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(R #)
REEVER RS 3% + v — b Al (oxine sulfate, tropolone, MPO)
M MIn (1 & B MU/MREERR D Tl S &
IR EEBE 4 A %R

“EIEZ* AR I A N & B 15" Gl /v NI = F S
BA Herr B = fwmI e -

INE LY

By 'Win o X 5l B4 # oxine sulfate, tropolone, MPO (2-mecaptopyridine-N-oxide) o 3
FROARETERBAERAL A 2 VT, B, UIREEERED T 2 S BRET L 72, fi o 30 75 /mm? o
S0 F Tk h AR E acid citrate dextrate (ACD) fnA:Hifr#iA, ACD jnfuficHs v, FhZh,
80-95%, 20-45% T& - 7-. ACD A BAHIKIZI W TIE, tropolone A3 ¢ 4 iR MR- N D
2L ERBROT 3 ML AP ORI T OREHER O XY fehs o o UEAE T Tl MRAERE SR,
HAAET L W LTI, 3Ho LA oRMRER TR DM EZRD 2. LrLIoBAaTH, Mk
WEER L L o 16 {HIFE+ 5 L /MR EERE2R1T tropolone, MPO {25\ TididiE 90% (o - L 7. it
IR RV MR FETAAE P CAER L 2RI 3V Tk =2 v b m— L i/ & B L T adenosine diphos-

phate (ADP) 2 uM 1t TIK F+ Al &2 88» 72 (p<0.05). L2 L ZoffiiE, & 5MiaEReemz v

I BRI LTI AL 2. TR DREND,

M iz X % (iR ACD hnifu#rp < 480

Ji [ mm3 R o fil /MR # {45, tropolone gy Lik MPO #H W2 o3, MK REDRE, iR oih

Thaol L 2O N

L xLC&®Ic

Thakur (2% - T 1976 4 - i %& = +u 7z !ln-
oxine (8-hydrooxyquinoline) = X % IfiL /]~ ¥ 2 3%
Y, ks M Sh T E 2 Cr Eik L
Helk LT, R BT 2 RILE 2D R T

* R BROR B 2R Bh A et SR A
** ENCKBRIEPEIRIR AR, B e
KRR A AT 4 D NVEENIE 7 —
b L — Y — R AT
R BROR SR A — N
R KR R IR ER AR
ZAf D eE9 H 4 H
ARRA D 24E 2 13 H
BURIGR S © KB R X KRy 1-1-50 (2 553)
RIRKE B A A — N FHRE P e 2
ZHY OE Z

to, PO (6TIREIRY) 25 /i [l & JliE 3 % o i
Wt 5, tOH < rL¥— (173 keV 89Y%,

247 keV 94%) 034 v =5 * F12 & %, EILERIC
W5 ELEofE»s, MBIECBHITL ELD

ARNIC BT B M BTRE O BREHC IR ISR & h
T X 7229, Thakur O i3 oxine 2= % / — L
VA L, 18 S 7z Mln-oxine # 7 1 v Ak L A

THi L, MR L v O FHTh o 1.
L2 L, oxine [Z/KICEEIATH v, oxine O n[¥F1L
IR B S BRI 25 MR R 1 B 2 JE
FTEWIEZEY LRI OTFELI. 20X D

Te R 2 0, KO B AEAL &4 C & % oxine
sulfate (8-hydroxyquinoline sulfate)®, tropolone?,
MPO (2-mecaptopyridine-N-oxide)® 7z £ iz k % &
WEBRBESN S ICE s, BESO L ZH, Mn
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I X %I/ RS oxine Ay, Zh b 3 EEEOL
EHOVFRrEAVTAEAIA TV ONERT
b5 H, EHILIME O MBIEERE O REFO D &
NEBRTTEOWAICEL T, #ERDHEID
WMEEMEK TS L0 TH DD, K2 BARE R
BELA TV,

A0 BEE, Zh b 3 o AEN O MR
BLEHO VTR E LD X ) M Tl MO
X CEo02 M ToRCHS. Thb
b, HLEMOKREr BLE oo, Filiz il
WEET LIEMIEAFE T TT - 72 & S o fvMi o
Min 2 X 2 EHERYAEL, BERBOHTOE
HWEMERDIZI AT, 20X REHTICEY
T, WTFho{bdW & B84 i/ MosaE 23
BLRLBEENL0NE, /MUBMEREDT 2 5
Bt L 7.

