o)gt fabslsic
(Vallabhajosula e o/, 1989; Hayashida ef o/,
1992). WZelld Tc-99m ECD ¢ A3,
Holman ez o/ (1989)°)] 2J3}d, A} & 584
8.3+ 3.7%, 1 A7kl 21.8 & 20.7%, 4 A7kl 2.
9+2.9% 2 HHEE& ¥ Tc-99m ECD 7} Al
7, e AX e s widdgy slg L,
Vallabhajosula e# a/ (1989)2 oFg33 olto]
A FAE F 2 A7be) AR 50 + 13% 7} &8
22 wjAd=n], 24 27A] 74% 7} el Reiw
3lgick, 49, 7hellAe] AFE ®¥9 Holman &
a/ (1989) ¢l 23} F4} F 549l 15.0 * 8.9%,
1AIZbelE 5.4% 9] AFE&& B 147l
A A3 e} H)53 A E BelHA Te-99m
ECD7l % #x25 wjAdgigs siglon,
Vallabhajosula e# o/ (1989) 11.2 + 6.2% 7}
7 EER =T st fARE A9E Bous)
e}
e ]2l ZEe] Mas RAeloAle] o
Ao, Aol 4F A A Tc-99m
ECD & 27 5EE o] QA 53] FiN
5 SPECT ZHAME Al AXshe o7 279
FFAGA Ae) gI& wle) A W) FEE o

T8}t

AL g FFA3A AZA Te-99m
ECD & A FARE F 1 A]7ke)] & AAl 27
Qe ], 7k 9 o] 2L 2] FA] oo
& 13 mean counts/pixel & 5431 2
2] Hell i3t Aol A3 e& Fspgict A
A g A FE AR S 7oA
0.99 = 0.35 (F7 H/B 8]&), #HellA 0.50 £ 0.
26 (BF P/B v]&)e2 e} 7k A37) o A
Fep v} AER o 9 AFE AdHes
wris ARE & 5= gl o]’ Adls A4
alell 2] Tc—99m ECD o] A W H2ol] oz
Rargst dAlske Zlolel (Vallabhajosula e
al, 1989; Holman e o/, 1989; Hayashida efa/,
1992). ¥ A37L ks AL 2ukE 7hel Jig
WA 9lFo] gl g oJu|slng, )k e]
v ok Tc-99m ECD 9] zhellAle] AAE &3
A7) HHES o)85te] 2k WA 9 E S E
ol Fo] WoF AoE Pzhyic},

2kt o] HzA el ofF A Qe o
T Aole] AN {27 Apolr)t ¢lgie}.
2y wake] 2 wle] A A3e (HF HY
B ¥ 3¢ P/B ¥]& = 1.11 £0.30, 0.57 + 0.
29)& <A} (0.86 £ 0.35, 0.42 £ 0.20) .} &2
Al Eakeh =3 2he] Al e 7 o4t
TAoof] Abolzl gliont, Hle] AuA AlFH-g-L
HERAZANAN B QAEE} foetA Egt
o} o]E @ xpol7} A= ez oy #H A
ol 23k 1389 W3lE YeE 5 gy
dog fFrsolel ¥ A7} =t Fdgo
7 A3 d3FE vl S A B S o)
2} 1-123 IMP 9] % Fke] 5 4380
W]F i} E2)k (Katoh & Takahashi,
1990), Tc—99m ECD ¢] 7% Hayashida ef o/
(1992)ll 2Jshd F-Axke} v F-la} Afo)eol] 5o
g abol7} glekz @b Te-99m ECD ¢ A
W&o glolAd A, AZE joe] oidt £
BIE ofA7kA] FHAHOE o) A ghon,
o2 old Wit A7) o] BT Ao Az}
gt}
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Tc~99m ECD $} Tc-99m HMPAO & °]%
oy A dubge R ¥ 2R iy 229
AT AP 2 122 3 208 Heldl 22
A3}, wheba, AAELS F g o okE e
A ) B2 waE L A)zkdelAe] nlak
ths A s o 22 AFHv7F B2
Al7lel BAA L AAAR Ajzkel) iRl Ho
Aepsiciar Yzbslgdc). Te-99m ECD #} Te-
99m HMPAO ¢} A ) ££ & »jwg A3},
Tc-99m ECD ¢] 7k} slellde] A3 43&
2 099 +0.35 (HF H/B #l&), 050 £0.26
(B P/B ¥)2E Tc-99m HMPAO ¢ 2.
40 £ 0.63, 1.09 £ 0.34 ¥c} yelc} Demonceau

et al (1988) 737}elell A Tc-99m ECD ¢ ), °

Zr, @d 9 Rl AdHEe]l Te-99m
HMPAO B} ybrlal 352, Ell efaf (1988) % &
Al A3 B skgich web B’ o 5
Az wAlAle) #3351 vl&e] Tc-99m ECD
7} Te~99m HMPAO Bt} 7] wjie)| 83
oja, 7+ 9l we] WAl HFolels HE 2y
®) Tc-99m ECD 7} Tc—-99m HMPAO Xt} 4
ez kA3 wASAAE R & 5 A

2 o

2 F5A7A AZelA Tc-99m ECD &
o]-g-3le] 2P F SPECT & AT w), A
Y o E Fe o@A EXEEE GolR A
shgich.

FFAAA AR 2 S48 F SPECT & 4
W3 150 #ellA 800 MBq €] Tc-99m ECD &
A 2ARE F 1 A7) AA 2 35} g)ad
A= WE (vertigo, 64 ), Z2H4 (seizure, 30
), AA A FA (psychiatric symptoms, 9
), 2JAEZIF (post—traumatic syndrome,
79), ¥ BAAAL (cerebrovascular accident,
349), 7Ie} (61) 5 679 Ao g 3]
gek AAl 290 G4l ¥ (B), 3 (H) % 3
(P 543 =79 M99 E 28 mean
counts/pixel & ¢ ¥, H/B ¥ P/B v]-&&

A9, Te-99m HMPAQ F2H¥H
SPECT & A1t 12 HellA 547 d7F A9
3le] Tc-99m ECD 2 & Az}e} vlws}gich

A PN Te-99m ECD &) 37 1/
B ¥ HF P/B ¥-€2 27} 0.99 +0.35, 0.50 £
0.26 °]ic}. 34 H/B ¥ 3+ P/B ¥)&-2 <Y
T Apololl A 23t xfe)F Rolx] gpgrent, ¢
zte] HF H/B 9 #3 P/B v)& (1.11 =0.30,
0.57 £ 0.29)& A} (0.86 £ 0.35, 0.42 £ 0.20)
B} o5 Egkt} (p < 0.05). AR Aol

of F+ H/B vl&-E #-93 xlo}7) giglen}, x
HA)are] AF P/B vl o2 QAeRe =
ok} (p < 0.05). Tc—99m ECD ] 3¢ H/B ¥
BHF P/B ¥E (0.99 £ 0.35, 0.50 £ 0.26)2 Te-
99m HMPAO (2.40 £ 0.63, 1.09 + 0.34)¥x}
A gkl (p < 0.05).

Tc-99m ECD ¢ 2t 3= =] A3} A9 22
2 Axgom ¥ AL ¥ AR Yo}, AR
olelA el Aslel §Abstgd et Te-99m ECD 9
2k} oo A HHEL oxpRe) dajel
A Eghen, gl A AR o ¢
At sxl S8 @abarel ] E9ke} Te-99m ECD
v 2} Sl A dFHEe] Te-99m
HMPAO Rt} Yo} 2437]4q] Hellre] A7}
AP er w9
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