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Fig. 1 Bindings of I1-125 labeled monoclonal anti-
bodies to rabbit blood clot in vitro. Mono-
clonal antibodies 138-10 and 1-19 reacted with
rabbit platelets. But S9A was not reactive with
platelets.

[_: labeled antibodies added before clotting
W77 labeled antibodies added after clotting
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Fig. 2 Scintigrams of a rabbit with right femoral arterial thrombus at 1 hour (A), 6 hours (B),
and 24 hours (C) after the injection of I-131 labeled antibody 1-19. Blood pool image
and splenic accumulation of radioactivity was seen at 1 and 6 hours. However, thrombus
was clearly visualized at 24 hours after the injection of 1-131 labeled 1-19. T: thrombus. S:

spleen.
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Fig. 3 Biodistribution of I-131 labeled monoclonal antibodies 24 hours after the injection.
Thrombus to blood and spleen to blood ratios of radioactivity obtained by using
monoclonal antibodies to platelets were much higher than those of control

antibody S9A. Data were mean of two rabbits.

S CIRN G S| RS AD AN -5 2 IR N ) | - S/
ML & 208 ST O EETARZ A 72 X 0 LAk
BRDBFE L o T MM~ OFEA BIRVER O it
LEi o 7o 1-19 DD i fi~ 4 ke b m Wi R %
R LTehs, BHURO MO SERE I RE i
T EOBRER S D 7.

Figure 2A, B, C (3% fv# 4 1-131 EaEHT I/ b
£ 77 u—F L 1-19 & RN I 1R,
6 IRFMH], 24 MR TZICHMG L 7 REW I ¥ o o
YFT T NERT. HUE 1-19 B L0 138-10 T
BHEBEE DT =& L b IS~ o R
DIAZDR ST, BT RS 6 B & 0
Mg D3GR & U TR A3 U, 24 I
MLk O JeE & B 7o Bt it & L CEBw 5 Z L8
T& /e, —F, SROFUE SOA TILfE~DHE Y
ABRBR O VOI 7 6 F, ke L 24 %

ECTMOBEPEmiGRE L TR D Z LN TE LI

PRARIUIA R 24 IR 2 0> 7 4 % Al ~ o H

SHEYEO i, v v F 7T Lo & X <k
U, btk v dy, ik it <,
WFERLL 5.6~25.1 LIERTICE WE AT D e
(Fig. 3). JMEE < & ORus I D JAZ 2 W duze
A5, O oS TR F TR AL T
LAV oo, T Rk L 1131 #EEk S9A ik
AL, B X OUAR & AERK L 7o 7okt
PUBINR < O HpHEE O Rhfig b, 0.3~0.5 L ¥
LR WM T - 7.

Iv. £ %

1-131 & % i3 1-125 70 & o Jdl 2 — R ¢
M FHT ML N E 2 2 v —F LA, in vitro
THERR L 72 LB ICBF IR B Lo e 0,
in vivo T4 NTHICHERL L 72 /s & 7o ks 1c e 5
MUICHERE U, ke & Btkimi+ % Z L s T x k.
Oster v (% 4 XM/ E & SOST 5 Pre bk
PR TEI # e A 2o fike o o F 75 L& #

Presented by Medical*Online



RI i€ /7 7 v —F A difk 2 v 28 Lo kg2 c B+ 2 0% 1077

el 2210A%, 7 X A O T ORREHEARDFZE A )
L\/‘)" —r,.&)y l5)

F G B AR 24 BRI o B E o ke o
el 4, 5.6~25.1 &, Ga-67 % I-131 CHE# L /-
T4 7Y =7 v EHOREEY LiE Lo
fliCd - 1. EEPTAROR L kRO 7w
FIEE I D IROEY SAB I S L as, oo
I MR R AL - (E S R N /Y I
o> AALiEBIR, 35 £ OB & L Cfed)- L 72 1-13]
gy b — AR, WFhbyrFr7 7 A
Tl Th o, arbr—nt LTHOWE
HEUAR T M S o e T LT R Y
BT MR 23R & S A LT, K
PR O AR L, M LERL L o L |
Wi s, Mg~ RI BRI AR OB/
W &H{L\f_f)}; <L i, 4o Oster 519 0
T LR LD, MR E L 5D OBH
&wmkfaxﬁ,%ﬁ#%mm¢707%yz
Fhle, X NSRRI S 3]
REPED b 0, BRI AR O S RO R L v
251559,

WE N O IS 12 B LT REA BRER XD
uuwhd¢ﬁwliLu\»&zL\L~7nd® bivbh
4tMPmlSL0Lu4ﬂdt:kbt\A ThoH
9 LE 2w MUV S RS BURIE B
mwthm405iwcmﬂLt.cmﬁL
vitro, in vivo ®» W FiL L BIRNER O X D Euv 1-19
OS5 ns 138-10 X 0 b /i~ o K & R
RITE <, bhvbhoBZ L BT RHR1ES
-, E1-, Oster & ofifk TE3 (X, bLr—+—
FT 50% 2 Rfi M I, b bR 212907,
NEEA T L VWHD bhibho 1-19 i3 e b,

o LV & b I [RTEE O 38 X 2 709, AR
L (RE56), ERARICHNMTOBHERRICH DI
X, TE3IcE &5 LEXHNLD, Mk Age L4
R L olRr EERERFORMAY S 5.