I. % iE

1) m/MROS 8 E d/NR BB RO AR
KT 6 Fil ool R B G4 37.6 5%)
T, ir < &b BRI 2 BILANIC, I/ g EE

By B2 s HAZRALTVWAEVWL O & L.

ACD (acid citrate dextrose)-A #% 7.5 m/ # & &
UOREILIe7 T 2F v 7 WOTHRICI9F =
OFAREL & S FIHENR & D #oaic 42.5 ml oFiR
& ERHEL L 729, £ S0m/ » ACD ffi# A£Y =
FLLyFa—TiIcni, 200xg 2T 7.5 4MELER
L, £/ (PRP: platelet rich plasma) #
ERL L 72, o EIcHRE L 72 20 m/ » PRP |z ACD-
A ##% 1 ml iz, 1,000xg i TIO4fEIGEM L,
MNPk & Z i /s #iz ifn 4% (PPP: platelet poor
plasma) (C/ B L 72, fu/MRILEE ACD fnifoif
%z ACD IiABRHEKIC TRE L, MW
P EEA3300,000/mm3 L 75 % & 5 SRR L7, b
ACD AR AT A BRI K 7 451CACD-A
W AEMA N o KBILF by & A TRT
pH6.5 & L 7.

2) ln (Z & % f/MRIRE

MBS D) o FFEIC X Y FH%R U 7z i /s
TREE (Mg 300,000/mm3) 230 pl (AR

27 % S 5 (1990)

FRIEAICIRAR U 7z o/ i B3 % L — B A,
oxine sulfate (3 5t {k k), tropolone (v 7 =),
MPO (v 7' =) 10l 33X 8 MIn-Clg [HA 2 ¥
7437 %, 004N HCl %5 #%, specific activity
3.7 kBq/ul (0.1 uCi/ul)] % 10 pl J % 7= $ 20 53 F]
5¢iH (2 C incubation L C{T -7z, Z OO 4-Hi
B v — MRIOKEER, 1,2,4,8, 16, 32, 64,
128, 256, 512, 1,024 uM O TEBREIC 71 5 X 5 IO
L7z, 201 1,000<g 10 o mkick v,
ML J~K S VB A of /s B Tk T R 4> (B) L LRy
(F) IC4MBE L 7=, I/ EERR (%) B DFBOD
EE4Y o "n ok §HER W@ L, [B/B+F]x 100
ORICE VR L.

&5 IS ET (ACD AfiuE) T oo i/ v i
BE & Mn Xk % /NSO RSR o BIR o B 2 1T
o fe. MU/NEBLA D O KBS, M T
I TEBOM/IMUESRRBE O NIZEADO L DI
B L, IfL/H 3 % 3.0x 105, 6.0x 10, 1.2
106, 2.4 % 106, 4.8 108/mm3 o> 5 BEREICHE L,
M/ AR O KRG 2 1T - 7.

3) m/MREHSERERIRE

ML/ EEAERE B E X, Born o5 9 (C HEHLL
. &7z, ot Iml o 3.8% s B+
by LKEREWRSIBEA LT 2F v 7 /O
B 19 ¥ =Y ostx o, i#lRE » 9m/
AL 72, ZAE 200< g 2 C 10 SRRl A
Ltk v, a3 bou—u GEE L M) o i)
BRI A e, R R ISR L TR 2) o
HCE L EEERIE LN L OIS W TEERE
I %47 - 7o, BRAEAEBIE I AT v 7o i b R ik
W, LB EE 3.0 < 105/ mm3, i 3.8% 7 =
VEEF MY Al Th B, 3.8% = oS
kY v 2N ARG O i 3.8% 7 = VRS
My s LRI 1,000x g 10 43 @ik U TR
Uiz, B4 45 # % 8 13 collagen (Hormchemie,
FRG), ADP (Sigma, USA) # F v\, #&¥% B
ADP # 2 5 X 08 5 uM, collagen (% 2 35 L % 5 pg/
ml, L U7z, f/MERSERE (3 /MR R 250 nd
CEMEAEME 10 2%, 4F v 2
HEREEBICEY 22— —0 [ % 1,200
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rpm, iEE A& 37°C (CE3RE L TIRBEE & S 4yl
B Ltz ML/ B2 B 4R RE o Tk, ROEEE D
E%tx PRP 09, PPP 1007, (Z3¢E L 5 oMol
ERR LIV HE 2R L2 2ERY LT3
9%light transmission i Xk W 7 7=,

4) HEEHRRAT

¥ mean+1SD TF L 7. #EEITICE
—JCHCE S T & Bonferroni % w7z,

m. # =8

Figure 1 (I oxine sulfate, tropolone, MPO o #&
PR & Mn 2 X B M/IMUERBEROBIR&E R L T2
LOTHD. MIFIHEAFFET TiX, oxine sulfate 7
16 uM, tropolone % 32 uM, MPO 73 16 uM D
WM/ MOEER R & Rk L. Z OB /M
SR 3, oxine sulfate 2T 82.9+3.9%, tropo-
lone {2 T 89.3+2.2%, MPO (2T 929+0.99% T
Hote., IFLLABBELHED LOORRED
FiPHIX I > 72, L Y biF tropolone (2T,
KRR 100 M DL R LT, fliodEHlo 2 &
HHE AERBRORTHAED 5o 7.

MAETFAE R 04812, oxine sulfate o #&y
A% 32 uM, tropolone 7% 256 uM, MPO 7% 64 uM
ORI REOEBRIE LN, L LEORE
o i) R SR 13 oxine sulfate (2T 19.645.6%,
tropolone (2T 33.5+12.5%, MPO |2 T 443+
16.3% <& H» ACD-saline 2k VB L 7oA
gL CHEEAERROET 2R

MFEFHFET TR WTFhoERbamE AT
LKEEE AR 16-32 uM 1245 Z LIk » TRIf
MR RAE S e, MEFET I
M/ EE BV TEIEOVWTFRERVTY
B M SR 13 S0% I Loz, LI
oxine sulfate MEE 1T, KEEELICH L TEH
ROELAD s WA B - T,

Wiz, MIETFTET CHRb MR’ AL ek
##:, 72 b oxine sulfate, tropolone, MPO »#%
EEEZ B0 32,256, 64 uM ICEHE LT, i
PO % b5 & # R iU MUERR O BL & R
#t L7e (Fig. 2). /iR 3 il M BE 27

(B EFACL > T KCBlImE R L. W
hofbere T, M/ MWEEZ L L oOfEo
165, 7t 480 104/mm? o 5 3, Y5 75 Sefrf
CRE LI A I W TR S b e

#* o B o fiL /R iR 3, oxine sulfate (2 T

1001
A
o
&
lllp }_h\\ “B..
f
75 f e

(

LABELING EFFICIENCY
%)
a
(@]
T

1 1 - |

1 10 10? 10

CONCENTRATION OF
CHELATING AGENT
(uM)

Fig. 1 Concentrations of chelates and platelet labeling
efficiency with In-111 in the presence or
absence of plasma. (O)=oxine sulfate in
ACD-saline, (@®)=oxine sulfate in ACD-
plasma, ([0)=tropolone in ACD-saline, (l)=
tropolone in ACD-plasma, (2A)=MPO in
ACD-saline, and (A)=MPO in ACD-plasma.
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4) 80

Z

m

6} 601

[

[

m 40+

(4]

Z

3 eof
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PLATELET CONCENTRATION

(x10%/mm3)
Fig. 2 Platelet concentration and labeling efficiency
of !!1n-platelets in ACD-plasma. (®)=oxine
sulfate, (l)=tropolone, and (A )=MPO.
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Fig. 3

BE 2 27%5% (1990)

ADP 2uM ADP 5uM

100r

MAX | MUM
LIGHT TRANSMISSION

d e d.