STAUETIS (e LT B R E LT
O T X722, MRGE CIERB LR Y,
Yy 7 % ke X 0 EERPURL, o £ 0 MoK
DT D RN <, Do R NI TR T

W&ﬂxm%ﬁawtm,ifm%mﬁ=mmm

FEA LA DY, WERE AR - 7of/ i e & i
IL#?( i, LWLt EZLND
Z O, BEENTE O MR 2 & SRR 2N ?&lﬁi
955 (HUh) 12 fEAL TV EEZOLR LM X
0, MFRAE TE IS ORRAR VML H 5. L
nL, SlobhbOFR T, Sl
24 R4 I RS SRR T fiE & 72 b, Oster v, o 7TE3

el o 72D o LS~3 WM LV 2012 0 B,
‘Dﬁﬂﬁwiiﬁﬂwmmﬁt%U$WTbé

MARFE XIS E = T b AV E « TRHEH R
AT, IV RWVBRIH2ZEENS. o4, ZhE
T o WL 2 %% IR 1S OMFERER 0F
B, Thbb, IVEWEABIIER LR - 2ht
RoH, HiRoS B ZOHEDY, ko7
7 A v MEY, EHEERE ORI L oFHIC
X% IS otEfED M L2 HIZIEH T RE & Bb i
H0h, KEOSHOFEICETS2Y v FTH
59, BB INETOMBRZK B Lotk L b
bR rpELEbh 5.

MAMRICH T 5 E 2 7 a—F AP0 % <t
IMREERE IS BIFR L 72 il T & pOS L T
D172 b b AVOERKL 724k L 1~10 pg/ml o
B T R SERE I A RE T Z L A 510,
Oz EENHE U2 X O B TR A AN LR
CAERET SR Y, fMRBERE D < 5 0T LB
sh, M~ OFHEGEOER L KT S & 51
PEnd ), BELLnnEEZOR S, Rkl
PiAOREMRLZ ) LT 2L LSS, 2
A, fRRAEO IS (ZIEF o MR e 5 ik
FHOW 2o oRENLHETH Y, Mg~ o
HAUAR OB L L LI, RitosRtiyr s 5

MR AE O TR 1 HUEE [ 51 0 LR A e 703
fron s, MRERAZFRCEESETLY
IR IR ISESR AR E, £/ 7 n—F
RORERMEZ TG 7> U 7of L Wi TEHE IS S8 5

ZEbHifrs s,

V. &8

v MM E ST 5 2 7 v —F A pilkE

Presented by Medical*Online



1078 BE®

T, MURSEZE o 1S () % JERERR i A
7otz PU/MKE 7 7 0 —F AHUR & B =
— KL, v B L ke € 7 v (8
Utk oh, P 2AMEMRIC Ty~ A T L,
MU X B PE R & U i S dvze, S PE oo
/MUt o, 5.6~25.1 Ly, Apix Hluv i
Mk 1 2 — 2 v 7oA PR S 4,

x #

1) Mathias CJ, Welch MJ: Radiolabeling of platelets.
Semin Nucl Med 14: 118-126, 1984

2) Kenneth MM, Peter FF: Imaging of venous throm-
boemboli with labeled platelets. Semin Nucl Med
14: 188-197, 1984

3) Ohmomo Y, Yokoyama A, Suzuki J, et al: 47Ga-

labeled human fibrinogen: A new promising throm-

bus imaging agent. Eur J Nucl Med 7: 458461,

1982

Suzuki T, Sato Y, Aoki S, et al: Standardization

and imaging of arterial and venous thrombosis

models in rabbits with Ga-67-fibrinogen-DAS-

DFO, New bifunctional chelating agent. J Nucl

Med 26: 23, 1985 (Abst)

5) JIis 3=F : °Ga DFO-DAS-Fibrinogen |2 X % (fiL
By vF 77 4—H2#W Ga-DFO-DAS-

4

~

Fibrinogen o B It H——. #4177 24: 827-836,
1987
6) Harwig SSL, Harwig JF, Coleman RE, et al:

In vivo behavior of #9mTc-fibrinogen and its poten-
tial as a thrombus imaging agent. J Nucl Med 17:
4046, 1975

7) Denardo SJ, Denardo GL: lodine-123-fibrinogen
scintigraphy. Semin Nucl Med 7: 245-251, 1977

8) db)il—3kK, mHIcH, EAEFK, b FIRPAREYES)
WREEALAE (2 381 DMLY v F 7T 7 4 —OAT itk
BT S RREL. B 24: 115-123, 1987