C TMOTMDO C TMOTMDO
Platelet aggregation by ADP before and after the platelet labeling with ''!In.
((J)=control, (#m)=nplatelets labeled in ACD-plasma, (M)—platelets labeled in
ACD-saline. *p<0.05 compared with control. C; control, T; tropolone, M; MPO,
O; oxine sulfate.

C TMOTMDO

% 100[ Collagen 2ug/ml Collagen 5ug/ml
% 80F
35
U _ eor |
x <R |
g o 40- !
= |
| i
£ e |
T [
B 0 -

C TMOTMDO

Fig. 4 Platelet aggregation by collagen before and after the platelet labeling with ''In.
([1)=control, (#@)=platelets labeled in ACD-plasma, (H)=nplatelets labeled in
ACD-saline. C; control, T; tropolone, M; MPO, O; oxine sulfate.

51.04+-2.4%, tropolone (=T 83.04+1.7%, MPO |z
T 90.6+1.7% T - 7. tropolone - MPO (2
BV, M/ & 3 7 - T 80-909%
B WL ER 235 & vz 23, oxine sulfate T
(E T Hol U C /IR R & 1 o C b i/ N
WL S0% NI TH - Iz

Figures 3, 4 {31l /1 2 SEAA o 0 REHEHE > B
ERAETRLEZLOTHS.

ADP (Fig. 3) #&jspe o 2 uM T3, MEFAET
T, WFEh oK E BTl MOUE# A 1T - 72
BATH, =2 b ek LT UM

BHEEOIK TR Shimmrot. Lnl,
ACD fnA: # e K B 0 Bl R T, W
FTho#EREHWeHATLRBE O & [F
(6, 28)=2.87; ANOVA, =2> hu— izl L <
p<0.05] BEMEREO K FHIM &2 3w 72, Lo LK
JE 5 M O RRF T, BEEEER OB VIS b D
FRHERE I B o I

Collagen k¢4 (Fig. 4) (3K 2 ng/ml, 5 ng/
m/ O VFhICE W TG, EEEER, MEEET,
ACD WA B K IC 3513 % 48 3k S fth o3 v i A
M b FEHEREICH B o I
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Iv. = - 3

n 2 X % fi/WeRE 3 5 #:3 oxine (8-hydro-
xyquinoline) O¥: 575 F 2#HY HF TH T, ff
RIS K D OFE MDD D B LT,
AL N O BERE, TEREO BRI IC I VW T ACD
B REEOK, Tyrode §% i fig & (2 °C M'In-oxine
ko TSR L/ O BEREA R s bR
HI0-) dBA b WSS L S R L e
BHEINTWS., Zh s oERERE, /M
TRl S & 5 IR, L EEE L RER, pH, /MR
B, BNz 7z Y'ln-oxine o Jk 4+ A€, !'!'In-oxine »
HHRE DM MID 12 B 7e > T W % 7o O HEED el i3
HMLWEEZS.