9) K¥Fretl, IiES, WHIEE, i OENLRS
Wiz 3313 5 Uln-oxine /MKy v F 7 5 7 4 DA
Rtz H>nwT. BEEY: 26: 187-197, 1986

10) Kohler G, Milestein C: Continuous cultures of
fused cells secreting antibody of predefined spe-
cificity. Nature (Lond) 256: 495-497, 1975

11) Murray JL, Rosenblum MG, Sobol RE, et al:
Radioimmunoimaging in malignant melanoma with
111]n-labeled monoclonal antibody 96.5. Cancer

25 % 10 5 (1988)

Res 45: 2376-2381,11985

12) Haber H, Katus HA, Hurrel JG, et al: Detection

and quantification of myocardial cell death: appli-

cation of monoclonal antibodies specific for cardiac

myosin. J Molecul Cellul Cardiol 14: 139-146,

1982

Sakahara H, Endo K, Nakashima T, et al: Localiza-

tion of human osteogenic sarcoma xenografts in

nude mice by a monoclonal antibody labeled with

radioiodine and indium-111. J Nucl Med 28: 342-

348, 1987

Kennel SJ, Foote LJ, Lankford PK, et al: Direct

binding of radioiodinated monoclonal antibody to

tumor cells: significance of antibody purity and
affinity for drug targeting for tumor imaging. Hy-

bridoma 2: 297-310, 1983

15) Pl gk, miEEE, WA R, fib: RIEEE /

7 a—F gk E oD L Rk o %

— I v oWice MuIMRICHT D E

77w —F MR [ 25: 743-748,

1988

B It i, R R, S gk, 0 AREBL ¢ b

a-fetoprotein $ifkx H v 5 il 1 2 —v v 7 O

WA B LM 2 — NS X DhUIETEO R

{b. ¥ZPFE: 21: 805-813, 1984

17) Oster ZH, Strivastava SC, Som P, et al: Thrombus
scintigraphy with radiolabeled monoclonal anti-
body in the dog. Eur J Nucl Med 9: A91, 1984
(Abst)

18) Murray JL, Rosenblum MG, Lamki L, et al:
Clinical parameters related to optimal tumor locali-
zation of indium-111-labeled mouse anti-melanoma
monoclonal antibody ZME-018. J Nucl Med 28:
25-33, 1987

19) BRGIGHE, TR AR, K kR, Ml BT b
a-fetoprotein $ifk%z H % i A A —Y v 7 oK
W RAN—H2H £/ 7 a—F ik 1gG L
Flaby 2 7o Helle——. #EFE2E 22: 377-382, 1985

20) Endo K, Sakahara H, Nakashima T, et al: Prepa-

ration and properties of antitumor monoclonal

antibodies labeled with metabolic radionuclides
indium-111, gallium-67, and technetium-99m. NCI

Monogr 3: 135-140, 1987

Coller BS, Peerschke EI, Scudder LE, et al: A

murine monoclonal antibody that completely blocks

the binding of fibrinogen to platelets produces a

thrombasthenic-like state in normal platelets and

binds to glycoproteins IIb and/or IIla. J Clin

Invest 72: 325-338, 1983

13

~

14

~

16

~

21

~

Presented by Medical*Online



1079

Summary

Thrombus Scintigraphy Using Radiolabeled Monoclonal Antibodies to Platelets:
(II) Visualization of Arterial Thrombus of Rabbits
Using Radioiodinated Antibodies

Tetsuo NAKASHIMA*, Kazutaka YAMAMOTO**, Keigo ENDO**,
Harumi SAKAHARA**, Mitsuru KoizuMi**, Yasutaka KAWAMURA**,
Hitoya Oota**, Mihoko KUNIMATSU**, Junji KONISHI**,

Hirokazu NAGATA***, Syousaku NOMURA***, Hirotoshi KOKAWA***,
Koujirou YASUNAGA***| Youichiro MATSUOKA**** and Kanji TORIZUKA*****

* Department of Radiology, Fukui Medical School
** Department of Nuclear Medicine, Kyoto University School of Medicine
***The First Department of Internal Medicine, Kansai Medical University
**** Department of Radiology, Mie University School of Medicine
***xx% Vice-President, Fukui Medical School

Radioiodinated monoclonal antibodies to plate-
lets were examined for its binding to blood clot
in vitro and for the thrombus scintigraphy in vivo.
Experimental thrombus was produced in the fem-
oral artery of rabbits. Specific binding of radio-
iodinated antibodies designated 138-10 and 1-19
was observed in vitro as well as in vivo, and both
antibodies clearly visualized experimental throm-
bus at 6 to 24 hours after the intravenous ad-
ministration. Thrombus-to-blood ratios reached

5.6-25.1 at 24 hours. On the contrary, no
localization was seen with radioiodinated irrele-
vant antibody. These rusults indicate that immuno-
scintigraphy using monoclonal antibodies to
platelets is a promising tool for the localization of
arterial thrombus.

Key words: Thrombus scintigraphy, Immuno-
scintigraphy, Rabbit, Monoclonal antibody,
Platelet.
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