ABFGE 0> 48 3 5 4 1 i 107 fdp 7= v 5.18
kBq (0.14 xCi) ¢ 'In-oxine sulfate, tropolone,
MPO %z Tw% z Lic/ b, Powers? biL
HASD DR RIS o BRIGHICE W T
ML/ MRS % 1T - T v %5 444 [37 MBq (1,0001Ci)/
1019 1fy /N ] & 0, WAL/ INOE S 72 9 o e
TR v, Bernard!® (3 10° {8 o ffi /B &
ACD AR HE7KIC T 2.2 MBq (9 60 1Ci) 7005
22 MBq (#J 600 Ci) o> '''In-oxine THEHE L, &
BIC X S M/ NMOBBO B 2T o2, 2hick s
£ 7.4 MBq (200 Ci)/109 [f /)N 1C C o Y Ko 4%
BEAGE & B NS R o ik, 22 MBq (600 #Ci)/10°
(TN O Th BB/ B D P LT S TR
M54, 22 MBq (600 1Ci)/10° <%, HEaEifL/]s
PEEERED H L WK T 2R o7z, & 61 Good-
win'h L Hill-Zobel'® % fifff 7z U (=3 L 7= i/
B % o i/ o recovery DR T &, FH iy o &
fid 241 < Z & A ERIRAY, FEBRMICEERA L 7. ARHF
720 ACD IIAEFAHEKICKEIT 2 EiliEBm sk
U, bivb U BERRETIT - T 5 MO
Bernard o #ER O BIKHKHEED &k L 3 F R T
& %. Bernard (F M/ MREERIZ = 7 7 — VICYAD
L 7z '"In-oxine % F v, I /1N M 45 RE B E 13
ADP 10 uM O HTfF - T 5. FEBREMITRR
R HH, #6o 7.4 MBq (200 pCi)/10° ffi /]~ 7
DEERED 5 B3, bhbio ADP 5 uM ofk

BRLBERBETHD. L LbhbhoBEKIEH
2BV, R Flo f R #F 6 Goodwin o
L& ) B BRI ST, —fRicHiE S
NTWE9-10HDETH D, LobEE I ER
HChd Y, ERI/IME o ERIN Rz &
APIRE I N, o X ) kEWvE, bavbhudd
KEHEO MR L & & B v, WAL M S &
Y OPEE A D < LR IE R fiEIC LTw
LI LT, #60ERKRTIE, KICREED
[Akk7s M In-oxine o i 4t HEH ML/ M B 72 b JE
WICECRBEESNTVWA Z L0 L @ Eo
MORLABENWZ LW ITEEAT L0 LEX S,
BERR ML/ I D BEEERERE 13, BE R0 5y BF1019)
T2 ADP 10uM TITbh T3 Z &%V, &
WFgEo & 5 feiifn i iEi8de <4, ACD hn4H
RHKICTER S h MR o BREERE X, 4T
TEF CTHEHE L 22 1fi/ i & e ie LT, ADP o &
BE@2uM) TTTIETLTH Y, ADPREEEIC
BT % BEAERE 3 /MBS REIR T 2 Heliy R s o
P 2 EE L RRIC ks L EX bR,
L2 L ADP o i BE (5 uM) L collagen g4 i3
BEORTERE L. ZoRRAE, MMk
#E4i 0> agonist Td 5 ADP A i /N #7 I o ADP
Lt 78 —I12% L CIEE Td 5 72 DEREE O (i1 /)M
WO Tz THRIHHLIZS KRB Z L,
collagen & ADP 40 FBIEN R 2 Z LT
X% L#Ex2 iz, collagen Eeshid kBB Ic B
WT i ADP, fibrinogen % 4L, Ifi/Mi o shape
change 235\ T3 [#] /4 IC prostaglandin endo-
peroxide # /4% = L B3+ CICHH L M S A,
ADP B4 L B s BEM 2 F T 5 L EA DA D
S, ARFFIC I T ADP R4 LB D D e
S TREEH L Tk v,
SRIOMENE, BALM/IMT S 7 b O B2 K
CERE LT, HEHIC D75 5 kTN MR ERAL
amE R h, MM BEHE O BREE O KT i3 i
HEETTRBIELVLOTH Y, MR
ORFEOIH THMPFET THREZR LTS 2
EVRRETHELEVWIZLEFRTHLOTHS.
Thakur %, [a] 4% 72 B % % MPO (c 513 % 8%
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BRSIS GRWH LCE Y, Mo fEEL ML O

AR AR I O R I L CBAIRY I Ml < & HER
Lie. HUMEBSEEDHER O 7o 12, /Mo

BEAOHRKR Y TH DL 7 VEg, Cat &t
VETH D9, Ml Lo R EcswTikz
NEDORSDRYT D720, MBEEOMKEE X 72
L, fERe L CREERROIET RS b L
HEsni.

M/ AERR I W 75 B KA LA E RV 5 0
NS BV L T, Thakur & Dewanjee 73
WL TWEMERTH 1220, LhrLznZ b
B LT, 4EloERAEE - 5 oxine sulfate(d
MIFAFAET IS 3 % MM RN 2 &5 D
FERE o KIS BICI3E &Y, MPO & tropolone
BWE &L EIMUE R SRS 2 L, g
BRE L R ICHE Hr s h Twb Z L b, tropo-
lone, MPO O WFhEHWTHREFAWVWEWD
Fham 23 Sz, o fEEE BRI 38 Vv
T, M/IMBERER VK & & Ao v o FEE A A2

HEHFELTWS LEZ S0, —JTHvMWOERR
PIRTF I 28ELED LN, bhbhoEE

R T, mﬁﬁETfﬁﬁﬁﬁ%%étwﬂ&

ML/ BE 2 5@ o> PRP o> 16 £5 LA I it 3 %
VEXHY, Zomicis T ACD IRk
1236 2 AR U I b U C L E A T o ARl

EEVfiEICE AL AEWEEZS. &6 I/
O g R & fUNEREO BfR S BE S 51, B
RIS IR WT, 18.5-37 MBq (500-1,000 Ci) »
"n Tl/MER E MEFET TTOHATY,
BRifiki 40ml/ L ELETHS.
ULEofiEr» o, AKEtEo MaE#bam e L
T Wln-tropolone 3 X 18 MPO 723, fEa# R, i
IMIBREO RO TW TR L AR TH S L EX

bhic. ik ACD AT TITH 00 &
LS, Zo%h, IOROER L kL TR

BIEIED LW, ACD IAEREAO i
VETHE WAL . fFRiiciE, sy
%&Mitﬁﬁém¢fm$ﬁmﬁ%kﬂﬁn%
WU, ULabiMOEEEZ A DbV E D R
fLEHmORFErE T 5.
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Summary

Functional Alterations of Human Platelets following '''In Labeling
with Different Ligands and Incubation Media

Masayuki MIENO*, Yoshinari ISAKA**, Kazufumi KIMURA***,
Masayasu MATsuMoTo**** Hideki ETANI***** Akira UEHARA*,
Kazuo HAsHIKAWA*, Ryuji HATA***, Hiroshi MORIWAKI****,
Keiichi AsHIDA** Masatoshi IMA1ZUMI**, Takenobu KAMADA****
and Takahiro Kozuka*

* Division of Nuclear Medicine, Osaka University Medical School
** Department of Cardiovascular Medicine and Radiological Science, Osaka National Hospital
*** Department of Nuclear Medicine, Biomedical Research Center
*¥xx Lirst Department of Internal Medicine, Osaka University Medical School
**xxx% Division of Cardiovascular Medicine, National Osaka Minami Hospital

We studied the effects of various !!'In-water
soluble chelates and incubation media on labeling
efficiency of platelets and in vitro platelet aggre-
gability. High labeling efficiency of platelets in
ACD-saline was achieved with 111In-oxine sulfate,
MIn-tropolone and !''In-MPO (2-mercaptopy-
ridine-N-oxide). In the condition with 4.8 x 108/
mm?3 platelets in ACD-plasma, 1!In-oxine-sulfate
had low labeling efficiency and inconsistent label-
ing, while !'1In-tropolone and 11In-MPO had high
labeling efficiency. In vitro platelet aggregability
(ADP 2 uM) was reduced when platelets were

labeled in the absence of plasma. However, there
was no significant difference in platelet aggre-
gability among !!!In-platelets labeled by three
different chelates.

In conclusion, to maintain aggregation activity
of the platelets with relatively high labeling effi-
ciency, the best result was obtained by using MPO
or tropolone chelate in plasma at 4.8x106/ul
platelet concentration.

Key words: Platelet labeling, Oxine, Tropolone,
MPO, !1n,
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